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A 

Accitlciit-.    Kxtessivc   speed    and 4T 

A<  tidfiits,   KaiUvay    1663 

Accidents,  Railway,  and  their  causes 16 

Acetylene   generator,    Vulcan 1312* 

Acme    Supply   Co.,   (jem   and   Crown   curtain 

fixtures    1313 

Acme   Supply   Co.,   Kass  safety  step 1382* 

Acme  Supply  Co.,  Steel  door  for  baggage  car   1403 

Africa,  Cape  to  Cairo  Kailwav 39t 

Agasote    '. 1403t 

Alisiuolh,  N.  II.,  Autogenous  welding  in  loco- 
motive  fireboxes    149* 

Ah>iuolh,  N.  H.,  Crown  sheet  expansion  slays     375* 

Ahsiuolh,  N.  11.,  Firebox  riveting 191* 

Air  brake  appliance.   Safety 47* 

Air  Brake  Association   (see  also  Meetings). 

Air   brake   ettioeiicy 303 

Air  brake  hose,  by  T.  W.  Dow 302 

Air    brake.    Maintenance    of    the.    Report    at 

(leneral    l-'onmcn's  convention 4 1^2 

Air   compressor    1478* 

Air     compre.ssor.     Angle     compound     power 

driven.    Sullivan    259* 

Air     compressor.     Cross    conipounjl     for     the 

Lackawanna    208* 

Air  compressor.   Direct  oil  driven,  Ingersoll- 

Rand  Co 383* 

Air  compressor.  Rotary   597* 

Air   hose   protector 153* 

Air   gage.   The  caboose 301 

Air  meter.  High  pressure  volumetric 331* 

Air  motors  for  light  drilling 434* 

Air   motors.    Right   angle   attachment    for....      143* 
Air   pump,   Hurning   out   oil   deposits   in.   111. 

Cent 538* 

Air    pump    governors.    Tools    for    repairing, 

L.  &  N. 373* 

Air  pump  piston  swab 1477* 

Allen,   A.   J.,    I'aintins   steel  cars .      527 

Allman,   William   N.,  Strength  of  locomotive 

boilers    123*.     225$ 

Alloy  steel,  Use  of. 47t 

Aluminum,   Production  of 640t 

American  .\brasive  Metals  Co.,  Wheel  truing 

brake    shoe 269» 

American    Boiler    Manufacturers'   Association 

(see  also  Meetings). 
American  Car  Roof  Co.,  Christy  steel  freight 

car    roof    261  * 

American    Car    Roof    Co.,     Corrugated    steel 

door  with  fender  attachment 547* 

American    Flexible    Staybolt    Co.,    American 

staybolt 1477* 

American      Foundrymen's      Association     and 
.\merican     Institute     of    Metals     (see    also 
Meetings). 
American    C.as    Furnace    Co.,    Caschardening 

with    gas 492* 

American  Locomotive  Co.,  Boiler  shop  meth- 
ods     ; 637* 

American  Locomotive  Co..  C.  &  (.).  4-6-2  type 

locomotive   614 

American    .Metal    Co.,    Bronze   bearing   metal 

for   ti  uck    journals 324 

American    Railway    Master    Mechanics'    Asso- 
ciation    (see    Master    Mechanics'    Associa- 
tion*. 
American    Railway    Tool    Foremen's    Associa- 
tion  (see  Tool   Foremen's  .\ssociation). 
American    Railway    Tool    Foremen's   As.socia- 

tion    (see  also   Meetings). 
American  Society  for  Testing  Materials  (see 

also  Meetings). 
American    Society    of    Mechanical    Engineers 

(see  also  Meetings). 
American    Tool    Works    Co.,    Heavy    service 

shaper    327* 

Ann   .\rbor  Railroad,  Locomotive   fire  door..      104 
•Apprentice   instruction.   Notes   on.   by   H.    E. 

Blackburn 3\* 

Apprentice  material,  hy  A.  B.  Kerr 319 

Apprentice    schools,    C)bservations    on 373 

Apprentice  system.  Paint  shop,  D.  L.  &  W..      529 

.Apprentice,  The,  a  boy,  by  .\.  B.  Kerr 150 

Apprentice,    The    special 504t 

.Appropriations,   Mechanical   department 611| 

Armshaw,  H.  W.,  Chemical  treatment  of  fee<l 

water    316 

.Armstrong  Cork  &  Insulating  Co.,  Heat  in- 
sulating brick  1504t 
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Armstrong,  Cicorije  W.,  Cieneral  machine  tool 
efficiency    

Armstrong,  L.  N.,  Electro-pneumatic  signal 
system   

Articles   on   car   work 

.\sli   Pan   .\ct,   \"iolations  of  the 

Ash    pans,    air    op«:nings    ol 

.\sh  pan  levers.  Dies  for  forming  bosses  on. 
P.  R.  R 

Asliton   \  alve  Co.,  .\ir  pump  piston   swab... 

.\tchison,  Topeka  &  Santa  Fe,  Safety  bag- 
gage rack    

.\tchison,  Topeka  &  Santa  Fe,  Testing  car 
roofs    for   leakage 

.\tlantic  Coast  Line,  Frictionless  return  roller 
side   bearing    

.Atlantic  Coast  Line.  Grinding  exhaust  noz- 
zles  

Atlantic  Coast  Line.  Improved  tool  holder 
and  center   for  wheel   lathe 

•Atlantic  Coast  Line,  Machining  ])istons  on  a 
vertical   turret   lathe 

Atlantic  C'oast  Line,  Reclaiming  cast  steel 
driving  boxes    

Atlantic  Coast  Line,   Welding  practice  on... 

Austin   trailing  truck 

Australia,  .American  locomotives  for........ 

•Autogenous  welding,  Report  at  Cieneral  Fore- 
men's  convention    

Automatic   couplers   in    Europe 

•Axle  generator  suspension 

Axle,  Study  of  an  internal  transverse  fissure 
in  a  failed 

•Axles,   Reclaiming,   on   the   Erie 

B 

l!aggagc  rack.  Safety,  Santa  Fe 

Baker  Brothers.  High  speed  drill 

Baldwin,  J.  IL,  .Adjustable  pliers 

Baldwin  Locomotive  Works,  Locomotive, 
2-10-2  type.  B.  \-  O 

Baldwin,  Locomotive  Works,  Locomotive, 
2-8-8-8-2  type,  Erie   

Ball   bearings  on  turntables 

Baltimore  &  Ohio,  Jig  for  drilling  crosshead 
shoes    

Baltimore  &  Ohio  locomotive,  2-10-2  type.... 

I'altimore  &  Ohio,  Locomotive  front  ends, 
18531913 

Baltimore  &  Ohio,  Milk  refrigerator  car.... 

Band  saw.  Metal  cutting  (see  also  Machine 
tools). 

Baltimore  &   Ohio.   Painting  steel  cars 

Bangor  &  .Aroostook,  Passenger  coach  with 
roller  bearings  

Barnes  Drill  Co.,  (ieared  drill 

Barnum,  M.  K.,  .Address  at  Master  Car 
Builders'   .\ssociation   convention 

Barnum,  M.  K.,  College  men  in  railroad  work 

Hasford,  George  M.,  Development  of  young 
men  in  railroad  work 

Baxter,  H.  M.,  Buying  brushes  on  si>ecifica- 
tions   

Bayless,  II.  C,  .Addjess  at  T.  E.  .\.  conven- 
tion    

Hearings,   Roller  on  coaches 

Beaudry  &  Co.,  Inc.,  Motor  drive  for  ham- 
mers     

Benjamin,  C.  IL,  College  men  and  the  rail- 
roads  

Bei'tley,  F.  W.,  Jr.,  Clips  for  hohling  brake 
cylinder  head  gaskets 

Bentley.  F.  W.,  Jr..  Combination  tool  for 
repairing   E-T  distributing  valves.... 

Bentley.  F.  W.,  Jr.,  Dial  rims  for  adjusting 
gage  hands    

Bentley,  F.  W.,  Jr..  Jig  for  grinding  in 
rotary  valves  on  E-T  equipment 42, 

Bentley,  F.  W.,  Jr.,  Portable  combination 
test  rack    

Bentley,  F.  W.,  Jr.,  Roundhouse  test  rack 
for   examining    lubricators 

Berg,  R.  M.,  Safety  appliance  standards.... 

Betton,  J.  M.,  Sand  blast  for  cleaning  steel 
cars 

Blackburn,  H.  E.,  Fuel  oil  burner 

Blackburn,  H.  E.,  Notes  on  ai)prentice  in- 
struction    

Blackburn,  H.  F..  Portable  tire  heater 

Blake,  R.  P.,  The  greatest  weakness  in  box 
cars   
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Blueprin     marking   fluid 587t 

Llueprinfti,  Machine  fir  washing,  drying  and 

ironind 265* 

Boiler,  ll  &  O.,  2-10-2  type 456* 

Boiler  circulation,    Ross-Schofield   system   for 

locomolives   645* 

Boiler  compound.  Device  for  feeding 514* 

Boiler  construction.   Locomotive 1453§ 

Boiler  co'  irse  sheets.  Tool   for  setting 152* 

Boiler  he  ids,  Bracing  of 454t 

Boiler,    Hut    water   washing   system 371* 

P.oiler  inspection,  by  Frank  ^icManamy 13* 

Boiler  ins  pection,   Locomotive 3  J 

Boiler  lag  png.  Reclaiming,  by  .Alden  B.  Law- 
son    ..    41* 

Boiler      A  iakers'      Association      (see      Master 

lioilcr   Makers'   .Association). 
Boiler  p:  tch  bolts,  Tools  for  applying.   Sou. 

Pac 434* 

Boiler,    ]  ennsylvania    •Atlantic    type    locomo- 
tive  . .  , 64* 

Boiler  pi:  nt.  Locomotives  as  an  emergency..  94t 
Boiler    si  up   methods,    .American    Locomotive 

Co.   ...V 637* 

Boiler  tuh  :  cleaner,  l.agonda 440* 

Boiler    tu  »e    sheet    flanges.    Rotary    scarfing 

tool   for    434* 

Boiler  tub;s.  Melted 397*t,  452t 

lioiler  tubjs.  Melted,  by   M.   .A.  Kinney 560 J 

I'oiler  tubis,  Plant  for  rei)airing 311* 

Boiler  tub  -s.  The  welding  of 13* 

Moiler    wa  hing   system.    Gravity 545* 

Boilers,  locomotive.  Strength  of 1118,  224t 

Boilers,  k  comotive.   Strength   of,  by   William 

N.    Alln  an    1 23* 

Boilers,       'atching     according     to     law,     by 

George  t.  Lynch 634* 

Boilers,   Meducing  the   weight   of,  by   F.   W. 
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tion     of    Power    to    Road    Trans- 
port; ,   by    IL    E.    Wimperis 167 

.\pplie<    Mechanics,  by  C.  E.   Fuller  et  al.     224 
Busine  s    -Administration,    hy    Edward    D. 

Jonei    341 

Cambrii    Steel    Handbook 395 

tar    Inkerchange     Manual,    Compiled    by 

J.  D.lMc Alpine .-. 223.     559 

Coal    Mining    Practice    in    District    VIII 

(Danville),    by    S.    Q.    .\ndros 223 

Electric!  Car     Maintenance,     by     Walter 

Jacksciri    167 

Engineering  Index  .\nnual  for  1913,  The     223 

Enginecfing   Manual    395 

Experiments  with   Furnaces  for  a   Hand- 
Fired]  Tubular    Boiler,    by    Samuel    B. 

Flagg   et    al 559 

Foremei     and   Accident   Prevention 612' 

Fuels  U  sed  in  Texas.  The,  by  William  B. 

Philli  «  et  al 279' 

Good     F  ngineering    Literature,    by    Har- 

wood    Frost    224 

Handho<k     for     Machine     Designers    and 

Draftsmen,  by  Frederick  .A.   Halsey...      114 
Haiulbo<  k    of    United    States    Safety    Ap- 

plianci    Standard  for   Freight  Cars....      279 
How  to   Build  Up  Furnace  Efficiency,  by 

Joseph    W.    Hays 279 

Internatinnal  Railway  General   Foremen's 

.Associ  ition.  Proceedings  of  1914 559 

Kansas  1  ■uels:,Coal,   Oil   and  Gas 60 

Link    M'  itions.    Valve    Gears    and    Valve 

Settinrs,   by   Fred   II.   Colvin 395 

Locomot  ve  Ratios,  by  F.  J.  Cole 168 

Machine  y's   Handbook    114 

Master   ^iler   Makers'   Proceedings 395 

Master    Tar    and     Locomotive     Painters' 

Procee  lings,    1913    114 
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Books   (Continued) 

Master  Car  ISuilders'  Association,  Pro- 
ceedings,   1913    •  • 

Power    and    Power    Transmission,    by    L. 

VV.     Kerr 

-.  Principles  of  Industrial  Organization,  by 
"*•'  Dexter    S.    Kimball 

Railway  Puel  As-sociation  PicceedinfcS. 
'■  1914    - 

Railway  Rolling  Stock  Appliances  aid 
^  Kquipment    

Scientitic    Management    

Some  Engineering  Phases  of  Pittsburgh's 
Smoke    Problem • 

Spontaneous  Combustion  of  Coal,  by  S. 
W.   Parr  et  al 

Structural   Design,   by   Horace   I..   Thayer 

Tests  of  IJond  IJetwecn  Concrete  and 
Steel,    by    Duff   A.    Abrams 

Tests  of  .Metals  at  Watcrtown  .\rsenal.. 

The  Tractive  Resistance  of  a  28-Ton 
Car,   by    Harold   H.    Dunn 

The  Science  and  Practice  of  Manage- 
ment, by  A.   Hamilton   Church........ 

Thermal  Properties  of  Steam,  by  G.  A. 
Goodenough    

Traffic  Glossary,  by   R.  E.   Riley 

Work,  Wages  and  Profit,  by  H.  L. 
Gantt   

Working  Drawings  of  Machinery,  by 
Walter   H.   James  et  al 

Boring  bar  head   

lioring    head.    Three    tool 

Boring  mill   (see  also  Machine  Tools). 
Boring  mill  tool  for  turning  outside  surfaces 
Boston   &   Maine,    Billerica   repair    shops,   by 

F.   K.   Irwin 

Boston    &    Maine,    Saving   time    in   the   paint 

shop    

Bosworth,    W.    M.,    Freight    car    design    and 

construction     

Bosworth,    W.    M.,    Reinforcing   old   wooden 

freight   cars    

Boutet,  H.,  Interchange  of  cars 

Bowser,  S.  F.,  &  Co.,  Long  distance  gasolene 

and  oil   pumps 

Brake    beam    safety    hangers 

Brake  beams.  The  hanging  of. 

P.rake,  The  clasp,  by  F.  M.  Brinckerhoff.  . . . 
Brake   cylinders.    Arrangement   on    P.    R.    R. 

M  ikado    , 

Brake  cylinder  head  gaskets.  Clips  for  hold- 
ing   •  •  ■ 

Brake     efficiency     tests     on    steel    and    iron 

wheels,  by  F.   K.   Vial 

Brake  e<iuipment,   I-ocomotive 

Brake   gear.    Foundation 302. 

Brake  hangers.   Dies   for  bending,  P.  R.   R.. 

Brake  head   

Itrakc   head.   Safety  adjustable 

Brake    performance   on    passenger   trains,    by 

S.  W.  Dudley,  A.  S.  M.  E 

Brake  rigging.  Clasp,  Steel  trucks  with.  New 

York   Central    

Jtrake  shaft.  Square,   B.   R.  &  P 

Brake   shaft,    I'nion   drop 

Brake  shoe  and  brake  beam  equipment 

Brake  shoe.  Constant  service   wheel   truing.  . 

Brake  shoe  efficiency.  Determination  of 

Brake  shoe  keys,  A  cheap  method  of  making, 

by  E.  A.  Murray  

Brake   and   signal   equipment 

Brake  staffs,   Punching  holes  in 

Brake   tests,    Pennsylvania 

Breese,    S.    E.,    Ir.tericr    finish    of    passenger 

cars    

Brick  arch.   Road  tests  of. 

Brick,    Heat    insulating 

Bridgeford   Machine   Tool   Works,   Gap  axle 

lathe   

Brinckerhoff,  F.   M.,  The  clasp  brake 

Brown,   F.   R.,   Efficiency   from   store  depart- 
ment employees    , 

Brown,   H.    M.,  Turning  driving  wheel   tires 

Brown,  I...  Gages  for  flexible  staybolts 

Brushes,   Buying  on  specifications,  by  H.  M. 

Baxter    

Buffalo   Brake    Beam   Co.,   Safety   adjustable 

brake   head    

P.uffalo,     Rochester     &     Pittsburgh,     Square 

brake  shaft 

P.uffers,  Abolishing  dead,  in  England. ..''.. vi:' 

Buffing  gear,   Friction 

Bulleid,     O.     V.     P.,     Maximum     |)ermissible 

error  in  crank  pin  location 

Bundy,   C.    L.,    Best   type  of  draft   gear   for 

freight  cars    

Rundy,  C.   L..  Freight  car  repairs 

Business  conditions.  The  most  trying  time  is 

pa,st    ' 

Business,  The  outlook  for  better 

c 

Cab  curtains.   Economizing  in 

Cab,   Vestibule,  Canadian   Pacific 

Calvert,    R.    F.,    Device    for    removing   stand 

pipes   

Calvert,  R.  F.,  Punching  holes  in  brake  staffs 
Calvert,  R.   F.,  Tool  clamp  for  wheel  lathes. 

Calvert,  R.  F..  Turring  crank  nins 

Canadian    Locomotive    Co.,    Ltd.,    Structural 

steel  tender  truck 
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Canadian   Pacific 

.\ll-sttel  trucks  for  passenger  service.. 
60  Blue   flag   holder 

Cast    iron   wheel    records 

SCO  Chemical   treating  of   feed   water 

Electric   welding  at  Angus  shops........ 

114  (iages  for  flexible  staybolts 

Inspection  and  work  schedules  at  Angus 
SCO  shops    

Interior   finish   of   jtassenger   cars 

612  Piece   work   system   at   Angus  shops 

60  Reinforcing  box  cars  on......,.....,-. 

Shop  for  steel  car  construction.  ...i;.'.. 
395  Short  rivet  shear 

Some  hotes  on  chilled  cast  iron  wheels.. 
60  Special   dining  car   for  troops............ 

279  Steel   coach    .,•-•■•  •  *-  • 

Steel    freight  car   repair   shops....;..... 

341  Steel   steps  for  passenger  cars 

22i  2-S-2   type   locomotive 

341  Cana<lian  Railway  Club  {see  also  Meetings). 

Canton  Foundry  Machine  Co.,  Portable  crane 

512  ar.d  hoist  

612         Car 

^^^  Armored  box,   for  transporting  troops  in 

.  , -  Mexico 

Axles,    Reclaiming,   on   the   Erie 

,.,  Baggage,  Steel  door  for. : 

Bearing,     Frictionless    return    roller,    \. 

90*  C.  L. 

89*  Box,   Defective 

Box,   door,    Edman    

91*  Box,   End   construction   in 

Box,   Grain   tight  construction   for   single 

561*  sheathed,  by   W.  J.   Tollerton .. 

Box,   Overhead  inspection   of ...  ..;.,.''<.<. 

93*  Box,  Reinf occing.  Can.   Pac .... ... . . — 

Box,   The  greatest  weakness  in,  by  R.   P. 

306*  Blake    

Box,   The   standard    

246  Box,  Steel  ends  for,  by  W.  A.  McGee.. 

623  Box,    Stresses    in    members    of    steel,    by 

W.  F.   Kiesel,  Jr 

330*         -    Brake  shaft.  Square,  B.  R.  &  P 

1357S  British  steel    

1 28SS  Construction    

180  Construction,    Refrigerator    

Convertible  box  and  stock,  St.  L.  &  S.  F. 

347*  Closet,   Dayton  Manufacturing  Co 

Construction,   M.   C.   B.   report 

380*  Coupler,    E.xperimental    standard........ 

Coupler,  Intermediate' 

187*  Coupler    with    centering    lug,    L.    f^v,... 

508*  Dairy   refrigerator 

12858  Department  competition. 

639*  1118,  395S,  4S0S,  SOIS, 

1 382*  Department  correspondence    

1313*  Department,  Give  the,  a   square  deal.... 

Department    organization    and    efficiency. 

136*  Designers,    Questions    for 225*, 

Designers,  Questions  for,  by  C.  H.  Faris. 

359*  I  )ining   for   the    Burlington 

647*  Dining,   Special,   for  troops.  Can.    Pac... 

101*  Discussion   of  steel   box 

1296*  I.'oor,    Corrugated    steel,    with    fender    at- 

269*  tachment    , 

1405J  Door,     End    arrangement    on    Nor.     Pac. 

stock     

197*  Doors,    Painting    steel.    Master    Painters* 

1294*  convention     .....' 

248*  Door,  Steel  freight,  P.  R.  R 

1 1 3  J  Draft    gear.     Friction 

Draft  gear.  Maintenance  of. 

529  Draft    gear    problem.    The 

1497  Draft  gear  problem  and  its  solution 

15041  Draft  gear.   The  essentials  of  a   good... 

Draft    gear,    Yost 

203*  End  sill,   C.   B.   &  Q 

180  Freight,   Christy   steel    roof 

Freight,    construction    

297  Freight,    Design   and  construction 

61S  Freight,   Form   for   noting  repairs 

253*  Freight,  Orders  for 

Freight,     Standard    lettering    for,    Paint- 

128  ers'  convention    

Freight,  Uniform  stenciling  of,  by  T.  H. 

1313*  pitard    

Foreign,  question,  by  T).  J.  Durrell 

647*  Foreign,  Steel  construction  in 

144t  Heater    

328  Heating  co-trol.   Electric  thermostatic... 

High  capacity  well,  Lehigh  Valley 

348  Hopper.  Safety  wrench  for 

Inspection,  Uniform,  for  special  loading. 

404  Interchange,   by   H.    Boutet 

179  Iron    box.    on    the    B.    &    O.,    by    O.    C. 

Cromwell 

12865  Journal   box.   Air   ventilated.  ..,<.:..>.. . 

12598  Tournal   boxes.   Hot 

."f ournal  cooler    

Tournals,   Packing  and  lubricating 

165?  Lighting 

169*  Lighting   batteries,    .■\mpere-hour    control 

for   char'-ing    ^.  . 

488*  Lighting,   Generator   suspension '.. 

248*  Lighting,   Semi-indirect  fixture    

644*  Local  conditions   affect  design,  by   E.  G. 

475*  Chenoweth    

Low  capacity.   The   retirement   of 

542*  Lunch  counter,  P.  R.  R 

Age  Gazette.  Mechanical  Edition;  those  over  1,000  re 
editorial;       t  short  non-illustrated  article   or  note;       t 


Car   (Continued) 

26*               Lunch   counter,    Rock    Island ,-,i,;..  582* 

629*               Milk  refrigerator,    1$.    &   O.. ',j.t\..^  621* 

82*  Mine    rescue,    for    Ohio.  ..-.....«...> w..*..  190t 

316                On  curves    »■...'..;....'..».  357* 

321*               Passenger,   Baggage  rack,   Santa  Fe 646* 

253*               Passenger-,   Ceiling  fan   for 1403 

Passenger,     Cost     of     replacing     wooden, 

193*                  with  steel   1266 

52X                Passenger,    Decorations   on 1285f 

249*  Passenger,    Interior    finish    of.    Painters' 

.86*                  convention 528 

242*              Passenger   repairs.   Classification    of 529 

642*  Passenger,  Speedometer  and  recorder  for  1275* 

470*               Passenger,    Steel    trucks    for.... 26* 

52^*              Passenger,    step 1382* 

237*  Refrigerator,    Dairy,    Milwaukee    Refrig- 

■131*                  erator   Transit   i;   Car   Co...... 367* 

370*              Refrigerator  design    . . . .  .i...  i.>S8$,  J3S 

159  Refri)ier;it<>r    door    fixtures.  .-■.•.•.. ^^.v. .  ...  4V* 

Refrigerator,    Tests    of .  ..  ,».;i:..,i. .  .  .  .  241 

Reinforcing   wooden  box. .;,V.  ..'.;;-'.-■. .  S7| 

Repair  notes 1 ......... ..  198* 

601*  neiair    shops,    Steel     triight;    by    li,    T. 

Spidy 131* 

Reiair   track  mileage  does  noi  |iay.divi- 

<ier.<ls    466 

,   ,               Repairs.   Freight,  bv  C.   L.    lEundv 179 

^Vj.               Repairs,    The    surcharge    in '. 1286| 

.^T\  Retirement     of     40,000     and     50.000     lb. 

*•*"•'                    capacity 1394 

TO,*               Roller   bearings  on ,,.....,,.».  .2|i,  19* 

^f^                Roof,  C.  B  &  Q ;.............  79» 

j^O                RooL    Can.    Pac .■vi....*  237* 

^in-  Roof,   Pennsylvania  steel  box  .car.', , . .^''.  423* 

**'""  Roofs,  Testing  for  leakage .  .v.. .\ ,;;, ...  374» 

_.,               Self-propelled    .■^. .■,«.,•.■.,.  144t 

1^69*  Shops,  Adjustable  platform  for...,..,...  200* 

86*              ^"'^^  bearing,   roller,  Creco 1276* 

°"  Standard,  improbable,  by  JL  H.  Vaugban  25 

,  ,„                Steel  baggage.  L.   I S 1 7* 

^^^                Steel  box,   P.   R.   R 419* 

190*               .Steel  caboose  for  the   Pennsylvania 577* 

"  .Steel     coach     and     combination,      lersev 

,.                    Central     : '. ".  625* 

-.„  Steel.    Interstate    Commerce    Commission 

?;♦'                     and    28 

i^^on*               ^'^*''   Pa'"»'"8-  '•>■   Milton  L.   Sims 641 

,-,j.  Steel,   Painting,   Painters'  convention ...  .  527 

joi               Steel  passenger  185* 

^«ft*              Steel  passenger.  Can.  Pac 237* 

,^^n.  Steel,   Sand  blast   for  cleaning,  by   I.   M. 

^90                    Button    _  ,7. 

,■.«,  Steel,     Shop     for     the    construction     of, 

1403  r-„_     p__  '>42» 

^?ka*  ^'^P  *'*''  ^<'"''  treads,  G.  T.'i-i."iVi.i.»-i-  523* 

•'"»                  Steps.    Stiei,    Can.    Pac i.-V.-.,.„,  370* 

^nr,<  Stock,    Xor.     Pac....i.«,.^,.:..i,..'i;i,..  181* 

°?9§              Track   exhibit 1411* 

,,-,  Truck,    .\rcli   bar    with   swing  bolster....  521*- 

l^°7               Truck.  M.  C.  B 1370* 

-■^^                Truck    report    1357| 

^nl-'  Truck,  Six-wheel,  for  Lehigh  Vallev  well 

^l°i                  car    .' 75* 

,',j»  Truck,    Steel,    with    clasp   brake    rigging, 

*X,  New   York   Central    .................  359* 

•^■'                 Trucks,    M.   e.    B.    report ..■;:....  1370* 

.,.,              L'nderframe,  C.  B.  &  O 78* 

5-*'  Underframe,  Steel,  N.  V.  N.  H.  &  H...  185* 

1C1*  Underframe,   Steel,   for  Nor.    Pac.   stock.  181* 

l**'  Ventilated    all-steel,    by    C.    .\.    Stley....  24 

,   .„              Ventilator,   Mudge-Peerless   ,...  548* 

^■Tf,  Ventilator,   Utilitv  honevcomb    ...<..,^i.  1403* 

2;^'                  Vestibule.    Can.    Pac...: 237* 

t-««               Vestibule    connections.    European 573* 

-/88                Wheel    design.    Cast    iron 189 

loo*  Wheel  drop  oit.  Intercolonial  Railwav  <  f 

•*;^                   Canada    .  .*. '. . . .  1 00* 

■f°^                Wheel  shop,  M.  St.  P.  &  S.  S.   M 33* 

H^,              Wheels 1286J 

,'j.  Wheels,    Master    Mechanics'    conveitfon.  1298* 

iioIk  Wheels,   Some  notes  on  chilled  cast  iron  470* 

\ni*               Windows,    Reflector    for 310* 

i>f,*              Wooden   freight,   Reinforcing  old 246 

,  ,r-.  Wooden    freight.    Steel    underframes    for 

'•'^''                   use    on    515* 

.--  Wooden,    in     freight    trains,    bv    G.     E. 

^•'"                   Smart ." 581 

,.  ,j.  Wooden,   in    freight   trains,   discussion   at 

^\7J                   Canadian    Railway   Club 631 

'^"^  Wooden    underframe.    What    should    be 

,5j                    done    with 235 

^°i.               Work,    .Articles    on '     If 

75*       Car  days.  Saving,  Sou.  Pac 516 

270*  Car   Foremen's   .\ssociation   of   Chicago    (see 

463*  also  Meetings). 

623          Car  spotting  decision    1 384f 

Carbon  and  high  speed  steel 481* 

23  Carev,  A.,  Car  department  organization  and 

103*           efficiency    235 

299         Carlining.   .Asbestos,   Franklin 270 

155*       Casehardening    485 

369  Casehardening  with  gas,  American  Gas  Fur- 

184             nace   Co 492* 

Catalogs.    56.    110,    164,    219,    276,    338,    392, 

1312*  448,   500.   j56,   608.  656. 

1382*  Cayuta     Manufacturing    Co.,     Motor    driven 

1312*            screw   jack    1476* 

Central  of  Georgia,  Chuck  for  eccentrics....  379* 

24  Central  of  Georgia,  Pneumatic  press  for  gen- 
1384$            eral    work .^85* 

22*       Central  of  Georgia,  Tool  room  notes 638* 

fer  to  the  Daily  Railway  Age  Gasette.     *  Illustrated  article; 
communication. 
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Central  Railroad  of  New  Jersey,  Steel  pas- 
senger cars    6J5* 

Charlton,     (j.     J.,     I'aeking     and     lubricating 

journals 369 

(_  hart  on  logarithmic  co-ordinate  paper iJO* 

Chart,   speed,   Lehigh    \alley 119* 

Chenoweth,  E.  G.,  l-ocal  conditions  affect  car 

design     -4 

Clusapeake   &   Ohio,   Boring   eccentric   straps  342*t 
Chesapeake  \   Ohio,   Hot   water   boiler   wash- 
ing  system    371* 

Clu  apeake  &  t)hio.  Making  brake  shoe  keys  197* 
Clitsapeake   \   Ohio,    Spring   rigging   and    tire 

repairs    374* 

Chesapeake   &    Ohio,    Turning   driving    wheel 

tires    61?,  -'81't 

Chesapeake  \-  Oliio,  4-6-J  type  locomotive...      614* 

I  hicago   &   -\lton.    Special   tools 435* 

Chicago  &  North  Western,  Chiniical  treat- 
ing of  feed  water 316 

Chicago  &  North   Western,  Clips  for  holdii.g 

brake   cylinder    hciid    gaskets 3S0" 

Chicago  &  .North  Western,  Dial  riins  for  ad- 
justing   gage    hands '^-* 

Chicago     6c     North     Western,     CirindinK     in 

rotary  valves  on   K  T  equipiiKiit 4J 

Chicago  &  North  Western,  I'ortable  combina- 
tion test  rack 378* 

Chicago   &   North    Western,    Kouiidhuuse   test 

rack   for  examining   lubricators 152" 

Chicago,  Ijurliiiijton  &  (Juiucy.  Iniiiii:.;  cars.  77* 
I  liicago  Injector  Co.,  I'our-spccd  Haiige  oiler  600* 
Chicago,     Milwaukee    &     St.     I'aul,     Welding 

pi  actice  on   5^'> 

Cliicago  Pneumatic  Tool  Co.,  Air  compressor    1478 
Chicago    Pneumatic   Tool    Co.,    Clock    attach- 
ment for  IJoyer  speed  recorder J69* 

Chicago  Pneumatic  Tool  Co.,  Countersinking 

machine    '0"* 

Chicago  Pneumatic  Tool  Co.,  Cross  com- 
pound  air   compressor •^.  •  •      208* 

C  hicago  Pneumatic  Tool  Co.,  Low  grade  tuel 

oil    engine     •    '"J^- 

ChiCago  Kailway  Eiiuipment  Co.,  Brake  head  I  it  J' 
Chicago    Railway  Eiiuipment  Co.,   Roller  si<le 

bearing     •, •  ■    l-'6 

Chief    Interchange    Car    Inspectors'    and    Car 
Foremen's   Association    (sec  alsii  Meetings). 
C  hilcs.   Cieorge   S.,   Starting  power  of  a  loco- 
motive     • ?  . 

Christopher    Murphy    Co.,    Staybolt   chuck...      54/^ 

Chuck   for   bol  liiii:  bolts  in   lathe X>y" 

Chuck  for  holding  small  work  in  lathe W 

Cincinnati    Electrical   Tool   C  o.^   Electric   hainl 

drill    ^-\ 

Cincinnati    I'K'iier   Co.,  Cyliniler   plaiur JIO 

Cincinnati      Planer      Co.,     Reversible      motor      _      ^ 

driven  planer    '  ^'''*» 

Cincinnati    I'laner   Co.,   84-inch   planer 10-' 

C  ircle.    Dividing  the   circumference   of  a,   by 

W.    H.    Wolfgang 620 

Classification  of  repairs  for  paint  shop .■)_"> 

Cleaning  of  locomotives,   Efficient 609S 

Cleary,    Frank,    Car    department   correspond- 

ence    • ^-' ' 

Clinker  and  honeycomb  formation,   Ki  port  at 

Fuel   Association   ci>nventioii ~^^ t 

Closet,  Car,  Dayton  Manufacturing  Co 386 

Coaches   (see  Car>. 

C'oal    briquettes ^'^-  i 

Coal  crusher  at  Lima  Locomotive  Corpora- 
tion     • ,96 

Coal,   Honeycomb  and  clinker   formation 2X.<^ 

loal  in   Russia -^J^^l 

C  oal  passer  for  tenders ,  ",» 

Coal'  pile,    Pops  and   the •      ---> 

(oal,   Pittsburgh,  Tests  of  the   weathering  of     3/2 
Coal,  powdered,  A  home-made  plant   for  pre-        _    ^ 

paring,  by  J.  G.  Coutant 2d4 

Coal  pulverizer  at  Lima  Locomotive  Corpora- 

tion •••,•••••        96 

Coal,  Sizing,  for  locomotive  use,  l-uel  Asso- 
ciation   report     ,•■■••,.■■■,■',■      "'*^ 

Coal  space  and  adjuncts  of  tenders,  1-uel  As- 
sociation  report   290^ 

Coal  sprinkler,   Hancock 3_3 

Coal.  Storaee  of,   Eucl   Association   report..     287 
Coaling   facilities   at   terminals.    Provide   ade- 

quate    ,•■.■■■■■■■■■      '^-^ 

Coaling  station.  Modern  locomotive,  l-uel  .\s- 

sociation    report    ,,,* 

Coaling  station.    Reinforced   concrete... 1-- 

Coates,  C.  G..  Reclaiming  scrap  material....  43_I. 
Coddington,   H.   W.,   Road   tests  of   Schmidt 

superheater   and  brick   arch    .  . j49/ 

Collar,  Adjustable  spacing  for  milling  cutter     l.->8 
College   man   and   the   railroads,   The...l68i.      394^ 

College  men  and  the  railroads A' '  ir  '' ' 

College    men    and    the    railroads,    by    C.    H. 

Benjamin    . .•,••• , jori 

College  men  in  railroad  work 3904- 

College  men  in  railroad  work,  by  M.   K.  Bar- 

num    • .; ,'■,■■ 

College   men.   Why,   leave    railway    work,    by 

E.   L.    Dudley ;  • -. 280J 

Colleges  and  our  mechanical  associations...  1406S 
Collett,   Robert,  Address  at  Fuel  Association 

convention     •  •  •  •     283 

Combustion  chambers  in  large  locomotives. 
Report  at  Master  Boiler  Makers'  conven- 
tion   : • •;  ; 

Combustion,  Practical  chemistry  of 511 

Committee    reports,   illustrations 14/9S 

r-ae  numbers  under  1.000  refer  to  Raihu-ay  Age  Gas 
"  S  editorial 


Competition,  Car  department. 395§,  450$,  5018,  609S 

Competition,  Car  department,  prize  winner.,  lllj 

Competition,   Draft  gear,  prize   winner 339| 

Competition,  The  draft  gear.  HIS,  I66S,  221§,  277| 
Competition,  Engine  house,  prize  winner....  393j 
Competition  on  engine  house  work.222|,  277i,  3408 
Consolidated  Railway  Electric  Light  &  Equip- 
ment Co.,  Ampere-hour  control   for  charg- 
ing car   lighting  batteries 1312* 

Convention   reports,    Mechanical   department.  3935 

Convention,    "^'ool    Foremen's 3948 

Convention,  Traveling   Engineers'    S03i 

Convention  hall,  A  better,  needed 14278.. 

(Conventions,  July   nuchanical 339S 

Conventions,   May   and   June 2218 

Copyright,  Notice   of 12598 

Cornell  Alumni  dinner  at   .\tlantic  City 334 

Correspondence,    Car    departmei.t 521 

Countersinking    machine    (see    also    Machine 
Toolsh 

Coupler,   E.xperimental   standard 1358$ 

Coupler,    The   standard 13578 

Coupler  with  centering  lug.   L.    1 521* 

Couplers,  M.  C.   B.  exi)erimciital  standaid...  1361* 

Couplings,   Flange  and   screw   for   iiijtctors.  .  1439* 
Coutant,  J.  G.,   .\  lunie-iiiade   powdered  coal 

plant 254* 

Coutant,   J,    G.,    Powdered    fuel    for    railway 

shops    95* 

Cox,    Millard    F.,    Why    attempt    the    impos- 
sible?      400 

Crandall,    Bruce   V.,  The  draft  gear   problem  61JJ 

Crane,  Ball  bearing  column 436* 

Crane,    Portable    floor    and    hoist    with    back 

gear 601* 

Crank     |)in-   location.     Maximum     permissible 

error  in   348* 

Crist.  W.  E.,  Air  ventilated  journal   box....  103* 
C'riiiiiwell,    O.    C,    J  roil    bo.x    cars    i.ii    the    B. 

&  0 2i 

Crop  moveiiieiit.    Prepare  cars    for 1J59S 

Crosshe;id   shoes.   Jig    for   drilling.    IS.   &   O..  320* 
C'ros>hiad.     N'alve    stem     for     Lehigh     X'allev 

4  6-2   type    '.  119* 

Crown    >iieet   cx|>ansion    stays 375* 

Curtain  fixtures 1313 

Curtain    Supply    Co.,    Vestibule    curtail,    fix- 
tures   1314" 

Curtis   Pneumatic   Machinery  Co.,   Pneu  iiatic 

press   for  general   work 385* 

Curves  of  locomotive   performance,   by   Pn.f.' 

.\.   J.    Wood 458* 

Curves,    Rolling  stock   on 357* 

Cylinder  cocks.  Tools   for  finishing,    N.   \   W.  432* 
Cvlinders,    Arrangement    of,    on     P.     R.     R. 

M  ikado     346* 

Cylinders,   Drilling  the  sinokebo.x   Hanges  of.  319* 

Cylinders.    Larger    locomotive 50t 

Cylinders,     valves,     crossheads     and     guides. 

Report   at   General    I'oreiiun's   convention.  411 
C  &•   C    Electric   \-    Manufacturing  Co.,   Port- 
able arc  welder 54 1  * 


Davis.   .\.   R.,  Grinding  wheels  and  their  use 

Davis,  .\.   R.,  Tool   room  notes 

Dayton   Manufacturing  Co.,  Car  closet 

Dean,   F.   W.,   Reducing  the   weight  of  boilers 

Delaware   &    Hudson,   Welding   practice   on.. 

Delaware,  Lackawanna  &  VVestern,.  Cross 
compoun<l  air  compressor 

Delaware,  Lackawanna  &  W'estern,  Locomo- 
tive   by-jiass    drifting    valve 

Delaware,  Lackawanna  &  Western,  Packing 
aii<l   lubricating  journals 

Delaware,  Lackawanna  &  Western,  Paint 
shop    apprenticeship    system 

Delaware,  Lackawanna  &  Western,  Pajnting 
steel   cars    

Denver  &  Rio  Grande.  Gravity  fire  door.... 

Design  and  construction  of  freight  cars.... 

I  )esign.    Cast   iron  car   wheel 

Design  of  car.  Local  conditions  affect,  by 
E.    G.    Chenoweth 

Design.    Refrigerator    car 588. 

Designers,  car.  Questions  for,  by  C.  H.  Faris 

Designing   locomotives    to    suit    conditions... 

Detrick  &  Harvey  Machine  Co.,  Convertible 
open   side  planer '..... 

Detrick  &  Harvey  Machine  Co.,  Grinding 
machine . .  .  , 

Detrick  &  Harvey  Machine  Co.,  Horizontal 
drilling    machine 

Detrick  &  Harvey  Machine  Co.,  Standard 
48-iiich    planer 

Detroit  Lubricator  Co.,  .\utomatic  flange  lu- 
bricator     

DeVoy,  J.  P.,  .\ddress  at  T.  E.  .\.  convention 

Dickert,   C.   L.,   Chuck   for  eccentrics 

Dies.    Cold    punching 

Disston  &  Sons,  Henry,  Hand  saw  for  cut- 
ting metal    

Distribution  of  power.   Studying  the 

Distribution  of  shop  tools • 

Dolensky,   R.,   Special   tools 

Door.    F.dman    steel,    for   box   cars 

Door   fixtures.   Refrigerator  car 

Dow,  T.  W.,  Air  brake  hose 

Draft    Gear 

.\    remedy    for   trouble 

Competition   prize  winner 

Competition,    The 166S.    2218, 

ette.  Mechanical  Edition;  those  over  1.000  re 
;       {short  non-illustrated  article  or  note; 
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63«* 
386* 
2X0*  t 
585* 

208* 

544* 

369 

529 

527 
550* 
306* 
189 

24 
135 
396t 
450J 


383* 
SOS 
379* 
435* 

550 
2788 
43 1 
434* 
l-'O.V* 
49* 
302 


362 
339i 

2778 
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Sear    (Continued) 

lid    friction,    for   steel    bum;  er    beams, 
ntenance    of 


Mc  re   information    wanted  about  the. 


formance,  by  E.  S.   Pearce. 


Pel 

Pri  !e   for  data  on   best  type  of. 

Pr<  bleni,    A    solution    of    the,    by    J.    W. 

1  ^ogsett    

Pr<  blem.    Importance    of    the,    by    H.    H. 

llauser    

Problem,    Papers   submitted   in    the    draft 

gaar   competition    ...361,    399, 

Prol  lem.    Repair   track    mileage   does   not 

jia  y  dividends,  by   !•'.   H.   Sweringen.  .  . 

Prollein,  The 340$,  395§,  4498,  504J, 

Prol  lem.  The,  by   E.    »v'.   Newell 

Prollem,    The    so-called,    by    Myron    E. 

Veils     .....: 

Pro  dem.    Why    attempt    the    impossible.' 

b:     Millard  F.   Cox 

Spring    versus    friction 

Ihe    best    type    ot,    fjr    freight   cars,    by 

C,    L.   Bundy 

The 
Yosl 


essentials  of  a  g<.od.  by  H.  C.   -Vlay. 


Draftitif     dictionary    netdtd 

Drawing    office,  (General  officers  and  the 

Urawiiij    office.   Improving 

Drill    (s  e  al^o   Machine  'i'ools). 

Drilling,\  .\ir   motor    for   light 

Uriving  box   oil   groove  cutting  device 

Driving  boxes.    Reclaiming  cast   steel,   A.   C. 

Driving  kheel  tires.  Depth  of  cut  for  turning 


wheel   tires.   Turning, 
ging,   report  at   .Master 
tion 


Blacksmiths' 


E.   L.,  Encourage  employees  to  study 
E.   L.,   Why  college  men   leave   rail- 

N^ork    

S.    W.,   Brake   performance   on   pas- 
trains    

•aul    R.,    Chuck    for   turning   eccen- 


Driving 
Drop  fo 

convei 
Drop  pit    Car  wheel. 
Dudley, 
Dudley, 

way 
Dudley, 

seiiger 
Duttey, 

tries 
Duffey.    Paul    R.,    Depth   of  cut    for    turning 

diiviiii     wheel  tires 

DulTey,     ^aul    R.,   Emery   wheel   stand 

DutTey,  'aiil  R.,  Pipe  bending  machine.... 
DutTey,  'aul  R..  Removing  front  tube  sheets 
DutTey,     I'aul     R.,     Tool     for     setting     boiler 

Course   sheets    

Dulfey,     'aul   R.,   Tool   room  c(iuipment   and 

mnnage  nient    

Dui:hani,   W.   E.,   Notes  on   present   day   run- 
ning  r(  pairs    

Dui.ning,    F.    W.,    Device    for   feeding   boiler 

c<impoii  11(1    

Durtii.    I  .   )..    l-"oreign   c.ir   question 

1  )ust  guai  d,  Journal  box 
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of     319* 

resign    during    1913 15 

Designing:    to    suit    conditions 450< 

Driving    boxes.     Reclaiming    cast     steel, 

A.    C.    L 375» 

Driving    wheel    tires.    Depth    of    cut    for 

turning    322 

Driving     wheel     tires.     Turning,     by     M. 

Flanagan     281  *t 

Efficient    cleaning    of 6098 

Efficient  operation  of,   T.   E.   .\ 509* 

f:iectric  data    415 

Energy   in   a.    Distribution   of 414 

Engine   truck.   Wedge   type.   Can.    Pac...  169* 

Equalization  on   P.    R.    R.   4-4-2   tyye 66* 

Fireboxes,     Autogenous     welding     in,    by 

N.    H.    Ahsiuolh    149* 

Firebox   riveting,  by  N.   H.   Ahsiuolh. —  191* 

Fire  door,  Ann  .\rbor  R.   R 104* 

Fire    door.    Gravity 550* 

Firing   practice    290 

Firing  up  at  engine  houses 636 

Front    end    design    284* 

Front  ends.   1853-1913,  by  C.  T.   Rommel  617* 

Four  cylinder    IS 

Fuel  economy   2228 

Grates,  .Xir  openings  of 284* 

( irease   plug.    Locked 50* 

Headlight   e<iuipment.   Installing  electric.  145* 

Page   numbers    ur.der    1,000    refer   to    Railway  Age   Gai 
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Loco.r.otlve    (Continued) 

Headlights,    M.    M.    .Xssc.ciatiun 1457* 

lnipiov'v...i<.'nt.->    ni     JS 

Increasing   tflficiei.cy    with    hand   tiring...  458 
inspection     and      work     schedules.     Can. 

Pac 193* 

Internal    combustion    30t 

Lehigh     Valley     1128 

Lehigh    Valley,   Turning  effort  of. 225* 

Mileage  and  repair  records  for  Can.  Pac.  191 
Oil    burning,    ixaitial    stays   in    the    trowii 

sheets    of    318 

On    curves    357* 

1  acitic    ty|ie.    High    power 611$ 

i'ainting.    hy    Milton    L.    Sims 641 

Pennsylvania    Atlantic    type 588 

Peifoimaiice,    Predetermination    of 458* 

I'ilot,    Metal  on  tlie   1-ehigh   Valley 513* 

Piston   ri.d.   Hollow,  P.    R.   R 66* 

"Puffing   Billy,"   Weight  of 200t 

Recent    development    14068 

Repair    notes    198* 

Repairs,    Schedules    for '1658 

Running  boards.  Step  for,  by  William  G. 

Landon 281*+ 

Running   repairs.   Notes  on   present   day.  247 

Screw   reverse  gear,   P.    R.   R 67* 

Side   rods.   Cutting  jaws  in,   N.  &   W...  432* 

Single   driver   in   Great    Britain 72t 

Speed    of    early S4t 

Spring   rigging   repairs,   C.   &   0 374* 

Standard    scale    262f 

Starting     power     of     a,     by    George    S.  J 

Chiles    f* 

Steam,    of    today,    report    at    the    .\.    S. 

-M.    E 571 

Stoker,  Improved  Hanna   J05* 

Stoker,    Street   type   C 260* 

Stokers,    M.    M,    Association 1434 

Stokers,    T.    E.    .\ ; 507 

Superheater,    Packing    for 396^ 

Superheater    performance.    Tests    of,    P. 

R.    R 230* 

Superheater,   Pyrometer   for 157* 

Superheaters,    M.    M.   Association 1466* 

Superheaters,    Progress    of 14538 

Superheaters,  The  discussion  on 14548 

Tabular    comparison,    2-8-2    type 350 

Tabular    comparison,     2-8-0,    2-10-2    and 

Mallet    types    351 

Tabular  comparison  of  4-4-2,  4-6-0,  2-6-0 

and    switching    types 176 

Tabular    comparison    of    4-8-2    and    4-6-2 

types    177 

Tanks,  Removing  paint  from 93 

Tender   coal   passer 442* 

Tender  tank,   Lehigh   Valley 72* 

Tender   truck.   New,   P.    K.    R 67* 

Tender    truck.    Structural    steel 542* 

Tender       wheels.       Service       record       of 

Chrome- Vanadium    steel     493* 

Tenders,    Coal    space    aiul    adjuncts    of. 

Fuel    Association    convention 290 

Throttle    and    reverse    lever    with    roller 

friction    clutch     101* 

Tires,  method  of  changing,  C.  &  0 374* 

Tires,   Service  of   Vanadium  steel 175* 

Tool    e(iuipment     352*,  478* 

Track    exhibit     1411* 

Trailer  truck  an«l  equalizer,  P.   R.   R. .  . .  65* 
Trailer    truck,    Austin,    Lima    Locomotive 

Corporation     382* 

Truck.    Economy    1 54* 

Truck,    engine    and    tender.    Recent    de- 
signs  of    539* 

Valve    gear,    A   few    facts   about,   by   Hal 

I'..    Stafford    461 

Valve  gear,  class  E6s,  P.   R.   R 6«* 

N'alve    gear.    Southern    46* 

Valve  gear.  The   Young 43* 

Valves,   cylinders,   crossheads  and   guides  411 
Water    gage.    Reflex,    with    metal    encased 

glass .. 542* 

Watering  the   rails   to   prevent   slipping..  178 

2-8-2    type.    Can.    Pac 169* 

2-8-2  type.  Efficiency  of  the 5588 

2  8-2   type,   L.   &   N 1471* 

2  8-2   type,    P.    R.    K 343* 

2-8-8-8-2    type    (trii.lex),    Erie 2211,  227* 

2  10-2  type,  B.  &  0 456* 

4  4-2  type,  P.   R.   R 63* 

4-6-2  tvpe,  C.  &  0 614* 

4-6-2   type,    Lehigh    Valley 117* 

4-6-2  type,  L.  &  N 1471* 

4-6-2  type,  Paris,  Lyons  &  Mediterranean  298 

4  6-2  type,   P.   R.   R 343* 

Locomotive  .'stoker  Co.,  Street  type  C  stoker  260* 
Locomotive   Superheater   Co.,   Pyrometer   for 

locomotives    157* 

Locomotive     Superheater     Co.,      Soft     metal 

grinders   for   superheater   units 549* 

Logarithmic    co-ordinate     paper.    Advantages 

of,  by  Towson   Price    1 20* 

Logarithms,    Invention    of 487t 

London  &  Northwestern,   Discipline  on 246t 

Long   Island,    Steel   baggage   car 517* 

Louisville   &   Nashville.    .\ir   valve    gages....  258* 

I.ouisville  &  Nashville.  Feed  valve  test  rack  202* 
I.ouisvilie    &    Nashville,    Repairing   air    pump 

governors    373* 

Louisville  &  Nashville,  Repairing  slide  valve 

feed    valves     141* 

:ctte.   yfechanical  Edition:  tho?e  over  1.000  refer  to  th 
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Louiswile  &  Nashville,  2-8-2  type  and  4-6-2 
typel  locomotives    

Lowde-,    R.    S.,   C  hadwick    mail   car   faucet.. 

Lowde  ■,  K.  S.,  Reritcior  for  observation  car 
wine  Jws     

Lubric  itor,  .Vutomatic  flange,  Detroit  Lubri- 
catoi    Co 

Lubric  tor,   Eour-spetd  flange 

Lubrici  tor,    Graphite     

Lubricators,   Flange,  by   Robert   W.   Rogers.  . 

Lubricators,   Test   rack    for   examining,   C   & 

Luding  on,  C.  F.,   Uniform  methods  of  com- 

putir  ;    fuel    consumption    

Lumhef.  L'liiform   taramng   ami   inspection   of, 


Stort  keepers'    convention 


Lynch, 
to   l<-4v 

Lyons, 
shop 


Geo.    G.,    Patching   boilers    according 


1471* 
599* 

310* 

383* 
600* 
602* 
293* 

152* 

286* 

295 

634* 

89* 


1431* 
543* 

601* 

200* 

209* 
639* 
482* 
190* 
506 

314 

13* 

424* 

431 


Walter    1!.,   Special   tools   in   machine 
\ 

M 

.MacBai^,  D.  R.,  Address  at  M.  M.  con- 
ventiui     

-McCabd  J.  }.,   Double  spindle   lathe 

McCaslti,  .V.  VV.,  Safety  fire  (juencher  for 
blackfinith    shops    

McCoy, I  George  E,,  Adjustable  platform  for 
car    sAops    

McCrosVy  Reamer  Co.,  Variable  speed  and 
reverang    attachment    for    drills 

McDonad,  J.   W.,  Forging  machine  dies.... 

McDonald,  J.   W.,   Tools  and   formers 

Mctiee,  (W.  A.,   Steel   ends  for  box  cars. . . . 

.McManamy,  Frank,  Address  at  T.   E.   .V.... 

-McManamy,  Frank,  .Address  at  Master 
lloilen    Alakers'    conventioi 

.\IcMan*ny,  Frank,  Locomotive  boiler  in- 
specti(  n     

Machine    shop,   Tool   cabinet    for 

.Viachini  tool  repairs,  report  at  1  ool  Fore- 
men's convention    

Machini     Tools 

Bani  saw   for  cutting  metal 490* 

Boring  and   turning  mill,   Niles 210* 

Boring,    milling   and    drilling    machine, 

1  lirizontal,    Bement     489* 

P.orilg   mill.    Driving    box,    Gisholt 439* 

Boriag    mill.    Side    head 1503* 

Coutmersinking    machine    104* 

Cuttimg    off    and     reaming     machine     fur 

'iip«s  and  tubes,   Ostcr 268* 

Drill,     Duntley     electric 491t 

iJrill,    Electric    hand 327* 

Drill,     Four    spindle    radial 99* 

Drill,    Geared    48* 

Drill,    High    speed 153* 

Drill    Large  radial,   for   heavy   duty 331* 

Drilli  Locomotive    frame,    Newton 649* 

Drill  Mud  ring  and  flue  sheet 208* 

Drill!    Portable    electric. 441* 

Drill!  radial.   Heavy  duty,   Fosdick 158* 

Drill.]  Variable    speed    and    reversing    at- 

taafiment    for    209* 

Drill^ig    machine.    Horizontal 326 

DrillL    Pneumatic,    equipped    with    roller 

bei-ings 102* 

Genelal    efficiency,    by    George    W.    Arm- 


str<! 
Grin< 

brie 
Grind! 
Grindi 

tyi 


g     255* 

r,     portable,     for     planer,      Stock- 

;e    156* 

r,  Portable  radial  swing 329* 


ig  machine  of  the  open  side  planer 


330* 


Grindaig  machine,   link,   Newton 268* 

Grindjtig   wheels.    Protection   of 88 

(irindng  wheel   stand,    Norton 381* 

Lathe.V  axle,   Bridgeford  gap 203* 

Lathe  /center    grinder 494* 

Lathe,\  Cross-slide    flat    turret 45* 

Lathe,    Double    spindle 543* 


Lathe, 
Lathe, 

on 


Journal   truing  and  axle   turning.    1275' 
vertical  turret,   Machining   pistons 
A.    C.    1 92* 


Millin,  ;  machine.    Heavy   duplex,   Newton  384* 

•Millin; ;    machine,    portable,    Pedrick 266* 

Planet,    Cincinnati    cylinder 210* 

Planer,   Convertible   open   side 48* 

Planet    for   heavy   work.   Pond 323* 

Planer  for  locomotive  frames,  Niles....  438* 
Planer      Reversible    motor    driven,     Cin- 

cinn:  ti      1504* 

rianer.l    Standard    48    inch,     Detrick     & 

Harv  y    211* 

Planer.  84  inch,  Cincinnati 102* 

Shaper,   Heavy  service,  American 327* 

Shaper,   Vertical,   Pratt  &   Whitney  Co..  385* 

Shear,    Lenox    serpentine 207* 

Slotting   machine.    Motor    driven 601* 

Maier,  Chlrles,  Training  men  for  engine 
house    wbrk    127 

Manchesteil  A.  E.,  Address  at  Master  Black- 
smiths'  (invention    481 

Markel,  Cllarles,  Check  nut  for  hose  con- 
nections ]..•••. 377* 

Master    Blacksmiths'    convention 449§ 

Master  Biiler  Makers'  Ass6ciation  (see 
'Boiler   Mikers'   Association). 

Master  Boi  er  Makers'  Association  (see  also 
Meetings'  . 

e  Dnily  RaifU'ay  Age  Gazette.     *  Illustrated  article; 
ication. 
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"^  Master   Car    Huilders'   Association   as   an   in- 

'■'  vestment    1453§ 

Master     Car     liuilders'     Association,     Young 

men    in    • 1383§ 

fi  Master    Car    Builders'    Association    (see    also 

;^  Meetings).  .       „  • 

■;<  Master   Car  and   Locomotive   Painters    Asso- 

[i  ciation    (see    I'ainters"    Association). 

'■t  Master   Car   and    Locomotive   Painters'   Asso- 

..■'.'  ciation    (sec  also    Meetings). 

Material,     Centralized     manufacture     of,     on 

the    Frisco     593* 

.->  Material,   Purchasing    611§ 

Alaterial,    Keclaiming     1405S 

Material,   Keclaiming,  on   the   Frisco 5018 

May,    IL    C,    Draft    gear,   The   essentials    i,f 

a    good    465 

Mechanical  associations,  Co-operation  amoiig  1357| 

Mechanical    department    records 450S 

Mechanical    organizations.    Minor,    by    Angus 

Sinclair 1470 

Mechanical    stoker,    The 14J8S 

Mechanical  stoker.  The  future  of '"{-{.^ 

Mechanical    stokers    507 

■'  Mechanical    stokers   for   locomotives 1405§ 

>  Meetings 

Air    Hrake    Association 106,    271,  388 

_.'.,  American   Foundrymen"s   Association   and 

.■'.\^^                      American   Institute   of   Metals 444,  496 

•'\  American      Railway     Master     Mechanics" 

'.•  ■:'■                        Association      604 

' ■■ri  American    Railway    Tool    Foremen's    As- 

*■?;.                      sociation.    The    160,  389 

"                  American    Society    of    Mechanical    Engi- 
neers      106,  604 

American    Society   for   Testing   Materials.  334 

Canadian    Railway    i.  luD j.-4 

Car   Foremen's   .\ssociation   of   Chicago..  604 
Chief    Interchange    Car    Inspectors'    and 

Car    Foremen's    Association.  .  214,    389,  444 
Industrial    Welfare    and    Efficiency    Con- 
ference       553 

International      Association      for     Testing 

'•                        Materials,   Seventh   Congress  of   the...  389 

International    Engii  eering  Congress.  .214,  653 
International      Railroad      Master      IJlack- 

siniths'    Association    334.  444 

International    Railway    Fuel    Association. 

272,  388 
International      Railway      tieneral      Fore- 
men's  .Association.  .  .52,    334,   388,   389,  653 
Master    Boiler    Makers'    Association. 

106,    272,  444 

Master  Car  Builders'   .Association 604 

Master    Car    and    Locomotive     Painters'  (, 

Association     444,  496_y 

.   i  National       .Association       of       Corporation 

i-;                      Schools    1262 

.y'.                 Niagara   Frontier   Car   Men's   Association  272 

,'';.                 New    England    Railroad   Club 214 

New   Haven   Railroad  Club 214 

New    York    Railroad    Club 653 

\!-                 Railway    Business    Association 160 

,~                   Railway  Electrical  Engineers'  .Association  1386 
•v\                 Railway  Storekeepers'  Association. 
.   .:.                                                                    160,    214.    271,  553 
Railway   Supply  Manufacturers'   Associa- 
tion  214,  604 

Traveling  Engineers'  Association. ..  .334,  496 

Western    Railway    Club 160,  334 

Men,   The   relations   between    foremen   and..      393iS 
Merchants      Despatch      Transportation      Co., 

Dairy    refrigerator    car 308* 

Meter,    High   pressure  volumetric   air 331* 

Mexico,    Armored   cars    for 464* 

Milburn  Co.,  .Alexander,  Oxy-acetylene  weld- 
ing  and   cutting   torches ' 266* 

Miller,     15.     E.,     Paint     shop     apprenticeship 

system    529 

Miller,    R.    N.,   Questions   for  car   designers.      282t 
Milling  cutter   for  sharpening  driving   wheel 

lathe    tools    434* 

Milling    cutter    spacing    collar,    .Adjustable..      158* 
Milling  machine   (see  also   Machine   Tools). 
Milling  machine  efficiency,  by  Owen  D.  Kin- 

sey     593* 

Milwaukee   Refrigerator  Transit  &  Car  Co., 

Dairy    refrigerator    car 367* 

Minneapolis,    St.    Paul    &    Sault    Ste.    Marie, 

.An  efficient  wheel  shop,  by  B.  N.  Lewis..  33* 
Modern  Drop  Pit  Co.,  Car  wheel  drop  pit..  100* 
Modern    Machine    Tool    Co.,    Cross-slide    flat 

turret    lathe     45» 

Montreal     Locomotive     Works,     Locomotive, 

•  ..I-  2-8-2  type.  Can.  Pac 169* 

■  y         Morrison,   C.   J,,   Abrasive   wheels 40 

Morrison,   C.   J.,   College   men    and   the   rail- 
roads             11 

Motive    power.    Conservation    of 222S 

Motors,   Electric  in  shops 1442 

Mounce,  R.   S.,   Tools  tor  locomotive  repairs     143* 
Mounce,   R.   S.,   Triplex   locomotive   for   Erie     227* 

Mudge  &   Co.,   Car  ventilator 548* 

Mudge    &    Co.,    Refrigerator    car    door    fix- 

-   t"'^«s     49* 

Mummert-Dixon    Co.,    Portable    radial    swing 

grinder     3  79* 

Murdock,   John    C,    Efficiency    in    a    modern 
engine   house    543 

Page  numbers   under   1,000  refer  to   Rail-u-ay  .-tec  Ga 
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Murray,    E.    A.,    Hot    water    boiler    washing 

system     -.  .       371* 

Muiray,    E.    A.,    Method    of    making    brake 

shoe   keys    197* 

N 

National   Association   of  Corporation   Schools 

(see   also    Meetings). 
National  -Malleable  Castings  Co.,  Frictionless 


returJfctoller   side    bearing.^ 

NationitT'  Railway  Equipment  Co.,   Dust  guard 

Ntil  &  Smith  Electric  Tool  Co.,  Portable 
electric    grinder     

New  England  Railroad  Club  (see  also  Meet- 
ings). 

New  Haven  Railroad  Club  (see  also  Meet- 
ii  gs). 

New  i'ork  Central  &  Hudson  River,  Steel 
ui.derframes  for  use  on  wooden  freight 
cars     

New  York  Central  Lines,  Cioggles  in  rail- 
way  shops    

New  York  Central  Lines,  Steel  truck  with 
clasp    brake    rigging 

New  York,  New  Haven  &  Hartford,  Steel 
coach 

New  Y'ork  Railroad  Club.................. 

.New   Zealand,   Government   railways........ 

Newell,    E.   W.,  The  draft  ^ear  ])r<)I)leni .  . . . 

Newhall  Engineering  Co.,  Cieorge  M.,  Grav- 
ity   boiler    w  ashing   system 

Newman,  C  M.,  Imjiroved  tool  holder  and 
center    for    wheel    lathes 

Newman,  C.  M.j  Machining  pistons  on  a 
vertical    turret    lathe 

Newton  Machine  Tool  Works,  Heavy  duplex 
milling    machine    

Newton  Machine  Tool  Works,  Link  grind- 
ing  machine    

Newton  Machine  Tool  W^orks,  Locotnotive 
frame   drill    

Newton  Machine  Tool  Works,  Motor  driven 
slotting    machine     

Niagara  Frontier  Car  Men's  .Vssociation, 
Packing   and    lubricating   journals 

Niagara  Frontier  Car  Men's  Association 
(see   also    Meetings). 

Niles-Bement-Pond  Co.,  Boring  and  turning 
mill     

Niles-Bement-Pond  Co.,  Boring,  milling  and 
drilling    machine     

Niles-Bement-Pond  Co.,  Journal  truing  and 
axle   turning   lathe    

Niles-Bement-Pond  Co.,  Planer  for  heavy 
work 

Niles-Bement-Pond  Co.,  Planer  for  locomo- 
tive   frames 

Niles-Bement-Pond  Co.,  Side  head  boring 
mill     

Noland,  Geo.  W.,  Modern  train  building.  .  .  . 

Norfolk  &  Western,  Cutting  jaws  in  loco- 
motive side  rods 

Norfolk  &  Western,  Cylinder  cocks.  Tools 
for    finishing     

Norfolk  &  Western,  Road  tests  of  Schmidt 
_  superheater    and    brick    arch 

Norman,  R.  .A.,  The  college  man  and  the 
railroads    

Northern  Engineering  Works,  Portable  elec- 
tric   hoist    

Northern  Fire  Apparatus  Co.,  Fire  extin- 
guisher      

Northern    Pacific    stock    car 

Norton    Co.,    Grinding   wheel    stand 

Norton    Co.,    Protection    of    grinding    wheels 

Norway.    Electrifying    railways    in 

Nut  lock  washers.  Dies  for  making,   P.  R.  R. 


Oil   and   gasolene  pumps,   Long  distance.... 

Oil  burner,  Erie 

Oil    burner,    Fuel 

Oil   engines   for  low   grade   fuel 

Oil   furnace,   Water  jacket  door   for 

Oil    welding    

Operation   and   equipment.    Regulation    of. .  . 

Operation  of  locomotive?.  Efficient,  T.  E.  .\. 
convention  

Organization  ard  efficiency.  Car  department 

Organization,    Minor   mechanical 

Oster  Manufacturing  Co.,  Cutting  off  and 
reaming    machine    

Oxy-acetylene  and  electric  welding.  Boiler 
Makers'  convention   

Oxy-acetylene,    Malleable   iron    welded   by... 

Oxy-acetylene  process.  Use  at  reclamation 
plant  of  St.  L.  &  S.  F 

Oxy-acetylene  welding  and  cutting,  report  at 
Blacksmiths'   convention    

Oxy-acetylene    welding   and   cutting   torches. 

Oxy-acetylene  welding  applied  to  manufac- 
turing      

Oxy-acetylene    welding 

Oxygen    testing    apparatus 


384* 
646* 

494* 


515* 

488* 

359* 

185* 
653 

47t 
361 

545* 

142* 

92* 

384* 

2.-i8*  . 

649* 

601* 

369 

210* 

48f« 

1275^ 

i2i* 

438* 

1503* 
303 

432f;. 

43>-: 

1497  • 
168  J 
2(S7V 

'12* 

;8i* 

8L! 

62t 

640* 


330* 
253* 
600* 

1452* 
143* 
584* 

1260S 

S09* 
235 
1470 

268' 

314 
346* 

531* 
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Packing    for    superheater   locomotives 

Packing,   metallic.   Handling,  in   roundhouses 

Packing,    Metallic,    troubles 

Packing,    Reclaiming  journal   box,   by   .Mden 

B.    Lawson    

Paddock,    C.    E.,    Tool    cabinet    for    the    ma- 
chine   shop 


485 
266* 

325* 
583* 
649* 


3'-6t 
504t 
280? 

129* 

<?4* 


Paint,  Removing,  by  sand  blast 

I'aint,  Rust  inliibitive,  report  at  I'ainters' 
conveniicn    ..-..• .. •— »• 

Paint  shop  apprentice  system.  ...,»-..■.■,'. .... 

laint  shop,  Saving  time  in  the.   B.  .'t   W... 

Painting  locomotives  and  steel  cars,  by  Mil- 
ton  L.   Sims 

Painting  steel  car  doors,  P.   R.   R 

Pantasote  Co.,   .Agasote 

Parks,    O.    L,    Hot   boxes 

Parr.  S.  W*^.,  Clinker  and  honeycoi.nj  forma- 
tion  

Patch  bolts,  Tools   for  applying.. 

Pearce,   E.   S.,    Draft   gear   ]>erformance 

Pedrick  Tool  Ac  Machine  Co.,  Pipe  bendinj: 
machcine      

Pedrick  Tool  &  Machine  Co.,  Portable  mill- 
ing   machine    ...^••w 

Peffers,  A.    Roy,   Air  hose  protector, ...«.;. 

Pennsylvania    brake   tests 

Pennsylvania  Lines  West  of  Pittsburgh, 
Hot    boxes 

Pennsylvania  Railroad,  Brake  tests  o-\  |.as- 
sfci.ger    trains 

Pennsylvania  Railroad,  Forging  machine  dies 

Pennsylvania  Railroad,  Classification  of 
coach    repairs 

Pennsylvania  Railroad,  Gas  producer  at 
J  uniata    shops 

Pennsylvania  Railroad,  Heavy  duplex  niU- 
ing    machine     

PcnnsylS-ania    Railroad,    Lunch  ccf«M>tcr   car. 

Pennsylvania  Railroad,  Painting  steel  car 
doors 

Pennsylvania    Railroad,    Steel    box   car...... 

Pennsylvania    Railroad,   .^teel   caboose.. 

Pennsylvania   Railroad,   .Sui>erheater  tests... 

Pernsylvaiiia  Railroad,  Tests  of  sujjeiheator 
performance     '. 

Pennsylvania  Railroad,  2-8-2  and  4-6-2  tyj.e 
locciuotive.-      

Pennsylvania  Railroad  locomotive,  4-4-2 
type 

Perritt,  J.   F.,   Smith  shop  tools 


530 

529 

rj9 

93» 

641 

643 

1403t 
J09 

283 

43-;  • 

4&1* 
491  • 

W* 

l!5f 

2V9 

l.^ti* 
639* 

529 

4.'7* 

.'84* 
22* 

643* 

419* 
577* 

aii 

2.»(.* 

:i3» 

63* 
i4S» 
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Personals — General 
I  Abi  -,  c    g.radc 

Adams,  A.  C 

.Arter,    Wilbur    D.. 

Barnum,    M.    K... 

Billingham,   Joseph 

Bingham,    C.    A . . . 

Bosworth,    W.    M . 

Cockfield.   H 

Collett,   R 

Cox,    Millard    F 

Cromwell,    E.   G 

Destiche,    C.    O.... 

Drvsdale,   W.    F... 

Duer.  J.   V.   B 

Dunn,   J.   F 

Early  wine,    R.    C 
.,  ;     Elmes,    C.    C.,....- 

:-.    Epler,   J.    E ;' 

•'■•■    Fitzsimmons,  E.  S. 
•     Gardner,    J.    C,    Jr 

Garstang.   William 

Gill,    C.    A 

Hainen,   J 

•        Hall.    E.    B 

Heinzelman.    T.    W 

Henry,  i.   M 

Hinckley,   A.    C... 

James,   Charles 

Kinyon,    .Alorzo 

Kuhn,    Wm.    T 

Malone,  W.   H 

Miller,  W.  J 

V     Moseley,   W.   S i 

Mullen,   D.   J .;. 

Murphy,    F.    K . .  ;••  -.-y..  4 . 

Nolan,    J.    C, .  .>,v^...'. 

Osborne,    H.-   ,  i.-^.  »».'.> 

Oviatt.    H.    C\., ...,:., 

P-ack,    A.   G ..  V  .'•••» . ..  V. 

Prendergast,    A.    PC* 

Preston,    R.    ...^i, ,', 

Reynolds.    H.    E...  . 

Richardson.    L.    \.. 

Ricketson.    W.    E... 

Ripley.   C.   T 

Ruxton,   J.    H. 

St.    Pierre,    Cieorge 

Sasser,   E.  C 

Sasser,   J.    W .-»  ,  .>  ^ 

."Shoemaker,    Harvey    ,v'.  .'^.i 

Small,    H.    J.  .....,•..•..,.  . 

Stewart,    R.   L........ 

Sullivan,   J.    J............. 

Trumbull,     A.    G 

\'an    -Alstyne,    David. ...... 

Younger,    T.    W ....*-. 

Walsh,   F.   O .;.v».. 

Wood.    P.    O 

Woodhouse,    W.    E 


of    Master   Mechanic) 


b'*.>.«  •  »'•  ] 


»  •  •'•••'  •'»:«,  v-v-^  m- 


107. 


.335* 


G. 


335 
273 
497* 
605 
161 
21s 
335 
53 
215 
273 
389 
53 
53 
215 
497 
161 
497 
553 
53* 
53» 
273 
445 
1«1 
161 
53 
389 
553 
445 
389 
273 
553 
497 
273 
273 
335 
161 
654 
107 
16I» 
215 
497 
335 
273 
44S 
215 
215 
445* 
107 
389 
161 
335 
654 
S53 
553 
161 
161 
273 
161 

Personals — Master   Mechanics  and   Road   Foremen 
of    Engines 
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.215. 
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..S3. 


-Apted,  Wm. 
Ashmore.  C. 
Baer.    Mark    . 


D. 


►  »f;-«  y  •>ij»  ».■•»% 


16] 
107 
273 


Baker.   "Wm.    .;....;....... 107 


Pa-ker,  J.   A. 


107 
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Personals — Master   Mechanics  and   Road   Foremen 
of   Engines    (Continued) 

t' 215, 


liarnhill,  C 
Uarruw,  A. 
liauer,  John 
Uauer,  t'.  .  . 
Beltz,  J,  D. 
iienzies,  John 


273 
-'15 
215 
^15 

lO/ 

iu7 


Uillingbam,    R.    A 33 J 

Binns,   A.   11 ooS 

Boardinaii,   F.    \v iu7 

ISwlineau,    W.    V* JJ5 

Booth,    H. ^/j 

Bowersox,   Charles    54 

Brandt,    C.    A 215 

Burgess,    G.    F <)05 

Butler,    W.    S lot 

Carey,    J.   J 161,  oJ5 

Cassidy,   J.    A lU/ 

Clough,    D.    C 1«>1 

Colligan,    P.    J 335 

Cooper,    W.    G -15 

Coots,    J -'5 

Crance,   H.   A J35 

Crowley,    B.    F HJ/ 

Cuniieen,    J -'3 

Curley,   W.   A 107 

Davies,   VV.   H 1<)1 

Devenv,    F.    S '. 10/ 

Devcny,    W.    D 497 

Dickson,   John    161,  335 

Dole,    ].    G 107,  162 

Donnelly,    J.    K 6Ua 

Dressel,    VV.    H 215 

Kddv.    W.    J 162 

Klines,    C.    C 54 

Firnhaber,    A.    H 335 

Fowler,    C.    E ii^ 

Gage,   G.    X 10/ 

tiallaghcr,   G.   A 215 

(iallaKher,    Hugh     44o 

Garrett.    E.    J 107 

Glasford,    G 49? 

Graff.   \V \i^ 

liratton,   David    389 


Gregory.    C.    F.... 

Guild,    \ 

Hall,    VV.    A 

Ilallinaii,  John  .  .  . 
Hamilton,  L.  F'. . . 
Hamm,  1'.  A. . .  ^ . . 
Hammond,    IC    E.  . 

Hayes,    li.    B 

Heines,   F 

Hickey,    D 

Highleyman,  J.   W. 

Hobran,    M.    P 

Hobson,    VV.    P 

Hoffman,  VV.  H... 
Hollman.  J.   M.   O. 

Horan,  John    

Hudson,   T.   C. 


.497 


:.  M. 


I 


Huffman,    C 
Hyde,   R.   C. 
Ironsides,  A. 
Keiper,    J.    I 
Kerr,    John 
Kilfoyle,    T. 
Kilgore,    W. 
King,    A.    F.  . 
Klumb.   A.    J . 
Kugler,    II.     . 
Lanoii,   \Vm. 
Lemicux.    E. 
I.loyd,    VV.   J. 
I.ovell,    W.    T 
l.owe,    T.    S. 
Luscombe,    1, 
McClain,    T. 
McGraw,   M. 
McHattie,    T. 
Mcl.eod.    T.    1 
McMillan,   A. 
Mahon,   J.    VV 
Malone,    D.    J 


M. 
B. 


.215, 


15 
389 
162 
335 
215 
335 
389 
654 
335 
445 
273 
335 
162 
215 
389 
389 
605* 
162 
162 
497 
107 
497 
553 
215 
215 
162 
107 
107 
605 
215 
335 
497 
335 
335 
215 
605 
497 
335 
215 
389 


Manleyj  Charles   5^3 

Markev,    J 605 

Marshall,   John    A 497 

Mayo,    Frank    W 54 

Moher,  W.   E 634 

Montgomery,  M.   S 2/ J 

Moore,    W.    C 497 

Muchmore,    Harry   M 603 

Murphy,   F.   W 335 

Murray,    F.    H 5.-.3 

Naylor.    William     215 

Neill,   J.   W •.  •••      107 

Neish.    J.    I? 389 

Nicholson,   F 

Nicholson,   T 

O'Brien,    William    

O'Connor,   J 

Parker,    H.    H 

Patterson,    S.   T 

Peers,    A 

Pennyfather,    F.    R 


Powers.    B. 
Randall,    C. 
Rennix.    W. 
Richardson, 


215 
107 
497 
107 
107 
107 
335 
162 
107 
107 
497 
335 


Personals — Master    Mechanics  and   Road    Foremen 
of  Engines   (Continued.) 

Ross,  George   215 

Rowe,  K.  E 336 

Rukel,   L 215 

Sample,    W.    H 605 

Schepp,  J.  C 389 

Searle,   George    553 

Sheafe,    1.   S 215 

.Sheppard,    J.    A 336 

Showell,    1 54 

ShuU,   G.   F 497 

Sinnott,    W 273 

Smith,    P 336 

Snyder,   W.  H ..553,  605'* 

Staley,    H.    F 654 

Stevens,   Oscar    336 

Stewart,    G.    K 336 

Stoermer,    W.    E 1 62 

Stohlberger,    Philip    54 

Stone,    F 390 

Strauss,    B 215 

Sturrock,    .\ 654 

Sw  eelcy ,    E.    .\ 445 

Tate,   M.    K 273 

Tliibaut,   George    55J 

Tschuon,    J.    .\ 215 

Wolfe,    F.    E 162 

Wolfe,   T.    E 215 

Wood,    J.    H 605 

Wood.    Robert    E 215 

Woster,    1 215 

VVatters,    J.    H , 107 

Wicks,   William   \' 553 


Wilson, 
Wilson, 
Wilson, 
Yeaton, 


F. 

J. 
VV. 

c. 


w . 
E.. 
M. 
S.. 


107 
215 
336 
605 


Personals — Car    Department 


Anderson,  Oscar 
Argue,  G.  M .  . . . 
Bieber,    John    .V. 

Brtiulel,   J.    P 

Bniclier,    C.    M  .  . 

Butkr,    T.    J 

Cantwell,    J.    I..  .  , 
Carleton,   R.    V  .  . 

Chubb,    A.    J 

Cooper,  J.  S. 


107 
336 
554 
336 
5A 
654 
654 
54 
554 
107 

Davey,    T.    S 553 

Dorner,   11.    1 215 

Edmonds,    F.    11 107 

Flaherty,    B 554 

Fletcher,    J 107 

Fox,   Frank   1 554 


Ciou 
< 


ffin. 


F 

rittin,   II.   C 

Hadley,    W.    H... 

Harper,    F.    J 

Hurtough,  E.  VV. 
Hawkins,  J.  H .  . 
1  law  kins,    J.     M.  . 

Heim,    F 

Helwig,  P.  W... 
Hennessey,  G.  F. 
Hessenbruch,   T. 

Hodgson,    J 

Holcomh,    Dahl     . 

Jones,    X.    B 

LaMasters,    T.    D. 
Leake,  J.   F 
l-cfeberies, 
Eill>.    1!.    F.;-.. 
hinder,    W.   C.  . . 

Lyle,  W.   D 

Mc.Vrthur,  C.  R. 


; 497 

336 

554 

54 

107 

107 

390 

336 

273 

107 

162 

497 

54 

390 

445 

654 

554 

273 

107 

654 

108 

George    108 


W.    D. 


McLean, 

McMunn,    William    R 

Mack,   H 

Martin,    W.    A. 
Mase,    C.    F.  . .  . 

Moore,  J.   A 

Nell,  S.   E 

O'Brien,   G.   H. 

O'Neal.    T 

Olson,   Pet-r    554 

Ord,   L.   C 271 

Orr.    B.    F 390 

Page,    S.    n 

Pinson,  W.  II  .  . 
Pritchard,  R.  VV 
Ramsdell,  T.  M. 
Rasbridge,    R.    B 

Ray,   Charles    162 

Reeve,   F 54 

Schnialzried.    William    554 


605 
273 
336 
107 
216 
554 
54 
273 


216 
216 
54 
336 
162 


B 

J -''5. 

_...    ft.    D 

Roberts,  James    273 

Robertson,    Edward    107 

Robertson,   G.   W 162  Aitkcn. 

Roesch,    .\ 162  Alaman, 

1,000  refer  to  Raihvav  Age  Gazette, 

S  editorial;       t 


Shaw.    O.     E 

Snell,    W 

Summers,    F.    T.. 
Sweetman,    .\.    H. 

Tetu,    A.    L 

Woi«nian.     W.    F. 

White.    H.    T 

Wilson.    R.    n 

Woodhouse.  W.    . 

York,  H.  K 

Zerbach,   H.   H... 
Zweibel,    C.    .\ .  . . 


Personals — Shop  and   Engine   House 


T. 
H. 


606 
162 
108 
273 
336 
654 
497 
162 
54 
390 
162 
554 


336 

216 


ersonals — Shop   and    Engine   House    (Continued) 

Allen,  U 54 

Anderson,   A.    554 

Andrews,    W.   J 54 

Anthony,   F.    S 108 

Armstrong,    J.    L 445 

Barnwell,    E.    A 54 

I    Baynham,   C.    H 445 

\  Belyea,   Wm 162 

I  Bentley,   F.    VV.,  Jr 445 

'   Bingham,    G.    C. 162 

Black,    R.    L 162 

Black    W,   F 216 

Bladorn,    F.    .\ ;:»,»  336 

Boertman,    Charles 216 

Boline,   L.   L 108 

Boswell,    F.    .V 445 

Braun,    Otto    497 

tBrimacombe,   G 336 

Brown,    T.    L 162 

Burleigh,    VV.   H 654 

Carleston,    J.    A 390 

Chapman,    Lee    108 

Chrysler,   E.   E 554 

Clarke,    F ."■ 273 

Cleary,    L 336 

Connors,  J .   L 606 

Cooney,    J.    P 108 

Cooper,    F.    E 497 

Copp,    C.    E 273 

I  Cossar,    D.    D .»90 

\  Costello,   J.   G 336 

^Cull,    Wm.    A 108 

Cunningham,   A.  J 108 

Davidson,  J.   E 606 

Day,    D.    W 162 

Deems,   W.   A 216 

Delm,    B.    D.. 273 

Denne,    G.    F' 336 

Dennis,    R 162 

Drolet,    G 336 

Evans,    E.    E 273 

Ferris,    B 162 

Fife,    C 216 

Findlay,  J.   W 498 

Fisher,    F 336 

Fitzgerald,     Charles     274. 

lynn,    P.    J 162 

Frilts,    Joseph     VJH 

ryant,    C.    R 1 08 

orsberg,  H.  P 216 

oster,    G.    T 54 

iallupj    W.   F 336 

((iardner,    Henry    274,  336 

Gardner,   R 606 

Gaston,   James  H 216 

Giles,    J.    E 54 

ray,    E.    P 54 

jreen,    J.    F 606 

jreenwood,    B.    E 390 

ireiner,    R.   J 336 

lall,    R.    H 498 

lalsey,    W.    H 108 

lanse,   E.   C 274 

farris,    P.    F 554 

larvard,    J.    B 336 

"aslet,   J.    B.... 108 

lay  ward,    W.    K 606 

einbach,    W.    V 390 

endricks,    L.    VV 445 

offman,    L.   L 554 

onan,    J 54 

utchins,    R.    D 336 

ohnson,   Chas 54 

ohnson.  F" 390 

teller,   W.    H 216 

Crabbenhoft,    H 554 

Cubeck,    F 336 

-awhon,   A.   M 654 

^awhon,   N.  J 216 

.odor,   Albert log 

.ogan,  G.    H 108 

^ong,    Thomas    336 

-ozo,  F 162 

.ynch,    Charles    216 

»lcCharles,   A.    I) 336 

dcClellan.    A.    C, 216 

!  4cCue,    Edward    336 

McCue,    T 606 

McDonald,    D.   G 54 

HcDonough.    J.    VV 108 

J  [cHardy,    H 54 

J  cLean,    C 336 

J  cPherson,  W.  G 54 

A  ack,  C.   D 54 

A  addick,    J.    .\ 54 

>  aham,    A.    H 162 

A  aher,   Frank    606 

»  aitland.   A.    T 336 

J  arelv,    F.    Bt 336 

»  [arshall.   E 390 

Martyr,    H.    F 216 

Nfertz,    M.    E 274 

Nprx,    Emil     274 

Mcgalis,    C.    1 274 

Mennie,    R.    S 108 

\  ilholland,  J.   K 274 

*  iller,   M 445 

\  iller,   R.   A 498 

^.  ilon,  W.   P 336 

\  orton,    J 54 

\  urphy,    J 108 

^  yers,    J.    Q 216 

Nish,    T 108 
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IX 


Personals — Shop   and   Engine    House    (Continued)       Personals — I.    C.    C.    Appointments 


':4 

1 


ai 


■Xfi. 


Korsworthy,   N.   W 162 

Olson,   S 

Orth,  J.  H... 
I'eascly,  li.  J. 
Pentland,  A.  J 
Phalen,    D.    P 


108 
654 
336 
390 
336 

Phillips,    F.    A 336 

Poole,    L.    J 336 

Pratt.    G 336 

Purcell,  Thomas   336 

Ouinlan,    Dennis    54 

kauch,  U.   S 216 

Keed,  J 54 

Reid,  H.  J 336 

Kevana,  Frank    274 

Ithinehard,    C.    VV 274 

Robertson,  C.   W 274 

Rowley,  H.   C 216 

Sarney,    C.    E 336 

Scbimming,   George    162 

Schoenky,   O.   \i 336 

Schroeder,    G.    T 390 

Schuman,    William .••• 554 

Simmes,    John     ••■•  .«■... 216 

Simpson,    F.     C ..i 108 

Smith,     D.     E 654 

Sproule,    R 445 

Stamelin,   F/  ^ 108 

Stone,  J.   E 108 

Sturrock,   A. 390 

Test,    C.    E 274 

Thomas,   G.  W 216 

Thompson,    H 274 

Toll,    W 54 

Torback,   F.   S 

Trow,   W.    B 

Van   Blarcum,   C.    15.. 

Wade,   W 

Warden,    H.    M 

Watkins.   D.    S 

Weir,   James    

Welch,    Roy    

Wells,    W 

Wilkins,    J.    A 

Willis,    F.    L 

Witte,    H 


>•'«••  •  «'-•  ■*  ^'-»  •  * 


274 
654 
274 
216 
216 
336 
336 
54 
390 
216 
390 
108 
Wortman,   W 390 


Wright,    A.    S. ...,,»' ••';»\"'*«^ 


Personals — Purchasing   and   Storekeeping 

Angier,     F.     J 

Baldwin,    C.    D 

Barker,   T.    H 

Baxter,     Ernest     390, 

Blackburn,    R.    M 

Boice,    C.    D 

Calhoun,   F.    B 

Clark,   S.    F 

Cooley,    LeRoy    ■••■'f 

Craig,  C.  R .^  ...> 

1  )awley,   .\.   A '••■•'» 

Dawson,  W.   R .V, . .' 

Dickinson,    W,     A .,..!..>;•¥► 

Donaldson,   D.    L. . .' i,. ;•.,;■ 

Dunlop,    W.    J 

l-"itzgei  aid,    F.    A 

Fleisch,    G.    J •- •  •^ 

Fries,    E.    L ■..,i... 

Griffin,    E.    O 162, 

Hallenbeck,    H.    E 

Hayden,    G.    W 

Hickey,    W.    P 

Hoyer,    J.    F 

Hukill,    Henry   O 

Lef raivre,    W.    E 

McQuilkin,     H.     P 

McQuilkin,  O.  V 


Iti^artin,   H.    B. 

Tiayhall,    J.    V 

Murphy,    F.    A 

Neiswinter,    Ira    

Nelson,  O 

Orndorff,  J.   R 

Phelps,   W.   G 

Preston,    Earl    , .  »• ...  • . 

Ray,  H.  E 

Richardson,    H.    L 

Robinson,  G.   H 

Robson,   S.   H 

Roth,    E.    J 

Sanford,    T.    H 

Saul.  G.  W.... 

Scott,   George    E 4-i5 

Secor,    G.    A 

Singletary,   T.    D 

Snowden,    N.    R 49K, 

Stewart,    K.    R 

Thomson,    L.    C >v... ... 

Thornley,    E.    W .:.,.. 

Tillman,    C.    T 

Transue,  Ray  F 

Turner,    j.    .A 

Tutwiler,    L.    H 

Wachter,   A.    B 

Wakefield,   O.  C 

Wester,  C.  M 

Williams,    C.    R 498, 

Williams.   W.   H 

Woods,   J.   I 

Yuill,   A.    E 


654 


216 
445 
216 
446* 
_M6 
J16 
498 
162 
498 
-  216 
-445 
336 
r  498 
274 
216 
336 
498 
445 
554 
554 
274 
274 
216 
446* 
216 
274 
336 
390 
554 
274 
445 
654 
54 
498» 
498 
554 
162 
216 
606 
274 
554 
445 
498* 
554 
446 
554 
554 
498 
274 
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Baumgardner,    Fred    M. 
Cunningham,    A.    J;.,.. 
McManamy,    Frank   ,-..; 
Peters,   R.    F ........... . 

Thomas,    W.   J... ....;. . 

Wells,   M.    E ....... 


>  »'•*'•'•  »  •  •"*  «C«-  A 


k  •  «.»-  y  •  '*''•.  •  it  <>!jt 


•••••*■ 


»  •  •  *  ^'^.M*  ■    • 


Personals — Obituary 

Adams,    A.    B 

Adams,  Thomas  E . . , 
Apps,    William    .  . . , .% 

Bissett,  James 

Butze,    Adolph    

Chaffee,  Frank  W... 
Cheney,  D.  C.-^.  .. . . 
Davis,   Morris    ...'..., 

Drury,  C.  J 

Eddington,    Walter    J. 

Fitzgerald,    D.    E ... 

Frazer.    Charles    R.i. 

Gibbs,  E.  B 

Gilbert,  E.  B — ..:,'. 
xoier,  \j  t  v^.  ...  »..  ijr_. .  <^.^'^.....-w.....  i. 
Jvimbali,  ^.  o.  ••j...-^.-....  •.;.^.'*«».*,«*.>  < 
AiCv^uen,  J .  X  ...••.•-•  V .«»..•-. 0  ..*'•  »  •• . *  « 
Malone,    Daniel   J.^>.... ...;.... '^;..,. 

Miller,   Darius    '......,'.. 

Miller,   Jacob    C 

Moran,   Robert 

O'Herin,    William    ..._..,•-.».»......,•... 

Player,  John    .......«/»•  •'<«••:•>  < 

Prince,     Samuel     F 

Skinner,  John   R 

Stewart,  Alexander   

Strong,    William    B 

Sullivan,    Daniel    E , 

Thomas,  W.  H 

Warnian,    Cyrus 
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Philippines,   Railway  extension.  ...J  .i'lw ... . 

Piece    work    for    store    department 

Piece  work  system.  An  efficient,  Can.  Pac. 
Pilot,  Metal,  on  the  Lehigh  N'alley. ...... . 

Pipe   bending   machine,    Pedrick.... 

Pipe  cutter   (see  also  Machine  Tools). 

Piston   rod.   Hollow,   Pennsylvania .1. . 

Pitard,  J.  H.,  Uniform  stenciling  of  freight 

cars    

Pittsburgh  &  Lake  Erie,  Removing  paint  by 

sand  blasting    

Pittsburgh    &    Lake    Erie,    Safety    queuciier 

for  blacksmith  shop 

Planer    (see   also    Machine   Tools). 

Plant   for   repairing  boilers 

Pliers,    Adjustable    

Pneumatic  press  for  general  work,  C.  of  G.. 

Power,   Starting,  of  a  locomotive 

Power,    Studying  the   distribution   of 

Powers,    R.    C,    Plant    for    repairing    boiler 

tubes     

Powers.   T.    F.,   Chemical  treatment   of  feed 

water    

Pratt  &  Whitney  Co.,  N'ertical  shaper 

Prendergast,    A.    P.,     Address     at     General 

Foremen's   convention    

Press,  hydraulic.  Pilot  operated  valve  for.. 
Press,  Pneumatic,  for  general  work,  C.  i"f  G. 
Price,    Towson,    Advantages    of    logarithmic 

co-ordinate    paper    

Prices  for  labor  and  material,  M.  C.  B 

Priebe,    H.   C,    Spring  versus   friction   draft 

gears     

Prince-GrofT    Co.,    Reflex    water    ga«    with 

metal    encased    glass 

Pump,    Triplex    hydraulic 

Punch    presses.    Safety    suction    device    used 

on     

Purcell,    Mark,    Caboose    air    gage    and    con- 
ductor's  valve    

Pyle,    L.    R.,    Coal    space    and    adjuncts    of 

tenders     

Pyle   National    Electric   Headlight  Co.,    Elec- 
tric  type   E   equipment _ 

Pyrometer   for   superheater   locomotives 


Q   &  C  Co.,   Ross-Schofield   system  of  boiler 
circulation    


Radial  stays  in  the  crown  sheets  of  oil  burn- 
ing   locomotives     

Rajlroad   between   Portland   and   Quebec   . . . 

Railway  Appliance  Co.,  Edman  box  car    loor 

Railway    Business    Association .••;•• 

Railway  Electrical  Engineers'  Asspciation 
(see  also   Meetings).    ,   ■.••.     ./;:..•.•: 

Railway    for    Iceland. .  .ii'.';.'i;..->*"i'^^/.>. 

Railway  General  Foremen's  Association  (see 
General    Foremen's  Association). 

Railway    men.    The    training    of 

Railway  Storekeepers*  Association  (see  also 
Meetings). 

Railway  Supply  Manufacturers'  Association, 
Officers   and   committee 

Railway  Supply  Manufacturers*  Association 
(see  also  Meetings). 

Railway  Supply  &  Equipment  Co.,  Strainer 
and  drain  valve   for  injector   suction   pipes 
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157* 
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298t 
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Railway  Tool  Foremen's  Association  (see 
Tool   Forenten's   Association).  • 

Railway  Utility  Co.,  Utility  honeycomb  ven- 
tilator  »*.>,.  ii.. 

Reamer   for   air   pump  governor.  ..-•>,. ;;...*', 

Reamers,    Standardizing f .vV 

Reclaiming    scrap    material ...--.i.» 

Recommendations,   Avoid   ur,neces,sary. ..; .. 

Record,    .\    gratifying 

Record    keeping     

Recorder,    Graphic    service 

Records,  Locomotive  mileage  ar.d  repairs  on 
the   Can.   Pac    

Reflectors  for   observation   car   windows 

Regulation   of   operation   and   equii>ment.  .  . . 

Repair  notes.  Locomotive  and  car,  by  W.  T. 
Gale     

Repair  work  at  small  engine  houses,  by 
G.    H.    Roberts 

Repairs.  Classification  of  coach,  for  paint 
shops 

Repairs,  Form  for  noting  freight  car....^^. 

Repairs,  Freight  car,  by  C.  L.  Bundy 

Repairs,  running.  Notes  on  present   day 

Replacer,    Car    

Reports,   Making,   for  the   government 

Returns    come    fast ; . . 

Revolute  Machine  Co.,  Washing  and  drying 
machine    

Riley,    J.    W.,    Dies    for    forming   wrenches.  . 

Ringleman    smoke   chart 

Rivet  buster,  Ingersoll-Rand 

Rivet  set  retainer  for  pneumatic  hammers.. 

Riveting,  Firebox,  by  N.   H.  .\hsioulh 

Road    foreman    of  engines,    TTie 

Road  foreman's  part  in  preventing  failures. 
The 

Roberts,  -A.  L.,  Young  valve  gear 

Roberts,  S..  M.,  President's  address  at  Tool 
Foremen's   convention    

Roberts,  G.  H.,  Repair  work  at  small  engine 
houses     .  .,^ 

Roberts  &  Scbaefer  Co.,  Concrete  coaling 
station 

Robertson,  W.  M.,  Burning  out  oil  deposits 
in   air   pumps 

Robertson,  W.  M.,  Repairing  a  cut  journal. 

Rock  Island  Lines,  Device  for  removing 
stand    pipes    

Rock  Island  Lines,  Grain  tight  construction 
for  box  cars 

Rock  Island  Lines,  Lunch  counter  car 

Rock  Island  Lines,  Tool  clamp  for  wheel 
lathe 

Rock    Island    Lines,    Turning   crank    pins.... 

Rock  Island  Lines.  Uniform  inspection  for 
special    loading    

Rod,    Locked   grease   plug   for 

Koesch,  E.   P.,   President  s  address,  T.   E.   A. 

Rogers,    Robert   W.,   Efficiency ; . . . 

Rogers,   Robert   W.,   Flange  lubricators 

Rogers.  Robert  W.,  The  special  apprentice.. 

Rogers,  Robert  W.,  Observations  on  appren- 
tice   schools    

Rogers,  Robert  W„  Reclaiming  car  axles... 

Roller    bearings    on    coaches...., 

Rommel,  C.  T.,  Locomotive  front  ends,  1853- 
1913 

Rommel,   C.   T.,    Locomotive   tool   e<|uiiiment. 

Roth,  E.  J..  Efficiency  from  store  depart- 
ment   employees 

Roundhouse  blower  valves,  Jenkins   Bros... 

Rules  for  loading  materials,  recommended 
changes  in.   M.   C.    B 

Rules  of  interchange,  revision  of  M.  C.   B.. 

Rules,    Shippers   and   the 

Ryan,  Galloway  &  Co.,  Cbal  passer  for 
tenders 
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s 

Safety     appliance     regulations.     Conforming 

with    12851 

Safety   appliance   standards,   by   R.   M.    Berg     576 

Safety  appliances    14051 

Safety   appliances.    Instructing   men   on 3931 

Safety    Car    Heating    &    Lighting   Co.,    Axle 

generator  suspension    1382* 

Safety  Car  Heating  &  Lighting  Co.,  Ceiling 

fan  for  passenger  car 1403 

Safety  Car   Heatmg   &   Lighting   Co.,   Metal 

cutting   and    welding 263* 

Safety   Car   Heating   &   Lighting  Co.,   Semi- 
indirect   car   lighting   fixture 1312* 

Safety    movement    in    England 655t 

Safety  valves.  Interval  between  tests  of....       13* 
St.   Louis  &  San  Francisco,  Convertible  box 

and   stock  car    28* 

St.   Louis  &  San   Francisco,  Recent  develop-      "" 

ments    on    588* 

St.   Louis  &   San   Francisco,   Reclaiming  ma- 
terial on    » 531* 

.St.  Louis  Southwestern,  Engine  failures  on.      292 
Sand  blast  for  cleaning  steel  cars,  by  T.   M. 

Betton     '. 17» 

Sand_   blast.    Removing    paint    by,    report    at 

Painters'   convention    530 

Saw,   Hand,   for  cutting  metal 550 

Scaling,   Effect  of  the  method  of  flue  clean- 
ing on.    Boiler  Makers*  convention 318 

Schedules,    Inspection    and   work.   Can.    Pac.      193* 
-Schmalzind,    William,    The   draft   pear   prob- 
lem        467 


fer  to  the  Daily  Railway  Age  Gazette. 
communication. 
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Schmidt,    Anthony,    Elliptic   spring   tables.,.  356 

Schofitld.   W.   C.   Shop   kinks 486* 

Scott,    VV.    W..    Taylor   system 413 

Scrap  material.   Reclaiming 4SJt 

Scrap  matLTial,   Kcclaiming,   on  the   Frisco..  531* 

Screw    reverse   sear.    Pennsylvania 67* 

Scullin-Callagher   Iron   &   Steel  Co..   Doltless 

truck    side    frame 15041 

ScuHy-Jones   &   Co.,   Adjustable   spacing  col- 

^  lar     158* 

Seaboard   Air   Line.   Smith  shop  tools 148* 

Seal,    Automatic    car 1313* 

Seley,    C.    A.,    Ventilated    all-steel   cars 24 

Sellers  &•  Co.,  Wm.,   Injector  coupling  nut..  264* 
Shaft    straightener.    Hydraulic,    Watson-Still- 

man    211* 

Shaper   (see  also  Machine  Tools). 

Shaw   Electric   Crane   Co.,    Monorail   svstem.  491* 

Shaw  Propeller  Co.,   Novel   form  of  wrench.  156* 

Shear   (see  also  Machine  Tools). 

Shear  for  cutting  short  rivets,  C'an.   Pac...  642* 

Shearer,    E.   J.,   et  al..   Low   water  alarm 155* 

Sheehan,  J.  J.,  Special  tools 432* 

Shop,   H.  &  M.  repair,  by  F.  K.  Irwin 561* 

Shop,    Does  this   fit   your 61 1 

Sho]!    eftitiency.    The    neneral    foreman    and, 

(ieneral    l'"oremei)'s  conventi^m 410 

Shop    facilities    and    labor 559X 

Shop   for  steel   car  construction.   Can.    Pac.  242* 
Shop    kinks,    rept>rt    at    lilacks.nit.i^'    conven- 
tion     486* 

Shop    Kinks 

,\ir    hoist   and   crane 480* 

Air   pump  governor,   Tools   for   repairing, 

L.    &    X 373* 

.\xles.   Method  of  reclaiming  on  the  Erie     644* 

ISolt  chuck    89* 

Iloring    bar    head 90* 

IJoring  head.   Three  tool 89* 

Hrake    cylinder    head    gaskets.    Clips    for 

holdinj;,   t .   &   .N.    W 380* 

Brake    shoe    keys,     .\    cheap    method    of 

making,  by  E.   .\.   Murray 197* 

Brake    staffs.    Punching    holes    in,    by    R. 

F.    Calvert    248* 

Burner    for   fuel   oil.   by    IL    Hlackbiirn .  .      253* 
Car   roofs.   Testing   for  leakage,   .\.   T.   & 

S.    F 374* 

Car   truck   transoms.    Method   of   reclaim- 
ing           198* 

Center   for   wheel   lathe,   .\.    C.    1 142* 

Circular  glass  cutter,  L.   S.  &  M.   S 638* 

Coal,   powdered.   Plant   for   preparing,   by 

J.    G.    Coutant 254* 

Crane,   Ball   bearing  column 436* 

Crank     pins.    Turning,     in    a     quartering 

machine     475* 

Crosshead    shoes.   Jig    for    drilling,    15.    & 

0 320* 

Cylinder    cocks.    Tools    for    finishing,    X. 

&    W 432* 

Depth  gage  for  telltale  holes,  Sou.  Pac.     434* 
Device   for   holding  cylinders   while  drill- 
ing   smokebox    flanges 319* 

Device    for   reclaiming  journal    box   pack- 

invr.  by   .\lden   15.    Lawson 129* 

Device    for    removing   stand    pipes.    Rock 

Island 488* 

Dial    rims   for    adjusting   gage    hands,    C. 

&   N.    W 92* 

Dies     for    bending    cellar    bolts,     Lehigh 

Valley      487* 

Dies   for   bending  steam   pipe   flanges,    P. 

R.    R. 482* 

Dies  for  forging  grab  irons,  Lehigh   Val- 
ley          487* 

Dies     for     forging     running     board     sad- 
dles       475* 

Dies    for    forging    the   back    end    of   back 

tube   -heet   braces.    P.    K.    R 482* 

Dies     for     forming    bosses    on    ash    pan 

levers,    P.    R.    R 6.^9* 

Dies  for  forming  brake  hangers,   P.  R,  R.      639* 

Dies   for   forming  slack  adjusters 97* 

Dies   for  forming  wrenches,   Lehigh   Val- 
ley          486* 

Dies  for  making  ashpan  connecting  jaws, 

P.    R.    R. 482* 

I>ies    for    making    nut    lock    washers.     P. 

R.    R 640* 

Distributing  valve,  E-T.  Combination  tool 

for  repairing,  by  F.  W.   Hentley.   Tr...      418* 
Door     hangers,    end,    Tool     for    making, 

S.    A.    L 148* 

Door  for  oil   furnaces 143* 

Drawbar    rivets.    Tool    for    shearing,    S. 

A.  L. 148* 

Drilling.   .Air  motor  for  light.   Sou.   Pac.      434* 
Eccentrics.    Chuck    for   boring   and    turn- 
ing,   C.    of    C. 379* 

Eccentrics,  Chuck   for  turning 199* 

Eccentric  keyway  milling  device 144* 

Emery   wheel   stand 380* 

Exhaust  nozzle.  Grinding.   .\.  C.  L 322* 

Feed  valve  test  rack,   L.   &  N 202* 

Flue  hole  cutter,  C.  &  .\ ; 435* 

Gages  for  fitting  air  valves,  L.  &  N 258* 

Gang  punch    97* 

Hinges.  Tool    for  punching.   S.   .\.   L....      149* 
Improved    tool    holder    for    wheel    lathes, 

A.    C.    L 142* 

Injector   connections.   Jig   for   expanding 

and    reducing    198* 

Page  numbers  under   LOGO  refer  to  Railway  Aee  Gaz 

i  editorial 


Shop   Kinks   (Continued) 

I  roil    storage    rack 480* 

Jig  for  boring  side  rods 91 

Jig  for  grinding  in  rotary  valves  on  E-T 

ei|uipinent,    C.    &   X.    VV 42 

Jis   lor   machiniiiu  ti.i.eiitncs,   i-,rie 94* 

Jig  for  milling  Hat   wrtnches,  C.  of  G. .  .  638* 

Lagging    pulverizing    machine 97* 

Lathe    chuck    for    small    work 90* 

.Magnetic     old     man 151* 

Mandrel    for   turning  eccentrics 143* 

Meat   hooks.   Device   for  bending 378* 

Milling    cutters     for     wheel     lathe     tools, 

Sou.   Pac 434* 

Patch  bolts.  Tool  for  applying.  Sou.   Pac.  434* 

Pipe    bending    machine 476* 

Plates  for  molding  metallic   packing 480* 

Platform,   Adjustable,    for   car   sliops.    In- 
tercolonial       200* 

Portable    rivet    forge 151* 

Pump,    Portable    test 478* 

Racks    for    painting    steel    car    doors,    P. 

R.    R 643* 

Reamer   for   Westinghouse  air   pump  gov- 
ernor.   C.    &    .\ 435* 

Repairing  a   cut   journal,    111.    Cent 640* 

Re|iairing    slide    valve    feed    valves,    L.    & 

-N 141* 

Right   angle  attachment   for  air  motors..  143* 
Roundhouse   test    rack   for   examining  lu- 
bricators, C.  &   X.   W 1 52* 

Scarfing  tool   for   flue  sheets.   Sou.   Pac.  434* 

.Shear   for  cutting  short   rivtts.  Can.    I'ac.  642* 

Side    rods.    Cutting   jaws    in.    X.    \    W...  432* 

Slabbing   mill.    C.    of   (■ 638* 

Spring  rack    479* 

Spring  rigging  and  tire  rei^irs,  C.  &  O.  374* 
Staging,    .Xdjustable,    for    painting    cars, 

I!.  \-   .M 93* 

Staybolts.   flexible.  Gages   for.   Can.    Pac.  253* 
Test    rack,    Portable    combination,    C.    & 

X.   W 378* 

Tire  heater,   Portable,   Erie 94* 

Tool    clamp    for    wheel    lathes.    Rock    Is- 
land  Lines    644* 

Tool    for   cutting   oil    grooves   on    driving 

box   shoe  and  we<lge   faces.  ('.   &   .\...  435* 

Tool   for  setting  boiler  course  sheets....  152* 
Tool     for    turning     outside    surfaces    on 

boring    mill     91  * 

Tool   for   turning  tumbling  shafts 479* 

Truck    for   carrying    rods 479* 

Turbine   saw   an<l   drill 479* 

\  alve   spindles.   Jig   for   repairing 198* 

Wagon    for   washout   etjuipment 478* 

Shop     practices.     Standardizing,     by    H.    C. 

-'^picer     560t 

-Shop  schedule  system  on  the   P'risco 590* 

Shops,    Steel    freight    car    repair,    by    E.    T. 

„.Spicly 131* 

.Side     bearings,     Frictionless      return      roller, 

^.-V    C.    1 384* 

Side   bearing,    roller,    Creco 1276* 

.Signal  equipment.  Train  brake  and 1294* 

Signal  system.   Electro-pneumatic,  .\ir   Brake 

convention     302 

Sims,    Milton    L.,    Painting    locomotives    and 

steel    cars    641 

Sinclair,    Dr.    Angus,    Minor    mechanical    or- 
ganizations        1 470 

.Slabbing  mill  cutter,  C.   of  G 638* 

.Slack    adjuster,    Gang    punch    and    dies    for 

forming    97» 

Slide    rule.    Pocket 103* 

Slingsby.    Ernest   VV.,    Drilling  the   smokebox 

flanges  of  locomotive  cylinders 319* 

.Slipping,  Watering  the  rails  to   prevent.  178,  282t 

Slotter   (see  also  Machine  Tools). 

Smart,  G.  E.,  Wooden  cars  in   freight  trains 


.Smith.    Leroy,    Devices    for   shop   use.... 97*, 

.Smith,  W.   W.,   Engine  house  efficiency 

.Smith  shop  tools,  b^'  J.  F.  I'erritt 

Smoke,   Abating,  with   hand   firing 

Smoke    chart,    Ringleman 

Smoke   prevention 506,    1479?, 

Smoke    prevention    schemes 

Socket   washer   for  grab  irons 

.Soda   ash   feeder   for  boiler   feed  pumps 

South    .\frican    Railways,    Xarrow    gage    din- 
ing   car    

Southern    Locomotive    Steam     Engine    \'alve 

Gear  Co.,  Locomotive  valve  gear 

Southern  Pacific,  Saving  car  days 

Southern   Pacific,   Special  tools 

Special    devices.    Manufacture   of 

Specifications  and  tests   for   material,   M.   C. 

R.     

Specifications,   Buying  brushes  on,  by  II.   M. 

B.Txter     

Si>eed   indicators    

Speed     recorders,     Boyer,     Clock    attachment 

for     

-Speed  recorders,  T.   E.   .\.  convention 

Speedometer     and     recorder     for     passenger 

cars     

S()iGer,   II.   C,   Grinding  exhaust   nozzles.... 
Spicer.   H.   C,   Reclaiming  cast   steel   driving 

boxes    

.Spicer,  H.  C,  Standardizing  shop  practices. 

Snidy,    E.    T.,    Short    rivet    shear 

Spidv,    E.   T..   .Standard   gage  tracks  through 
shop  buildings    

cite.   \fechan{cal  Edition;  those  over  1.000  re 
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siiidj,  t.   r.,  Steel  freight  car  repair  shops.     131* 

S]  ring    makinp    and    repairiuy; 483 

Sj  rii.gs.    Tables    for    designing   elliptic '.      356 

Siuirt    hose.    Inspirator    for 325* 

St  ifford,  Hal   15.,   .\  few  facts  about  locomo- 

ive    valve    gear 461 

St:  nd    pipes.    Device    for    removing 488* 

StJ  ndard  car  improbable,  bv  IL   11.   \aughan       25 
Stsndard  Improved  Truck  Co.,  Weldtd  truck     325* 

St:  ndard   practices,    Enlarging 1427J 

St:  ndard    Scale    &    Supply    Co.,    Locomotive 

stales    262* 

Sta  ►'s,   Crow  n   sheet   expansion 375* 

Sta  Kbolt,    .American    1477* 

Starbolt    chuck    547* 

Sta  , bolts,   Flexible,  in   place  of  sling  stays..      317 
StaVbolts,   Gages   for   determining  the   length 

of    flexible.    Can.    Pac 

Steim   gages.   Interval   between   tests  of 

Steini     heat,     Electric     thermostatic     control 

.  "(, 267' 

";>tekl,   Carbon  and   hifih  speed 

Stetl   ends  for  box  cars,  by   W.   .\.   McGee. 

Steil,  Special  alloys  and  heat  treated 1468* 

.Stenciling  of  freight  cars.  Uniform,  by  J.  IL 

1*  tard    i>12j 

Step     for    locomotive     running     boards,     by 

William  G.   Laiidon 28l*t 

Ster  lizer,    Portable    steam 541» 

Stih  ,    H.   B.,    Fuel   oil   burner 600* 

Stoc  abridge    Machine    Co.,    Portable    grinder 

f 0  ■  planers    ,  1 56* 

Stoker,    Improved    Hanna 205* 

Stoker,   locomotive.   Street   type   C 260* 

Stok;r,    Mechanical    14281 

.Stol  ers,   Locomotive,  .M.    .M.   .Nssociation 1434 

Stol  ers.  Mechanical,  rei>ort  at  T.   E.  .\.  con- 

vt  rition    

Stok  ?rs.    Mechanical,    for    locomotives 

Stokes,  W.   D.,   Efficiency  from  store  depart- 

mait  employees   296 

Stord  department  employees.   Efficiency  from.      296 
Stor*s  department.  Co-operation  and  the.... 
Storekeepers'       Association       (see       Railway 
Storekeepers'    Association). 

Strcagth    of    locomotive    boilers 

Stresses   in    the    members   of   steel    box    cars, 

bjl  W.    F.    Kiesel,   Jr 

Subordinates,   The  treatment   of 6108 

Sulllfan    Machinery    Co.,    Power    driven    air 

compressor    259* 

-Suncfcy,    Billy,  and  the   railroads 1414* 

Supe/heater  performance,  Tests  of,  P.   R.   R.     230* 

Superheater,  Schmidt,  Road  tests  of 1497 

Superfieater  tests,   Pennsylvania 222| 

SupeiOieater   tubes.    Welding   of 13* 

Superheater     unit     connection.      Soft      metal 

gririder  for   549* 

Superheaters,  The  discussion  on 1454S 


507 
14051 
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Suppkr  Trade   Notes 

A«me    Railway    Equipment    Co 337 

A<ime    Supply   Co ^18* 

163 
217 
109 
55* 
110* 
337 


A<  ams,  A.  C. 

AHen,    G.    W 

All)ee,    E.    E 

Alen,   C.    W 

Al  ison,    Wm.    L 

Ar  lerican    .\rch    Co 109*,   218  . 

Ar  lerican   Car    Roof   Co .'  447 

.\r  lerican   Hoist  &   Derrick  Co 391 

.\r  erican    Locomotive    Co 555,    607,  655 

.\r  lerican    Steel    Foundries 391,  447 

Arderson,   W.    L 217 

.\n)hony,^J.    T 218* 

Asl  ton    \alve    Co 555 

Association   of   Manufacturers  of  Chilled 

(ar   Wheels    655* 

Avi  rill,    E.    A 163* 

Baines,    E     H 337 

Bar  ley   &   Smith   Car  Co 655 

Bailer.  W.   F 163 

Rei  tley,   Walter    275 

Be<  I.  Leigh    6SS 

Bla:k,   G.    M 337 

Bol-ser  &   Co.,   S.   F 337 

Bo5d,    J.    C 217 

Buqa    Company     607 


Bums,    Louis    H. 

But  er,    W.    W 

But  er   Company,   Ltd..   W.    W 

C  &   C  Electric  &  Manufacturing  Co. 

Canpbell.   R.    .M. 

Canadian     H.     W.     Johns-Manville     Co. 


337 

55* 
555 

no 

55 


Steel   Post  Co 337 

gie   Steel   Co 447 

al    Steel    Co 447 

bers    Valve    Co 447 

wick.    E.    M no 

go  Car   Heating  Co 163 

Chicbgo-Clevela^'d  Car   Roofing  Co 337 


Clar! :.    Frank 
Cobirn.   R.   G. 
Cole    R.   C. 


II. 


275' 
109* 
275 
ColWtt,     Rrhert     275 


Cool  >augh.   F 
Coot  er,    Wm. 
Cors ',  Wm.   M 
Coiitint.    T.   G. 
Covll.    W.    H 


W. 


337 

108» 

391 

555 
109» 


Cran^   Company    447 

iailway  Age  Casettc.     *  Illustrated  article; 
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Supply   Trade   Notes    (Continued) 

Crosi.,   C.    Vy 447 

Curry,    C    C 337 

Curtain    Supply   Co 275 

Uahlstrom   Metallic    Door   Co 217 

lianiascus    Urake    Ueain   Co 108 

Daniels    Safety    Device    Co 499 

Davis,    Tom    K 607 

Dcdfec,    Graham    499 


Detroit  Graphite  Co. . , 

Detroit  Seamless  Steel  Tubes  Co 

Detroit  Twist   Drill  Co 

Dickinson,    Inc.,     Paul 

Dillon,    K.    1' 

Dix,   John    W 

Dixon   Crucible   Co.,   Joseph 

Doty,   Lcnian    D 

Douii,    Willard    

Duff    Mfg.    Co .... 

Durbin   Train   I'ipe   Connector   Co.,  Ltd. 

Economy  Device  Corporation 

Edgar  Steel  Seal  &   .Manufacturing  Co.. 

Edison  Storage  Battery  Co 

Edison   Storage   Battery   Supply   Co 

Efficiency   Co. 

Electrolytic   Gas   Co.,   The.. 

Equipment    Improvement    Co 

Ealls    Hollow    Staybolt    Co 

Fettinger,   H.  O 

Flannery    Bolt    Co 

Flint    &    Chester,    Inc. 


110 

337 

275 

337 

;>91 

447 

391 

337 

499 

218 

655 

163* 

499 

163 

163 

337 

218 

447 

337 

555 

607 

337 


Franklin    Railway    Supply    Co 109* 

Galena   Signal  Oil   Co  '■"" 

Gardiner,    A.    T. 


607 
555 

Garratt-Callahan    Co 447 

Gaylord,    T.    P 556* 

General  Brake  Shoe  &  Supply  Co 163 

...  ._.  ^^y 

607 
447 

56* 
499* 
555 

55 


General    Railway    Supply    Co 275, 

Gisholt    Machine   Co 

Green,  11.   W 390, 

Griffin,    Thos.    A 

Griffin   Wheel  Co 55,   56*, 

Grigg,    F'rank   N ...217,    275, 

Gold  Car  Heating  &   Lighting  Co 

Gould,    Charles    Moulton 607 

Gun-crcte  Co.,  The 555 

(lurlev    &    Schraeder 217 

Hale   &    Kilburn    Co 108,      163' 

Haring,    Ellsworth    655 

Harrington,    Howard  &   .\sh 655 

•    E 


Harrison,   C 

Hart,   Eli    F 

Hawks,  E.  A.  . . . 
Heflfelfinger,  A.  E 
Heine,   K.   A 


655 
655 
217 
217 
163 

Hequembourg,   H.   C 655 

Hills,  George  217 

Hodgkins,  E.  W 163 

Hodgkins  &  Co 217 

Holloway,  Harry  C 447 

Humes,   VV.   Sharon 337 

Hyland,  Charles    607 

Independent    Pneumatic    Tool    Co 607 

Industrial    Works    337 

Ingersoll-Rand    Co 275 

International    Oxygen    Co 218 

Jenkins,    W.    D 391 

Jerguson   Manufacturing   Co 108 

Johnson,   Dudley   .\ 391 

Johnson,   Walter  A 275 

Johnson,   W.  J 555 

ohnston,    K.    R 108 

Keystone   Grinder   &    Manufacturing   Co.  447 

Kinnev,   J.    >«' 217 

Kolloc'k.    F.    N.,   Jr 337 

Kurz,   C.   A.,    Ir 218 

Lambert,    M.    B 391 

Lawrence  Steel  Casting  Co 391,  447 

I.ichtenhein,    Alan     109* 

Lima    Locomotive    Corporation.....,^....  337 

Lukens  Iron  &   Steel  Co. .  ...>..,,.■.,.,... .  655 

Lyndon,  Geo.    W .\.  .";•'... ...  655* 

National  Graphite  Lubricator  Co 337 

Kational    Lock   Washer    Co 337 

National    Malleable    Castings   Co 108 

Neale,   John    C > 447 

NeflF,  J.    P ..;,;....,  109* 

Neilson,    Charles    ..'.»,,»„...  391 

Nickel  Chrome  Car  Wheel  Co......;...       56 

Nilcs-I'Kment-l'ond    Co 391 

MacArthur  Brothers  Co 275 

McClcllan,  B.  S 110 

McClellan    Nut    Co 110 

McConway  &  Torley  Co 447 

McCoole,   A.    F 55 

McCormick,   C.   H 391 

McDonald,    W.    D 337 

McKeen   Motor  Car  Co 447 

Magraw,    W.    E 655 

Manning.    Maxwell    &    Moore 110 

Mason,    Stephen    C 447 

Michigan   Malleable   Iron   Co 337 

Midglev,   Stanley  W 218* 

Moler,    A.    1 655 

Monarch    Steel  Castings  Co 217,   337,     607 

Mudge  &  Company 447 

Muther,    Ellis    F 607 

Ohio   Locomotive  Crane   Co 217 

Orenstein-.\rthur   Koppel   Co 108,     275 

Overly,    C.    F 275 

Parsons,  G.  W 218 

I*.ltterson,    John    Steele 607 

Pearce   Oil    Corporation 275 


»  A-b  4«  •  •  k'  •  k  • 
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Supply  Trade   Notes   (Continued.) 

Perry,  Ralph  W 447 

I'lerce,   C.    1- ,•.••••••;•,    .00/ 

Fiilicd  Brothers  Co. .....  ..,...•,.■.*.■>..;•.'♦''' 

i-ittsburgh    Steel   Products  Co; i.i.' .■-'••••       '5 

Piatt,    E.    F .».  , .  A.  ,v.  »i y.     218 

Pomeroy,    L.     R 391* 

Pullman    Company    ^.., 

Purdy ,    Frank    .V •  - 

Q   &    C    Company  —  ._ . . 

Railroad   Valuation   Co.  ...... .;.i---- ■ 

Railway    List    Company.  ...*;,.  .i.i  ■:..> 

Railway    Materials    Co. . , . :  .'i  ..--v...^ 

Randolph,    J.    L ,••••,•••••■*•■'' 

Raymond   Concrete   Pile  Co.,  The..^., 
Reading    Specialty    Co. . . .  «.* •  -j; '?••;•  ■ 

Reiche,   A.    >  ;•  •>■•"••'  *  r  .•  • 

Rhoades,    C.    W ..;-..-...  i>. ..••■.>  »• 

kichardsbn    Scale    Co.  ,'...»VV;.  •...-->•••  • 
Rodger   Ballast   Car   Co. ..........-.'. -vi 

Rverson    ii:    Son,    Jos.    T ,..:•.. 

Safety  Car  Heating  &  Lighting  Co...  ..^. 

Savage,    Harlow    1) 218  , 

Schlacks,    C.    H .........108, 

Schraeder,  Frank  J.,  Jr.  ..wVyi;.. >.>.>. .i 

Schurch,  J .  F ■<.•-. .-.  ^;.v.'. 

Scully,  Alexander  B 

Scully  Steel  &   Iron  Co... 

Sellers  &  Co.,   William 

Shepard,     X'ictor    J 

Shute,    Henry    I) 556 

Siemund  Wenzel   Electric  Welding  Co..     217 

Smith,    Bertram -^-.r  •.•'•' ■ 

Smythe,   J.    E n^. :,i,.>..,...^»-«»i«» 

Snedaker,   W.    H. ........ .i  •>  !■•••'»>•  •• 

Snow,     Muir     B wv.  .«• .  .  . . 

Spamer,   Richard   F . >■...;.. 

Standard  Chemical   Co ......<* 

Standard   Heat   &    Ventilation   Co....... 

Standard   Steel    Castings   Co 

Standard     Stoker     Co •  •••■,■ 

Stentor  Electric  Mfg.  Co. ..,»...  ..437  , 

Swank,    James    M i » .' •'.'•*:•  ....;• » 

Symington  Co.,  T.   H .^.,  ..■..;.  •: 

Titan   Storage  Battery  Co.  ...,'.,■.:  .'.i.. 

Titanium    .Mloy    Mfg.    Co . . 391 

Totten,  R.  C,  Obituary _56 

Transportation  Utilities  Co. 217,  275,  337,     335 

Union  Fibre  Co 217,  275,     391 

Union  Railway  Equipment  Co 391 

U.   S.   Metal  &  Manufacturing  C"o.......      555 

United  States   Light  &   Heating  Co.    ' 

275,    391*.     447 

United   States    Metal    Products   Co 555 

United  States   Steel  Corporation 27  5 

Van   Cleve,    Spencer 607 

Van    Dorn,  T.    B.  .........,.....;»;•:•.•  .>..,     607 

X'anderbeck,    S.    R ..» ii  ..•.•.«;,«'•  .«•'•      217 

Waddell   &   Harrington. .  ..Hi-i-...  v.  *...  .      655 

.     Wardwell.   H.    F. ..>,,.,.,.,.  .21 7,     607^ 

Watson-Stillman  Co ^  ..•.>...:.  .i ... .     275 

Webb.    H.    P v.,,v.....^;..     391 

Welding    Materials    Co. ........ ....217.     337 

Weston,    A.    H 217 

Westinghouse   Church    Kerr   &   Co... 217,      218 
Westinghouse    Electric    &    Manufacturing 

Co..    108*.    218.    337.    391,   556* 

Westinghouse,   Henry   H. . ....;^ , ... . »• . . .  607* 

Westinghouse  Lamp  Co. .. .....v.  ...**.•>  .   337 

Whitcomb.    F.    L .»-..i.. ..       55* 

Whiting  Foundry  Equipment  Co. .  ^. •...>.     217 

Willcoxson,   W.  G •■•.  ».."...■.•..-    447 

Williams,    C.    P ......>. »i     337  . 

Wiitbonco    Manufacturing    Co. .........     108 
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607 
447 
655 
555 
163* 
555 
55 
108 
499 
217 
655 
447 
109 
337 
163* 
217 
108 
337 
337 
337 
33? 


163 
655 
55 
275 
337* 
655 
391 
275 
163* 
555 
391 
217 
275 


Sweden.    Freight    cars    in 

Sweringen,     F.     IL.     Repair     track    mileage 
does  not  pay  dividends. .  ...;..,..».i.^.. - 


50t 
466 

Tables   for  designing  elliptic   springs^  .,.,•;  i.'V '456  ■• 

Tables  for  electric   locomotive   data.........  415 

Tank   drain   valve   and   strainer    for   injector 

suction  pi])es    326* 

Tank   hose  connections,   Check  nut   for 377* 

Tank,  locomotive.   Removing  paint   from....  93 

Tank,  tender,  Lehigh   Valley 72* 

Taps.   Staybolts    1 504t 

Taylor  system,  by  W.  W.  Scott 413 

Tegge,  Albert  R.,  Rolling  stock  on  curves..  357* 

Tender    truck,    Pennsylvania 67* 

Tender  truck.   Structural   steel 542* 

Tenders,  Coal  sjiace  and  adjuncts  of,  report 

at    Fuel   convention    290 

Terry,  O.   N.,  Locked  grease  plug 50* 

Test  committee  report,   Master  Painters'   As- 
sociation      527 

Test,  Comparative,  of  roller  and  plain  bear- 
ings on  the  Bangor  &  .Xroostook 19* 

Test     rack.     Portable     combination     for     E-T 

equipment,  C.  &  X.  W 378* 

Testing  machine,   Derihon   portable  hardness  204* 

Testing  materials    1383§ 

Tests,    Brake    efficiencv.    on    steel    and    iron 

wheels,  by   F.   K.   Vial 187* 

Tds,  Laboratorv  and  road,  for  locomotives, 

M.    M.    converition 1484* 

Tests   of   refrigerator   cars 241 

Tests  of  steam  gages  and  safety  valves.  In- 
terval between   13* 

Tests  of  superheater  performance,   P.  R.   R.  230* 

Tests   of   the   weathering   of   Pittsburgh   coal.  572 


Tests,    Road,    of    Schmidt    suiiei  heater    and 

brick  arch 1497 

Thomson,  George,  A  reujedy   tor  draft  gear 

troubles 362 

Thomson,    S.  (■.,    Addres's   ai    Master    Boiler 

Makers'   convention    314 

Throttle   lever.    Roller    fricticn   clutch   for...      101* 

Ties,   Railway,   in   New    York    State...! 405t 

Tilt,  E.   B.,  Some  notes  on  chilled  cast  iron 

wheels 470* 

Tinware,    Standardization    of... 14531,   1463* 

'lire  heater.   Portable,   Erie 94* 

Tires,   Depth   of  cut   for   turning 322 

Tires,    Service   of    \'anadium   steel 175* 

Tires,     Turning    driving    wheel,    by    H.     M. 

Brown  " , 61J 

Tires,  Turning  driving  wheel,  by   M.   Flana- 
gan  ...» 281*$ 

Tollerton,    W.    J.,    Grain    tight    construction 

for   box  cars    . .-. 81* 

Tongs  for  carrying  large  pipes 405* 

Tonnage    rating.    Train    resistance   and 1489* 

Tonnage   rating.    Train    resistance   and 1489* 

Tool   cabinet   for  the   machine   shop 424* 

Tool    clamp    for    wheel    lathes.    Rock    Island 

Lines 644* 

Tool   Foremen's  convention 394| 

Tool   equipment   for  locomotives 478* 

Tool    room    equipment    and    management,    by 

Paul  R.   Duffey 87* 

Tool    room    grinding,    report    at    Tool    Fore- 
men's convention    ..,..,;...;..      427 

Tool  room  notes,  by  A.  R.   Davis.  .J■.^. .;.. .     638* 

Tools  and  formers,  blacksmith  s4iop 482* 

Tools  and  machinery  in   use  on  the  E"risco..      591* 

Tools,    Economy    in 277| 

Tools  for  locomotive  repairs 143* 

Tools,  shop.   Distribution  of,   report  at  Tool 

Foremen's   convention    431 

Tools,  Special,  report  at  Tool  Foremen's  con- 
vention  .,._.v  .  432 

Tracings,    Making,    without    ink ...».     494t 

Tracks,    Standard   gage,   through   shop  build- 
ings, by  E.  T.  Spidy  4t 

Trailer    truck,    Pennsylvania 66* 

Train  brake  and  sienal  equipment,  M.  C.   B. 

report    1294* 

Train   building.    Modern,  Air   Brake   conven- 
tion          303 

Train  lighting,  M.  C.   B.  report 1375* 

Train  resistance   and  tonnage   rating,    M.    M. 

convention   1489 

Training  of  men   for  engine  house  work,  by 

Charles  Maier 127 

Training    of    young    men    in    railroad    work, 

by    George    M.    IJasf ord 69 

Transportation  Utilities  Co.,  Journal  cooler.      155* 
Traveling    Engineers'    .Association     (see    also 

Meetings). 
Tripoli,   Italian,   Railway  construction   in. —        25t 

Truck.   .\rch  bar,  with  swing  bolster 521* 

Truck,  Car,  M.  C.   B.  report 1357$,  1370* 

Truck,    Economy  engine 154* 

Truck,    Engine    and    tender.    Recent    designs 

of    ! . . . . 539* 

Truck,    four-wheel    with    clasp   brake.    Jersey 

Central    steel    coaches 627* 

Truck   frame.   Pedestal  jaw 1314t 

Truck,  Leading,  on  the  P.  R.   R.   Mikado...     347* 

Truck   side   frame,   Boltless 1504t 

"Truck,    Six-wheel,    for    Lehigh    Valley    well 

car    75 

Truck.     Steel,     with     clasp     brake     rigging, 

N,    Y.    C 359* 

Truck,   tender.    Structural   steel 542* 

Truck,    trailing,    Austin     382* 

Truck   transoms.    Method   of   reclaiming 198* 

Trucks,   Steel,  for  passenger  service 26* 

Tube   cleaner,    Lagonda 440* 

Tube    sheets.    Removing    front,    by    Paul    R. 

Duffev     39* 

Tubes,   Melted  boiler 397*t,     452t 

Tunnels,  The   greatest   railway 50t 

Turbines,   steam.    Increasing   size   of.  .,«-..''.>      200t 

Turbines,    Steam,   in   Stockholm ..;.,.     226t 

Turner,  Walter  V..  Development  of  the  uni- 
versal  control   valve 303* 

Turntable,   Ball   bearings   on... 329* 

Urderframcs,     St^el,    .fpr     use     on     wooden 

freight  cars 515" 

Unloading  machines.   Damage  to   freight  car 

equipmeiit  by.  M.  C.   B.  report 1387 

I'nion   Railwav.  Equipment   Co.,   Union  drop 

brake  shaft  ' lOl* 

Universal  control  valve,  Developraent  of,  by 

Walter  V.  Tumer.y.^>ri-,f.,.^;,»., 303* 


X'alve  gear,   A   few   facts  about,   by    Hal    B. 

Stafford    461 

Vnlve,  Conductor's   301 

N'nive  for  roundhouse  blowers.  Jenkins  Bros.  438* 

X'alve   gear,    Southern 46* 

X'alve  gear.  The  Young 43*.  61 1 

X'alve,   Pilot   operated,   for   hydraulic   presses  440* 

X'alve   spindles,   Jig  for    repairing 198* 

X'alves,  cylinders,  crossheads  and  guides — .  411 
X'alves,   rotarv.  Jig  for   grinding  in,  on   E-T 

equipment,  'C.  &  N.  W 42 

X'alves,  slide  valve  feed.  Repairing.  L.  &  N.  141* 


Page  numbers  under   1,000  refer  to  Railway  Age  Gasette    Mechanical  Edition:  those  over  1,000  refer  to  the  Dai7v  Railway  Age  Gazette.     *  Illustrated  article; 

%  editorial;      f  short  non-illustrated  article  or  note;       t  communication. 
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Van  Ilousen,  W.   K..   Strength  of  locomotive 

boilers    224J 

Vanadium  steel   tires,   Service   of 175* 

Vanadium   steel    for   blow    pii)es 57St 

Vanadium    steel    in    locomotive    construction.  1503* 
Vauclain,   S.    M.,   Address  at    Master   Boiler 

Makers'   convention    313 

Vaughan,   H.  H.,  Cast  iron  wheel   records..  82* 

Vaughan,   H.  H.,   Standard  car   improbable..  25 

Ventilating  the   Underground   Railways 246t 

Ventilator,  car,  Mudge-Peerless    548* 

Ventilator,  Utility  honeycomb 1403* 

Vestibule    connections,    European 557§,  573* 

Vestibule    curtain     fixtures 1314* 

Vial,    F.    K.,    Brake   efficiency   tests   on    steel 

and   iron   wheels...., 187* 

V'ibratory   requirement   for  staybolt   iron....  4508 
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Articles 


When  this  paper  reaches  your  hands  there 
will  still  be  nearly  thirty  days  before  the 
close  of  the  competition  on  articles  relating 
Car  Work  ^^  ^j^g  work  of  the  car  department.     Three 

weeks  is  not  too  much  time  to  prepare  a  good  article  unless 
you  already  have  the  subject  matter  pretty  well  arranged  in 
your  mind.  We  take  this  opportunity  of  calling  your  atten- 
tion to  the  nearness  of  the  closing  date — February  1 — and  to 
urge  that  you  submit  your  article  as  soon  as  possible.  The 
judges  are  all  busy  men  and  the  articles  which  reach  us  early 
can  be  submitted  to  them  before  the  closing  date  and  thus 
lighten  their  labor  and  allow  us  to  announce  the  winner  in  the 
March  number.  However,  do  not  understand  this  to  mean  that 
we  prefer  to  receive  a  poorly  prepared  article  early  in  preference  to 
a  carefully  considered  one  which  reaches  us  at  the  closing  date. 
We  want  your  best  efforts  and  are  willing  to  pay  well  for  them. 
The  prize  of  $50  of  course,  can  be  given  to  but  one  contestant, 
but  if  your  article  is  suitable  for  publication,  and  is  used,  you 
will  be  well  paid  for  your  trouble.  Remember  that  this  compe- 
tition includes  articles  which  cover  any  phase  of  the  interest  or 
work  of  the  whole  car  department.  Articles  on  design,  repair,, 
operation,  car  shops,  labor,  etc..  will  be  considered. 


P  The  Paris,  Lyons  &  Mediterranean  has  re- 

.  cently  completed  a  four  years  comparative 

test  between  two  four-cylinder  locomotives, 
Locomotives  Qjjg  being  compound  and  the  other  simple. 

The  test  was  made  under  exactly  similar  conditions.  Both  were 
of  the  Pacific  type,  the  compound  weighing,  in  average  working 
order,  about  3.500  lb.  less  than  the  simple.  A  summary  of  the 
results  shows  that  16  per  cent  greater  loads,  higher  speeds  and 
more  rapid  acceleration  have  been  attained  by  the  compound. 
There  was  also  a  saving  of  20  per  cent  in  coal  and  13  per  cent 
in  water.  As  a  result  of  these  tests  85  similar  compound  en- 
gines have  been  built  or  are  under  construction.  The  state  rail- 
ways of  Sweden  have  also  found  similar  success  with  compound 
locomotives  and  are  re-introducing  them. 

It  is  interesting  to  note  the  readiness  with  which  this  type  of 
engine  is  accepted  on  the  other  side  of  the  water,  in  view  of  the 
fact  that  so  few  are  used  in  this  countrj'.  It  might  be  said, 
however,  that  had  these  four-cylinder  compound  engines  been 
compared  with  two-cylinder  simple  engines  of  the  same  power 
there  might  have  been  some  difference  in  the  results  obtained, 
especially  if  the  cost  of  maintenance  was  also  taken  into  con- 
sideration. In  the  comparison  with  a  four-cylinder  simple  en- 
gine, the  complications  in  construction  were  the  same  for  both: 
engines,  and  the  tests  covered  only  the  economy  while  the  loco- 
motives were  running.  The  general  use  of  four-cylinder  en- 
gines on  the  continent,  however,  shows  clearly  the  excellent 
conditions  existing  in  regard  to  maintenance,  .\nother  factor 
is  that  the  service  so  far  as  weight  of  trains  is  concerned  is 
not  as  severe  as  it  is  in  this  countrj'.  The  speed  of  trains,  how- 
ever, is  greater  in  many  cases.  For  these  reasons  the  continental 
railways  find  it  possible  to  use  many  of  the  refinements  in  loco- 
motive construction  that  are  believed  to  be  impractical  in 
America.  ••■  ■  -"  ■"  '':■': 

No  one  can  make  a  comparison  between  foreign  and  American 
locomotives  that  will  be  at  all  satisfactory  without  going  into 
great  detail  as  to  the  character  of  the  roadway,  labor  condi- 
tions, cost  of  materials  and  labor,  and  even  financial  consider- 
ations and  the  racial  characteristics  of  the  people.  Even  then, 
individual  exceptions  arise  which  reqtiii^  speciaL/ffeatment.  For 
instance,  the  Santa  Fe  in  this  country  iV^piiMfing  a  large  num- 
ber of  balance4  compound  Pacific  type  locomotives.  They  have 
had  long  experience  with  the  balanced  compound  engine  and 
the  cranked  axle  and  show  no  inclination  to  discontinue  this 
type.  In  fact  the  decision  is  to  continue  its  use  and  the  latest 
order  of  heavy  passenger  locomotives  are  balanced  compounds. 
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No  one  can  fairly  claim  that  the  service  of  locomotives  on  the 
Santa  !•>,  at  the  present  time,  is  not  as  good  or  even  consider- 
ably better  than  the  average  road  in  this  country.  Thus  the 
balanced  compound  is  a  success  on  one  typical  American  rail- 
way but,  nevertheless,  it  cannot  be  correctly  stated  that  it  has 
been  a  success  in  the  country  as  a  whole.  It  may  l)e  some  day. 
We  cannot  afford  to  overlotk  tlie  lessons  that  can  be  learned 
from  closer  attention  to  the  locomotive  development  on  foreign 
railways,  any  more  than  tliey  can  afford  to  overlook  what  we 
are  doing.  It  is  duubttul  if  this  fact  is  as  fully  appreciated,  as 
it  should  be. 


Roller 


It  is  frequently  necessary  to  put  a  second 

loctmiotive  on  a  high  speed  passenger  train 

Bearings    on  .•     i      r        -i  r  •  i-  r 

entirely   tor  tlie   purpose  ot   providmg  sui- 

Coaches  ficicnt    reserve    capacity    to    make    up    the 

time  lost  by  slow  downs  and  stops  from  block  signals  or  other 

interference,  cold  weather  or  a  bad  rail.    -Ml  railroad  men  know 

how  long  it  lakes  evbn  tlie  largest  i)assengor  locomotive  to  bring 

a  heavy  train  from  a  stop  to  full  speed,  and  when  these  stops  or 

slow    downs    occur   every    few    miles   the   time   lost   is  a    serious 

matter. 

While  by  no  means  all  of  the  resistance  of  starting  a  heavy 
passenger  train  is  that  due  to  the  journals,  the  journal  resistance 
is  a  continually  increasing  proportion  oi  the  total  resistance  as 
the  speed  is  decreased  and  of  course,  at  the  instance  of  starting, 
it  comprises  nearly  100  per  cent  of  the  resistance.  Therefore, 
anything  which  will  reduce  the  journal  friction  has  an  immediate 
affect  on  the  rate  of  acceleration  and  reduces  the  time  lost  by 
slowdowns  and  stops  along  the  road.  l-"urtliermore.  the  reduced 
journal  friction  will  also,  of  course,  somewhat  reduce  the  tractive 
effort  required  to  pull  the  train  at  full  speed. 

Roller  bearings  have  been  running  on  a  mo<lcrately  heavy 
passenger  coach  for  over  tiiree  years.  They  have  been  fully  suc- 
cessful on  that  car  and  the  tests  made  indicate  the  possibility 
of  a  considerable  fuel  saving  from  a  train  made  up  of  cars  so 
equipped.  This  car  is  on  the  P.angor  &  Aroostook  and  the 
coui^itruction  of  the  bearings  and  the  service  of  the  car,  as  well 
as  some  tests,  are  given  in  an  article  elsewhere  in  this  issue. 
While  ball  bearings  have  not  .yet  had  the  opportunity  of  show- 
ing their  possibilities  in  a  full  size  steam  railroad  car  for  this 
length  of  time,  the  experience  with  them  on  a  very  heavy  all- 
steel  coach,  covering  a  few-  months  indicates  that  a  successful 
arrangement  of  journal  with  ball  bearings  can  also  eventually 
be  expected.  Another  similar  all-steel  coach  is  fitted  with  roller 
bearings  in  much  the  same  form  as  is  used  on  the  Bangor  & 
Aroostook,  and  both  of  these  cars  are  now  in  regular  every  day 
service. 

When  the  reliability  of  this  character  of  journal  and  anti- 
friction bearing  is  fully  proved,  there  is  no  doubt  but  the  advan- 
tages offered  will  be  quickly  grasped,  especially  by  those  roads 
which  are  fully  equipped  with  block  signals  and  are  subject  to 
frequent  congestions  of  traffic. 


It  vou  should  ask  the  question.     In   what 
Improvements  '  ,  i        '   •     i 

way  has  progress  been  shown  in  locomotive 

*°  design   during  the   past   year?"  you   would 

Locomotives  probably  receive  the  reply,  from  most  rail- 

road men,  to  the  effect  that  it  was  the  extensive  application  of 
the  superheater  and  brick  arch,  larger  locomotives  and  the  per- 
fection of  the  mechanical  stoker.  Such  an  answer  would  be 
correct  so  far  as  it  goes,  but  there  are  many  other  things  going 
on  in  connection  with  locomotives  which  eventually  may  be  as 
important  in  their  final  effect  on  the  efficiency  and  capacity  of 
the   locomotive   as   the   superheater  has  been. 

An  article  in  the  Railway  .\ge  (iazette  ( December  26)  re- 
views the  recent  progress  and  draws  attention  to  a  number  of 
very  interesting  phases  of  the  development  which  arc  not  as 
prominent  as  those  mentioned  above. 


One  of  these  is  the  succ<  ss  that  is  following  the  use  of  alloy 


steel  properly  heat-treated 
tliose  parts  where  the  steel 


or  locomotive  parts.     In  addition  to 
s  used  for  its  effect  in  giving  greater 


axles  and  tires,  it  is  also  u  ; 
it   permits  a   large   increase 


weight  that  can  be  put  on 
weight  of  the  excess  count 


eating   parts   and    reducing 
missible  to  use  an  increasec 
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reliability  or  improved  wearing  qualities,  such  as  frames,  springs, 


ed  for  other  parts  where,  indirectly, 
in  the  capacity  of  passenger   loco- 


motives.   This  result  comes  ;  bout  from  the  fact  that  the  permissible 


drivers  depends  very  largely  on  the 
irbalance  that  is  included  to  balance 


the    reciprocating   parts.     T  lerefore,   by   lightening  the   rccipro- 


this    excess   it    is    possible   and    per- 
static  weight  on  the  driving  wht 
This  in  turn  means  that  tile  boiler  can  be  very  materially 
larged    and    thus    the    cap;i  rity    of    the    locomotive    will    be 
creased.  I 

.VUoy  steels,  properly  heal  treated  when  combined  with  cat' 
ful  designing,  will  accomplfeh  much  in  reducing  the  weight  <  t 
the  reciprocating  parts.  Tlie  Pennsylvania  has  shown  in  ii- 
latcst  Atlantic  type  locom(*ive  what  can  be  done  in  this  di 
rection.  The  total  weight  <jf  all  the  reciprocating  parts  on  ont 
side  of  this  locomotive,  wl  ich  has  cylinders  23}i  in.  x  26  in., 
is  but  1,000  lbs.  There  ai  e  probably  very  few  Atlantic  type 
locomotives,  of  even  less  ]  ower  than  this  one,  where  the  re- 
ciitrocating  parts  on  one  sAle  will  be  much  less  than  1,500  lb. 
The  net  result  of  the  reduction  is  that  a  dead  weight  greater 
than  65.000  lb.  can  be  placed  on  each  axle  of  this  locomotive 
with  entire  safety.  At  70  Jtiiles  an  hour  the  dynamic  augment 
of  the  excess  counterbalance)  is  less  than  30  per  cent  of  the  dead 
weight  on  the  drivers  and  [the  locomotive  will  not  impose  as 
great  a  strain  on  the  tracw  nor  do  as  much  damage  to  itself 
as  most  engines  which  have  a  weight  of  from  50,000  to  55.000 
lb.  on  each  driving  axle.      /  ^ 

This  is  one  of  the  thing!  that  alloy  steel  has  done,  but  it  is 
not  to  be  understood  that  llie  success  of  this  locomotive  is  en- 
tirely the  result  of  the  useA)^  this  material.  Among  other  fea- 
tures a  new  method  of  equa  i/ing- the  weight  has  been  employed 
which  has  been  very  inHuertial  toward  the  final  success  of  the 
design.  It  seems  that  tlier'  is  yet  considerable  to  be  learned 
about  the  etpializing  of  locoi  lotives. 

Proper  opening  for  the  at  mission  of  air  to  the  ash  pan  has  a 
surprising  effect  on  the  econtmy  and  capacity  of  the  locomoti\e. 
Some  people  are  beginninj  to  realize  their  shortcomings  in 
this  direction,  and  many  of  the  recent  locomotives  are  showing 
the  effect.  You  cannot  get  too  large  an  air  inlet  to  the  ash  pan 
and  the  opening  through  tie  grates  should  be  as  large  as  the 
■quality  of  fuel  used  will  pernit.  The  design  of  the  grates  them- 
selves has  also   shcnvn   considerable   improvement. 

Progress  is  also  being  mAle  in  the  appreciation  of  the  value 
of  a  long  flameway  between  the  bed  of  fuel  and  the  admission 
to  the  tubes.  This  of  cour:  e  followed  a  more  careful  investi- 
gation as  to  the  reason  whi  the  brick  arch  gave  the  economy 


it   is   showing.      It   developed 
lowing    sufficient     time     for 


for  the  improvement  that  fol 
bustion  chamber.     Advantage 


that  it  is  simply  a  matter  of  al- 
the  completi<m  of  the  reaction 
which  starts  at  the  beginniijg  of  the  distillation  of  the  gases 
from  the  fuel  but  is  checke^l  immediately  the  gases  enter  the 
end  of   the   tubes.     It   is   this   principle   which   largely   accounts 

owe<l  the  introduction  of  the  corn- 
is  being  taken  of  this  knowledge 
by  the  more  progressive  roa|ls  and  larger  fireboxes  are  becom- 
ing the  rule.  There  is  no  cJpubt  but  that  there  can  be  further 
progress  made  along  this  linf  and  it  is  probable  that  increased 
knowledge  of  the  processes  I  of  combustion  and  the  best  con- 
struction to  obtain  the  full  vhlue  from  the  fuel  will  be  the  line 
of  greatest  advance  during  tie  next  year. 

There  is  another  movemeit  that  has  gradually  taken  place 
which  has  not  received  mucl  comment,  and  that  is  the  use  on 
some  of  the  more  recent  ^nd  best  designed  locomotives  of 
comparatively  large  cylindels.  This  practice  has  been  found 
advisable    for   use   in   connecVon   with    superheated   steam   where 


J 
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it  was  clearly  shown,  by  the  work  on  the  locomotive  testing 
plant  at  Altoona,  that  for  the  best  results  in  economy,  the  cut- 
off should  not  be  later  than  30  per  cent.  On  some  of  the  larger 
freight  locomotives  increased  size  of  cylinders  is  also  being 
used  in  connection  with  the  stoker  since  it  has  been  found  that 
the  steam  making  capacity  of  the  boiler  is  decidedly  increased 
and  the  larger  cylinders  can  be  used  to  good  effect. 

An  increase  in  the  effort  to  standardize  locomotive  parts  and 
even  in  some  cases  the  standardization  of  the  whole  locomotive, 
which  is  gradually  becoming  more  general,  is  by  no  means  the 
least  important  tendcncj^  of  the  times.  Some  roads  have  had  a 
greater  opportunity  to  accomplish  results  along  these  lines  than 
have  others  and  are  now  noticing  the  pleasing  effect  on  their 
maintenance  costs. 

As  the  Railway  Age  Gazette  article  points  out.  valve  gears  are 
by  no  means  being  overlooked  in  the  general  improvement  and 
considerable  change  toward  the  use  of  lighter  parts  and  improved 
steam  distribution  can  be  expected. 

It  has  been  suggested  by  H.  Montgomery,  superintendent  of 
motive  power  and  rolling  stock  of  the  Rutland,  that  roller  or  ball 
bearings  could  be  used  to  good  advantage  in  the  connections  in 
the  valve  gear.  The  proper  sizes  of  such  bearings  can  be  pur- 
chased and  their  advantage  in  this  connection  would  no  doubt 
be  worth  having.  So  far,  however,  no  one  has  made  such  an 
a|)plication. 

The  value  of  the  railway  supply  companies  to  the  railroads 
and  an  appreciation  of  their  work  is  given  in  this  article  in 
the  following  wor<ls :  "Credit  should  be  given  to  various  rail-' 
way  supply  companies,  locomotive  builders  and  other  auxiliary 
activities  for  developing  original  improvements  and  the  energy 
put  forth  in  co-operation  with  the  railway  companies  in  bring- 
ing locomotives  to  the  highest  state  of  efficiency.  Many  of  the 
most  important  and  valuable  appliances  which  are  now  in  uni- 
versal use  would,  beyond  doubt,  have  languished  for  man\- 
years  had  it  not  been  for  the  interest  and  energy  of  supply 
companies  in  rapidly  developing  them  to  a  state  -of  perfection. 
The  superheater,  brick  arch  and  stoker  are  prominent  examples. 
Under  the  present  organization  of  the  motive  power  departments 
on  many  railroads,  there  is  little  opportunity  for  initiative  or 
experiments,  and  the  work  of  the  locomotive  builders  and  sup- 
I'ly  companies  has  been  of  very  great  importance  and  value  in 
tlie  bringing  of  the  American  locomotive  to  its  present 
position." 


Locomotive 
Boiler 


The  attendance  and  interest  shown  in  the 
paper     presented     by     Frank     McManamy. 
chief  inspector  of  locomotive  boilers,  Inter- 
Inspectioc  state    Commerce    Commission,    at   the    De- 

cember meeting  of  the  Western  Railway  Club,  is  a  good  indi- 
cation of  the  efforts  being  made  by  the  railways  of  this  coun- 
try to  better  understand  the  requirements  of  the  federal  boiler 
inspectors,  and  to  do  their  best  to  live  up  to  these  requirements. 
It  was  suggested  by  one  speaker  that  the  federal  boiler  inspec- 
tion department  definitely  decide  on  certain  devices  that  w<iuld 
be  acceptable  to  it,  and  to  definitely  state  where  they  should  be 
located  and  the  manner  in  which  they  should  be  connected  to 
the  locomotive.  But,  as  Mr.  McManamy  said,  the  purpose  of 
tlie  law  is  not  to  standardize  locomotive  equipment  and  thus 
binder  development,  but  to  see  that,  no  matter  what  device  is 
applied  to  a  locomotive,  it  is  perfectly  safe  -and  will  not  in  any 
way  affect  the  safe  operation  of  the  locomotive.  This  attitude 
of  the  locomotive  boiler  inspection  department  is  most  admirable, 
broad  and  constructive. 

brom  the  discussion  it  is  evident  that  the  railroads  and  the 
federal  inspectors  are  getting  closer  together  than  when  the 
boiler  inspection  law  was  first  put  into  effect.  As  Mr.  McManamy 
intimated,  the  purpose  of  the  commission  is  not  to  keep  hitting 
the   railroads    over   the   head   with    a   club,    but   to   act   more   or 


less  as  a  check  on  the  boiler  work.  When  changes  may  be 
made  for  the  increased  safety  of  locomotive  boilers  it  is  the  idea 
of  the  inspectors  to  reason  out  with  the  railroad  mechanical 
officers  wherein  these  items  may  be  changed  to  insure  safety 
to  locomotive  operation. 

The  results  obtained  during  the  fiscal  year  ending  June  30, 
1913,  show  in  certain  respects  a  marked  improvement  over  the 
previous  jcar ;  less  trouble  was  experienced  and  there  see»ns  to 
be  a  closer  relation  between  the  boiler  inspectors  and  the  rail- 
roads. There  were  21.7  per  cent,  more  locomotives  inspected. 
11.8  per  cent,  more  were  found  defective,  and  38.4  per  cent, 
more  were  held  out  of  service  than  last  year. 

Mr.  McManamy  directed  attention  to  the  possibility  of  failure 
in  welds  of  superheater  tubes.  Thus  far  only  one  failure  of 
this  sort  which  has  caused  injury  has  been  reported,  and  investi- 
gation has  shown  that  this  was  due  to  the  flue  being  thinned 
by  heating  in  a  defective  furnace.  There  are  now  over  10.000 
superheater  locomotives  in  this  country,  with  a  total  of  about 
300,000  large  flues.  A  very  large  percentage  of  these  have 
been  safe-ended  one  or  more  times,  so  that  the  percentage  of 
failure  thus  far  is  extremely"  small,  almost  negligible,  in  fact. 
The  superheater  has  come  into  prominence  very  rapidly,  and  in 
the  early  stages  of  its  introduction  many  of  the  railroad  shops 
were  not  equipped  with  the  heavy  machinery  for  safe-ending  the 
superheater  flues.  \'ery  many  of  the  welded  flues  now  in  serv- 
ice were  welded  under  power  hammers  with  improvised  dies. 
or  in  flue  welding  machines  which  were  designed  and  constructed 
to  handle  very  much  smaller  tubes.  Now,  however,  the  railroads 
are  rapidly  installing  improved  and  heavier  machinery  designed 
particularly  for  handhng  the  large  flues,  and  within  the  next  few 
years  all  of  the  roads  will  probably  be  well  equipped  to  handle 
the  large  flues  with  the  best  of  equipment.  Undoubtedly,  there- 
fore, since  thf  methods  of  handling  these  flues  have 'been  im- 
proving rapidly,  there  should  be  no  great  trouble  from  this 
source  if  the  welding  is  given  proper  attention.  The  department 
of  locomotive  boiler  inspection  has  not  laid  down  any  regula- 
tions as  to  the  handling  of  these  flues,  and  will  not  unless  the 
trouble  should  increase  to  such  an  extent  as  ta  make  it  neces- 
sary for  the  department  to  interfere. 


NEW    BOOKS 


Alternating  Currents  and  Allchiating  Current  Machinery.  l'.y  D.  C.  and 
J.  P.  Jackson.  I'.ouiid  in  cloth,  illustrated,  967  pages,  Sj-i  in.  x 
8I4  in.  Published  by  the  Macmillan  Company,  66  Fifth  avenue.  New 
York.      Price   $5.50. 

Since  1896,  when  the  book  was  first  published,  the  Jacksons  on 
alternating  current  has  been  recognized  as  one  of  the  leading 
authorities  and  text  books  on  this  involved  subject.  Owing  to 
the  rapid  progress  that  has  been  made  during  the  past  ten  years 
in  th^solution  of  difficult  problems  connected  with  alternating 
current  machinery  and  the  development  of  new  phases  of  many 
of  the  older  problems,  it  has  Ijcen  necessarj-  to  rewrite  and  greatly 
extend  the  original  book.  The  new  edition  maintains  the  well- 
known  features  of  the  earlier  work  in  which  were  worked  out 
the  characteristics  of  electric  currents,  their  self-induction,  elec- 
trostatic capacity,  reactance  and  impedance,  and  the  solutions  ot 
alternating  current  flow  in  electric  circuits  in  series  and  parallel 
but  more  attention  has  been  given  to  the  transient  state  in  elec- 
tric circuits  than  was  the  case  in  the  original  edition.  A  large 
amount  of  related  matter  has  been  introduced  and  the  treatment 
of  power--*and  power  factor  has  been  given  greater  attention. 
More  space  and  more  complete  treatment  has  also  been  assigned 
to  synchronous  machines  and  synchronous  motors  and  genera- 
tors. While  this  book  is  intended  primarily  as  a  text  book  for 
colleges  and .  advanced  schools  it  is  also  of  great  value  as  a 
reference  work  for  all  engineers  who  have  to  deal  with  alternat- 
ing current. 
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COMMUNICATIONS 


WHY    DO     WE    INCLINE    SWING     LINKS? 


_  Boston,  Mass.,  November  S,  1913. 

To  THE  Editor: 

As  is  well  known,  it  is  the  custom  to  incline  swing  links  down- 
ward and  outward  when  in  their  normal  position.  The  result 
is  this:  When  a  car  approaches  a  curve,  the  outside  wheels  of 
the  leading  truck  are  raised  by  the  elevation  of  the  outer  rail, 
and  the  swing  of  the  links  increases  the  torsion  in  the  car  body, 
overloading  the  springs  on  diagonally  opposite  corners.  This 
undesirable  eflfect  raises  the  question  of  the  advantages  of  inclin- 
ing the  links. 

An  investigation  brings  out  statements  variously  worded,  but 
in  general  they  seem  to  signify  that  swing  links  are  employed 
to  cushion  the  shocks  between  the  rails  and  the  car  body  by 
allowing  the  center  of  gravity  of  the  body  to  have  a  lateral 
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Graphical  Study  of  the  Action  of  Swing   Links 

motion,  and  the  links  are  inclined  to  prevent,  or  reduce,  that 
same  lateral  motion  and  keep  the  center  of  gravity  over,  or 
nearly  over,  the  center  of  the  track.  If  the  links  are  so  arranged 
that  their  center  lines  cross  at  the  height  of  the  center  of 
gravity  of  the  body,  it  is  clear  that  the  arrangement  is  just  as 
rigid  as  any  rigid  truck  could  be.  The  ordinary  incline,  however, 
only  partially  neutralizes  the  effect  of  the  swing.  The  criterion 
of  the  effectiveness  of  the  links  is  the  relation  between  the  lateral 
displacement  of  the  center  of  gravity  of  the  body  and  the  centering 
force  produced  by  the  weight.  This  can  be  controlled  within 
practical  limits  by  the  length  of  the  links  or  by  the  use  of  sym- 
metrical three-point  suspension  hangers. 

The  accompanying  diagrams  were  made  as  a  study  of  a  special 
case.  The  large  one  shows  the  path  of  the  center  of  gravity  of 
the  car  body  as  the  links  swing,  and  the  smaller  one  shows  the 
relation  between  the  lateral  displacement  and  the  centering  force 
with  the  car  as  shown,  having  the  links  of  the  same  length  but 


parallel,  and  with  parallel  1 
the  centering  tendency  >vo 
six-inch  links,  and  the  adv 
In  this  connection  it  is  i 
the  links  are  inclined  down 
upheld  by  the  explanation  t 
swing  out  more  freely,  throw] 
and  facilitating  the  inevitab 
curves. 


(nks  six  inches  long.  It  shows  that 
Id  be  practically  the  same  with  the 
tages  of  the  inclination  disappear. 
:eresting  to  observe  that  occasionally 
ard  and  inward,  and  the  practice  is 
at  it  allows  the  center  of  gravity  to 
ling  more  weight  on  the  outer  wheels 
le  slipping  of  one  of  the  wheels  on. 

G.  E. 


STANDARD  GAGEVTRACKS  THROUGH  SHOP 
BUILDINGS 


Winnipeg,  Man.,  December  12,  191  J. 

To  THE  Editor  : 

In  the  article  on  page  648  af  the  December  number  on  "Stand- 
ard Gage  Tracks  Through  S  hop  Buildings,"  Mr.  Duffey  says  "It 
is  a  great  mistake  to  makel  no  provision  for  a  standard  gage 
track  from  end  to  end  of  tne  center  section  of  the  shop." 

This  does  not  appear  right  to  me,  as  instead  of  the  layout  of 
a  shop  being  made  with  a  view  to  obtaining  maximum  production, 
as  is  universally  recognized,  \y4  must  change  our  viewpoint  and  lay 
out  the  shop  with  a  view  tol  facilities  for  erecting  machinery.  It 
is  a  great  convenience  to  bel  able  to  unload  and  erect  machinery 
with  a  crane,  but  while  thi^  may  often  be  possible  in  machine 

so  in  blacksmith  shops  on  account 
pipes  to  be  accommodated.  Apart 
nloading  inside  the  shop,  to  place 
the  center  of  the  shop  is  to  place 
mers  are  usually  placed.  Large 
laced  other  than  along  the  center 
of  the  building  for  several  good  reasons,  one  being  that  it  allows 
a  greater  number  of  blacks:  niths  quick   access  to  the  hammer, 

of  a  large  hammer  are  much  more 
building.  In  reality  the  difference 
steam  hammer  with  and  without  a 


and  boiler  shops  it  is  seldo 
of  the  many  steam  and  smok 
from  providing  a  track  for 
this  track  from  end  to  end  i 
it   right  where  the  steam   h 
steam  hammers  are  seldom 


and  another  that  the  shocks 
equally  distributed  over  the 
in  cost  of  installing  a  large 
power  crane  on  a  shop  tracli  is  not  worth  considering.     A  few 


weeks  ago  we  had  occasion  to 
a  3,300-lb.  steam  hammer 
pair   of  shear  legs,   dismantl 
from  the  foundation  and  the 


renew  part  of  the  foundation  under 

^'e  had  no  crane,  so  we  set  up  a 

d  the   machine   and   lifted  it   back 

lifted  the  anvil  block  weighing  11 


tons,  all  in  two  days,  one  day  being  spent  in  obtaining  and  set- 
ting up  the  shear  legs  and  one  day  in  the  moving.  Taking  into 
consideration  that  a  central  track  for  a  shop  200  ft.  long  would 
cost  between  $200  and  $300  to  install,  and  the  impracticability 
in  the  case  of  the  average  shop,  I  am  certain  the  balance  would 
be  on  the  loss  instead  of  tha  profit  side.  With  a  capable  mill- 
wright there  is  very  little  time  lost  in  rigging  up  to  lift  these 
heavy  weights,  and  little  commotion  is  caused. 

E.  T.  Spidy, 

Assista  It  General  Foreman,  Canadian  Pacific. 

New  Stations  in  Germany — Within  the  last  two  years  seven 
important  new  stations,  repres(  nting  an  outlay  of  over  $30,000,000, 
have  been  opened  on  the  Badtn  Railways  system. 

Excessive  Speed  and  Accidents. — ^^High  speed  was  an  im- 
portant contributing  cause  oi  several  serious  accidents  during 
the  past  year.  On  many  roais  there  is  no  limit  to  the  speed  at 
which  passenger  trains  are  allowed  to  run.  Enginemen  are  thus 
encouraged  to  run  their  trains  at  excessive  speed  in  an  effort  to 
make  up  time  lost  on  schedules  that  are  in  many  cases  already 
sufficiently  fast  for  safety.  J  uch  high  speed  is  especially  dan- 
gerous in  times  of  fog  or  st<  rm,  when  signals  can  be  seen  but 
a  comparatively  short  distanc ;.  The  maximum  allowable  speed 
of  trains  on  all  roads  should  be  established  at  a  safe  limit,  and 
it  should  be  left  entirely  to  the  judgment  of  enginemen  to 
determine  whether  or  not  tllis  limit  is  exceeded.  There  are 
devices  readily  available  whidh  will  indicate  to  an  engineman 
the  speed  at  which  his  train  {s  running. — Interstate  Commerce 
Commission's  Annual  Report.  \ 


Starting  Power  of  4  Locomotive 

Discussion  and   Explanation  of  a  Graphical 
Investigation  of  Various  Influencing  Factors 

BY  GEO.  S.  CHILES 


I 
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One  of  the  peculiarities  of  locomotive  practice,  especially  no- 
ticeable by  those  actually  operating  engines,  is  the  apparent  vari- 
ation in  the  starting  power  of  locomotives  of  the  same  design 
and  built  from  the  same  drawings.  This  variation  may  be  en- 
countered in  an  order  of  locomotives  of  the  same  delivery;  in  a 
duplicate  order  of  locomotives  of  the  same  identical  class,  also 
in  locomotives  of  the  same  class  leaving  the  shops  after  general 
repairs.  By  some  this  is  attributed  to  imagination,  while  others 
assert  that  it  is  due  to  factors  other  than  those  inherent  in  the 
locomotive  itself.  As  a  matter  of  fact,  the  maximum  tractive 
effort  that  any  locomotive  can  exert  may  depend  on  any  one  or 
more  of  several  variables  existing  in  an  individual  locomotive. 
It  is  the  purpose  of  this  discussion  to  consider  three  of  these 
influencing  variables,  which  are  not  ordinarily  mentioned  in  ar- 
ticles dealing  with  the  design  and  operation  of  locomotives,  and 
determine  to  what  extent  they  aflfect  the  maximum  tractive  effort 
available. 

These  variables  are  as  follows :  The  vertical  offset  of  the 
cylinder  center  with  respect  to  the  driving  wheel  center ;  the 
maximum  cut-off  obtainable  in  the  cylinder,  and  the  position  of 
the  locomotive  at  starting.  -.V;  ^-:^-'' -  ■   ^  ; '': 

Inasmuch  as  the  maximum  tractive  effort  occurs  with  a  max- 
imum mean  effective  pressure  in  the  cylinders,  and,  since  the 
latter  is  the  result  of  long  cut-offs  which  are  used  only  at 
starting  or  at  very  low  speeds,  while  the  maximum  demands  on 
the  boiler  occur  at  high  or  sustained  average  speeds,  the  ques- 
tion of  boiler  capacity  is  eliminated  in  this  connection.  Fur- 
thermore, as  the  tractive  effort  depends  on  the  adhesive  weight 
of  the  locomotive,  it  will  be  assumed  that  the  ratio  of  adhesion 
is  such  that  the  maximum  tractive  effort  available  may  be 
utilized.  In  other  words,  that  the  locomotive  is  not  over-cylin- 
dcred.  In  considering  the  subject,  the  graphical  method  -  of 
solution  has  been  selected  in  preference  to  the  analytical,  in 
order  to  avoid  the  use  of  complicated  mathematical  equations. 
The  graphical  method  is  easier  to  comprehend,  and  gives  results 
sufficiently  accurate  for  the  purpose. 

THE   VERTICAL    OFFSET    OF    THE    CYLINDER    CENTER    WITH    RESPECT    TO 
THE   DRIVING   AXLE  CENTER. 

In  almost  every  instance  the  design  of  an  American  locomotive 
is  such  that  the  center  Hne  of  the  cylinders,  instead  of  passing 
through  the  center  of  the  main  axle,  is  from  one  to  four  inches 
above  it.  This  distance  is  not  a  constant  figure,  and  is  variably 
affected  by  the  following: 

First:     The  improper  camber,  or  set,  of  the  driving  springs. 

Second :  The  settling  of  the  driving  springs  in  service. 
Springs  will  show,  a  decrease  in  camber  of  from  '^  in.  to  IJ/2  in. 


Fig.  1— Graphical   Demonstration  of  Effect  of  Raising  the  Cylinder 

after  the  locomotive  has  completed  one  or  two  round  trips.  This 
IS  due  to  the  friction  between  the  plates  composing  the  spring. 
In  addition,  the  camber  of  the  spring  may  be  still  further  de- 
creased due  to  the  fact  that  each  individual  plate  may  or  may 
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not  take  a  gradual  permanent  set.  This  may  amount,  in  some 
instances,  to  from  ^  in.  to  1  in.  in  the  course  of  a  year. 

Third:  Variations  in  equalizers  and  spring  hangers  due  to 
wear  or  improper  workmanship. 

Fourth :     The  wear  of  driving  box  brasses. 

Fifth :  The  reduction  in  diameter  of  driving  axles  due  to 
wear  or  turning  down. 

Sixth:  The  rolling  of  the  locomotive.  As  this  occurs  prin- 
cipally at  high  speeds,  it  has  little  bearing  on  the  present  dis- 
cussion. 

Considering  first  the  vertical  offset  of  the  cylinder  center,  refer 
to  Fig.  1,  which  is  drawn  to  an  exaggerated  scale  for  clearness. 
OM  is  the  radius  of  the  crank-pin;  MM'  (equal  to  NN')  is  the 
length  of  the  connecting-rod,  and  3/'.V'  the  stroke  of  the  piston. 
Assuming  the  center  line  of  the  piston  rod  to  be  at  RS.  From 
O  as  a  center  with  ON',  the  length  of  the  connecting-rod,  plus 
the  radius  of  the  crank  as  a  radius,  describe  the  arc  N'S  to  in- 
tersect the  line  RS  at  the  point  S,  also  from  O  as  a  center  with 
OM'  as  a  radius  describe  the  arc  M'R  to  intersect  RS  at  R. 
Now  draw  N'S,  and  parallel  to  it  draw  M'T.  It  is  evident  that 
TS,  the  new  length  of  stroke,  is  greater  than  the  original  length 
M'N'  by  the  amount  RT.  It  may  be  of  interest  to  note  that  the 
dead  centers,  originally  at  M  and  .V,  are  now  located  at  A  and  C, 
and  are  not  on  a  straight  line  through  the  center  of  the  axle. 
Also  that  the  travel  of  the  reciprocating  parts  is  shifted  slightly 
back  toward  the  main  axle  and  that  the  angle  MOA  is  greater 
than  the  angle  NOC.  Assuming  a  16-in.  crank.  128-in.  main  rod, 
and  4-in.  rise  of  cylinder  center,  these  angles  are  found  to  be 
2  degrees  3  minutes  and  1  degree  36  minutes  respectively. 

Throughout  the  following  analysis  the  forward  dead  center 
will  be  considered  as  remaining  at  N  instead  of  at  C.  The  rea- 
son for  this  will  be  explained  in  a  subsequent  paragra/h  dealing 
with  the  variation  in  guide  bar  pressure  due  to  jiie^evation  of 
the  cylinder  center.     .:,i:,,  ''^' ,  '  f 

THE    MAXIMUM    CUT-OFF   OBTAINABLE    IN    THE   CYL1ND^:r. 

A  specific  example  of  steam  distribution  which  may  be  taken 
as  fairly  representing  American  practice  is  the  valve  event  dia- 
gram. Fig.  2.  The  data  for  this  diagram  was  taken  from  a 
heavy  Pacific  type  passenger  locomotive,  the  values  given  being 
the  average  of  the  four  readings  (head  and  crank  end  of  each 
cylinder).  This  diagram  shows  the  different  events  and  their 
relation  to  each  other  for  different  positions  of  the  reverse  lever. 
The  average  maximum  cut-off  was  83.3  per  cent,  of  the  stroke. 

The  indicator  diagrams  illustrated  were  taken  from  various 
types  of  locomotives  at  slow  speeds.  These  locomotives  were 
on  test,  and  it  is  reasonable  to  assume  that  the  steam  distribu- 
tion was  superior  to  what,  it  would  be  in  the  average  locomotive 
cylinder.  >%:  > ' 

Figs.  3  and  4  are  reproduced  from  a  paper  on  "The  Piston 
Valve  as  Applied  to  Locomotives,"  by  J.    M.   FitzGerald,   read 
before  the  January  12,  1904,  meeting  of  the  New  England  Rail- 
road Club.     Fig.  4  shows  the  action  of  the  steam  in  a  hollows 
internal   admission   piston   valve. 

The  diagrams  shown  in  Fig.  5  were  taken  from  a  locomotive 
in  freight  service,  and  serve  to  illustrate  the  variations  in  cut-oflF 
which  may  be  encountered  in  the  same  locomotive.  In  this 
instance,  the  throttle  was  open  wide  and  the  reverse  lever  was 
practically  in  full  gear  forward.  The  upper  diagrams  were  taken 
at  a  speed  of  214  miles  per  hour  (15  revolutions  per  minute), 
and  the  lower  at  a  speed  of  4  miles  per  hour  (24  revolutions  per 
minute).     These  diagrams  are  instructive  in  that  they  indicate 
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clearly  the  difference  in  cut-off  on  the  right  and  left  side  of  the 
engine. 

As  a  further  example  of  the  actual  maximum  cut-off  obtained 
in  slow  speed  service  the  diagrams  in  Fig.  6  are  taken  from  a 
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Fig.  2 — Valve  Event  Diagram  Typical  of  American  Practice 

Mallet  compound  locomotive  operating  under  conditions  similar 
to  the  above.  In  this  instance  the  throttle  was  full  open  and  the 
reverse  lever  in  full  gear  forward ;  the  speed  being  5  miles  per 
hour  (30  revolutions  per  minute). 
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Fig.    3— Card   with   Solid    In- 

ternal  Admission  Piston 

Valve 


Fig.    4 — Card    with    Hollow    In- 
ternal   Admission    Piston 
Valve 


The  indicator  diagrams  A.  B  and  C  in  Fig.  7  are  each  taken 
from  a  different  consolidation  locomotive,  the  speeds  varying 
from  2.2  miles  per  hour  (17.6  revolutions  per  minute)   for  dia- 
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Fig.   5 — Cards  Showing   Variation  of  Cut-off  on  Same   Locomotive 

gram  C  to  4  miles  per  hour  (32  revolutions  per  minute)  for 
diagram  B.  With  the  exception  of  B,  the  diagrams  were  taken 
with  full  throttle  and  reverse  lever  in  full-gear  forward.     Dia- 


gram B  was  taken  with  thd  reverse  lever  in  notch  15,  although  it 
was  possible  to  work  it  as/ far  forward  as  notch  20. 


These  cards  show  a  wid 


variation  in  the  maximum  cut-off;  in 


some  instances  quite  a  d  fference  existing  between  the  cut-off^ 
in  the  head  end  and  crankl  end  of  the  same  cylinder.  The  aver- 
age cut-off  for  the  three  diagrams  taken  from  the  consolidation 
locomotives,  Fig.  7,  varies  from  72.6  per  cent,  to  90.4  per  cent,  of 
the  stroke.  j 

Since  it  is  the  purpose  ^f  this  article  to  determine  the  effect 
of  various  cut-offs  on  the 
complete  indicator  diagram; 


H.P. 


itarting  power  of  the  locomotive,  two 
having  cut-offs  of  70  per  cent,  and  92 
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Fig.    6 — Starting    Cards   of   a    IVIallet 


per   cent,    respectively   hav( 


H.E. 


been   constructed    (Fig.  8).     These 


values  approximate  the  lin  iting  values  of  the  diagrams  repro- 
duced in  Fig.  7,  which  we  may  assume  fairly  cover  the  range 
of  cut-offs  ordinarily  obtained  in  starting  or  in  slow  speed 
service.  I 

Accordingly,  the  head  and  crank  ends  of  the  two  diagrams. 
Fig.  8,  were  constructed  (tlic  card  having  a  70  per  cent,  cut-off 
bemg  superimposed  upon  ths  card  having  a  92  per  cent,  cut-off) 
with  an  equal  maximum  steam  pressure  of  184  lbs.,  which 
amounts  to  92  per  cent,  of  a  n  assumed  boiler  pressure  of  2(X)  lbs. 
In  using  184  lbs.,  an  allow;  nee  was  made  for  machine  friction. 
In  order  to  emphasize  the    'ariation  in  the  turning  force  due  to 
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Fig.    7 — Typlcalj  Cards    for    Slow    Speed 

the  obliquity  of  the  connetting-rod,  the  humps  in  the  exhaust 
lines  were  removed  and,  is  determining  the  force  exerted  on 
the  piston  by  the  steam  in  ihe  cylinder,  no  deduction  was  made 
for  the  area  of  the  piston  rod. 

Since,  for  a  given  cut-offi  the  diagrams  are  similar  for  each 
end  of  the  cylinder,  the  area  of  the  piston  rod  being  neglected, 
any  differences  in  the  futura  analysis  which  might  result  from  a 
variation  in  the  force  exerAed  by  the  working  medium  in  the 
cylinder  are  eliminated,  and(  those  remaining  are  due  solely  to 
the  mechanical  principles  inherent  in  the  locomotive  itself.  Since 
the  area  of  the  pistorL_xaijTi  sbeen  neglected,  in  order  to  obtain 
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a  value  for  the  crank  end  of  the  cylinder,  with  which  to  com- 
pare with  a  similar  value  for  the  head  end,  assuming  the  same 
steam  pressure  in  each  instance,  a  reduction  of  3  per  cent,  in 
the  values  of  the  curves  for  the  crank  end  in  the  diagrams 
which  are  to   follow  is   necessary. 

In  the  lower  part  of /rig.  8  the  full  horizontal  line  A-A  repre- 
sents the  center  line  of^e  cylinder  when  it  intersects  the  center 
line  of  the  driving-axle,  the  dotted  line  C-C  representing  the 
cylinder  center  raised  4  in.  Starting  at  the  right  end,  the  posi- 
tion of  the  piston  has  been  layed  off  for  each  15  degrees  of 
crank  angle.  It  will  at  once  be  seen  that  the  positions  of  the 
piston  for  the  forward  and  back  stroke  will  intersect  on  the  line 
A-A,  as  for  example  when  the  crank  is  on  the  top  and  bottom 
quarters  denoted  respectively  by  90  deg.  and  270  deg.  This, 
however,  is  not  the  case  for  the  line  C-C,  the  piston  positions  for 
the  two  strokes  varying  considerably  as  indicated  by  the  hori- 
zontal difference  between  the  arcs  at  their  points  of  intersection 
with  this  line.  The  position  of  the  piston  for  the  different  crank 
angles  is  also  shown  on  the  indicator  diagrams,  the  full  lines 
toward  the  center  corresponding  to  the  points  of  intersection  of 
the  arcs  with  the  cylinder  center  line  A-A  and  the  dotted  lines 
which  are  shown  at  the  top  of  the  diagrams  corresponding  to  the  « 
points  f)f  intersection  of  the  arcs  with  the  upper  cylinder  center 
line  C-C. 

The  lower  diagram  also  shows  the  positions  of  the  piston  for 
70  per  cent,  cut-off  and  for  each  successive  increase  in  cut-off  of 
5  per  cent.      It  will  be  noted  that  the  cut-off  lines  are  in  two 
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FlQ.  8— Indicator  Cards  for  70  Per  Cent,   and  92  Per  Cent.  Cut-off 

parts,  one  full  and  one  dotted  and  that  these  two  sections  are 
not  in  line.  The  rea.son  for  this  is  because  of  the  shift  of  the 
stroke  toward  the  crank,  due  to  the  elevation  of  the  cylinder 
center  line  as  explained  in  Fig.  1,  the  resulting  slight  increase 
in  length  of  the  stroke  being  divided  up  equally  between  each 
end. 

Figure  9  outlines  the  graphical  method  used  to  determine  the 
cross-head  guide  pressure  and  the  tangential  force  acting  at  the 
crank-pin..  The  former  will  be  understood  to  be  the  pressure 
exerted  by  the  cross-head  on  the  guide  due  to  the  angularity  of 
rfie  main  rod,  and  the  latter  is  the  useful  component  of  the  force 
transmitted  through  the  main-rod  which  acts  to  rotate  the 
wheels.  It  may  be  well  to  state  that  in  the  following  graphical 
solution,  friction  was  disregarded,  it  having  been  allowed  for  in 
the  construction  of  the  ideal  indicator  diagrams.  Also  that  the 
effective  steam  effort  is  the  difference  between  the  total  forces 
acting  on  the  two  sides  of  the  piston.  In  this  instance  the  area 
of  the  piston-rod  is  neglected  and  the  effective  steam  effort  is 
obtained  by  taking  the  difference  between  the  intercepts  on  the 


pressure  Hne  on  one  diagram  and  the  exhaust  line  of  the  other 
diagram,  as  given  in  Fig.  8. 

With  the  crank-pin  at  position  A,  Fig.  9,  and  direction  of 
rotation  clockwise,  let  /',  equal  the  effective  steam  effort  trans- 
mitted through  the  piston-rod  to  the  cross-head.  Ci  equals  the 
thrust  on  the  connecting-rod.  and  (7,  equals  the  reaction  of  the 
guide  which,  if  guide  friction  is  neglected,  will  always  act  at  right 
angles  to  the  line  of  stroke.  The  mean  steam  effort  P\  is  the 
product  of  the  area  of  the  piston  by  the  effective  steam  pressure, 
as  noted  above,  taken  from  the  ideal  indicator  diagrams  at  a 
point  corresponding  to  the  point  F  of  the  cross-head  travel. 
.\ssuming  a  convenient  scale  of  force,  draw  /',  parallel  to  the 
line  of  stroke  M'N',  and  from  one  end  draw  Ci  parallel  to  the 
center  line  of  the  connecting-rod  FA  to  intersect  the  perpendic- 
ular Gi   dropped   from   the  opposite   extremity  of  Pj,  the   whole 
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Fig.  9^jraphtcal    Representation   of  the  Tangential    Wo»cm.9t  ttte 

Crank  Pin 

forming  a  closed  triangle  of  forces.  Then  measured  to  the  same 
scale  of  force,  C",  equals  the  thrust  in  the  connecting-rod  and  G, 
the  reaction  at  the  guides. 

At  the  crank-pin,  the  thrust  in  the  connecting  rod  C\  is  re- 
solved into  two  forces :  R^  radial  to  the  crank,  and  T^  tangential 
to  the  path  of  the  crank-pin.  L'sing  the  same  scale  of  forces 
and  a  similar  triangle  of  forces  with  Ci  as  the  base  line,  the 
values  Ri  and  Ti  are  found  by  the  method  just  described.  In  a 
similar  manner  the  construction  is  also  given  for  the  crank  posi- 
tions B  and  C,  the  forces  Pj  and  P,  acting  in  the  opposite  direc- 
tion due  to  the  fact  that  the  connecting-rod  is  now  under  tension, 
whereas  it  was  imdcr  compression.  At  C  the  center  line  of  the 
connecting-rod  makes  an  angle  of  90  deg.  with  the  radial  to 
the  crank  center  OC ,  and  the  tangential  force  acting  at  the 
crank-pin  is  equal  to  the  pull  in  the  main-rod,  thus  giving  the 
tangential  force  direct  without  the  aid  of  the  second  force  dia- 
gram. It  is  well  understood  that,  neglecting  the  weight  of  the 
reciprocating  parts,  the  pressure  on  the  guide  bars  is  due  solely 
to  the  angularity  of  the  main-rod  which  for  forward  rotation 
would  act  on  the  upper  guide  bar,  resulting  in  a  downward  reac- 
tion, and  for  backward  rotation  would  act  on  the  bottom  guide 
bar  and  result  in  an  upward  reaction.  In  this  case,  as  we  are 
considering  forward  rotation,  only  the  reaction  would  be  due  to 
the  upper  guide  bar  and  would  act  downward  for  all  positions 
of  the  crank-pin.  j -;•  .<:■.:   ■ 

Curves  will  now  be  constructed,  showing  how  these  forces 
vary  during  one  complete  revolution  of  the  locomotive  driving 
wheels.  Considering  first  the  forces  acting  on  the  guide  bars, 
refer  to  the  right  of  the  locomotive  and  assume  the  zero  posi- 
tion of  the  crank-pin  to  be  to  the  forward  dead  center  and  the 
center  line  of  the  cylinder  to  intersect  the  main  driving  axle  as 
shown  at  A  A,  Fig.  8.  As  the  piston  will  then  be  at  the  extreme 
forward  end  of  its  travel,  and  the  piston-rod  ^nd  connecting-rod 
in  line,  it  is  evident  that  there  could  be  neither  any  tendency  to 
rotate  the  driving  wheels  nor  any  vertical  pressure  on  the  guides 
(neglecting  the  weight  of  the  parts),  even  with  a  great  excess 
of  pressure  on  one  side  of  the  piston.  Furthermore,  at  starting 
and  at  very  slow  speeds,  the  energy  which  has  to  do  with  the 
acceleration  and  retardation  of  the  reciprocating  parts  and  any 
change   in   energy  due  to  variations  in   speed  of  rotating  parts 
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will  not  be  appreciable  and  for  the  purpose  of  this  discussion 
may  be  omitted.  Referring  to  Fig.  10,  curve  A-A  gives  the 
values  for  the  cross-head  guide  bar  pressure  throughout  one  for- 
ward revolution  of  the  drivers  for  the  case  in  which  the  center 
line  of  the  cylinder  intersects  the  center  of  the  rfiain  driving- 
axle;  curve  CC  for  the  case  in  which  the  center  line  of  stroke  is 
above  the  a.xle  center.  The  points  in  each  case  are  plotted  for 
every  15  deg.  of  crank-pin  rotation  as  previously  used  in  the 
description  of  Fig.  8.  The  engine  is  assumed  to  be  running 
ahead,  and  the  crank-pin,  which  is  at  the  forward  dead  center, 
is  at  the  zero  degree  of  revolution.  Considering  the  curve  A-A, 
as  the  crank-pin  moves  downward  the  pressure  on  the  upper 
guide  bar  gradually  increases  and  reaches  a  maximum  value  when 
the  center  line-  of  the  connecting-rod  and  the  radial  line  through 
the  crank-pin  form  an  angle  of  90  deg.  which  occurs,  in  this  in- 
stance, slightly  before  the  crank-pin  reaches  the  bottom  quarter. 
This  assumes  that  the  steam  pressure  remains  constant  near 
the  center  of  the  stroke  which  should  be  true  with  long  cut-offs. 
After  reaching  a  maximum,  the  pressure  gradually  decreases  and 
again  becomes  zero  at  180  deg.  This  cycle  is  repeated  in  the 
forward   stroke. 

It  will  at  once  be  seen  that  the  two  portions  of  curve  A-A 
are  very  similar,  having  practically  the  same  maximum  value  of 
about  9.600  lbs.  However,  with  the  curve  C-C  such  is  not  the 
case,  the  initial  guide  bar  pressure  instead  of  being  zero  amounts 
<o  some  2.000  lbs.  The  maximum  pressure  occurs  a  little  earlier, 
.and  varies  greatly  in  value,  being  in  the  one  case  12,000  lbs.,  and 
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Fig.   10 — Pressure  on  the  Guides   During  One   Revolution 

7,300  lbs.  in  the  other.  Also  the  crank-pin  instead  of  being  at 
the  back  dead  center  when  the  guide  bar  pressure  is  zero,  has 
moved  up  to  195  deg.  In  other  words,  the  piston  has  started 
upon  its  return  stroke,  and  when  it  has  arrived  within  15  deg. 
of  the  forward  dead  center  the  guide  bar  pressure  again  be- 
comes zero  and  then  increases  to  its  approximate  value  of  2,000 
lbs.  at  the  end  of  the  stroke.  From  this,  it  will  be  seen  that,  con- 
sidering one  side  of  the  locomoti^e^nly,  the  effect  resulting 
from  the  elevation  of  the  cylinder  center  above  the  axle  center 
is  to  cause  the  cross-head  guide  bar  pressure  instead  of  being 
similar  and  equal  for  the  two  strokes,  to  vary  considerably  in 
duration  and  amount,  increasing  some  25  per  cent,  on  the  inward 
Stroke  and  decreasing  by  that  amount  on  the  outward  stroke. 

Referring  now  to  the  left  side  of  the  locomotive:  The  curves 
which  would  be  identical  are  shown  only  where  they  cross  the 
curves  for  the  right  side — this  being  done  to  avoid  confusion — 
the  broken  lines  corresponding  to  the  curve  A-A  and  the  full 
lines  to  the  curve  C-C.  To  distinguish  them,  the  letters  L  and  R 
are  inserted.  The  greatest  upward  pressure  exerted  on  the  right 
and  left  guides  for  the  curve  A-A  is  very  uniform  for  the  four 
quadrants  varying  between  13.200  lbs.  at  135  deg.  and  13,800  lbs. 
at  315  deg.  For  the  curve  C-C,  however,  the  variation  is  consid- 
erably greater  in  the  different  quadrants,  reaching  a  maximum  of 
18,200  lbs.  at  135  deg.  This  amounts  to  an  increase  in  upward 
pressure  on  the  guides  of  4,400  lbs.,  or  about  32  per  cent,  due  to 
the  elevation  of  the  center  line  of  the  cylinder  a  distance  of  4  in. 
above  the  center  line  of  the  main  driving  axle. 


To  summarize  briefly 
the  cylinder  above  the  axk 
bar  pressure  during  the  in 
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^he  effect  of  raising  the  center  line  of 
center  is  to  vary  the  cross-head  guide 
ilvard  and  outward  strokes  and  also  to 
disturb  the  steam  distribution.  Raising  the  center  line  of  the 
stroke  diminishes  the  obi  quity  of  the  connecting-rod  for  the 
forward  stroke,  resulting  i  i  a  decreased  guide  bar  reaction,  and 
increases  the  obliquity  of  the  connecting-rod  for  the  return 
stroke  with  a  corresponding  increase  in  guide-bar  reaction.  With 
respect  to  the  effect  of  thi  raised  cylinder  center  on  the  steam 
distribution,  it  alters  the  Angularity  of  the  main-rod  which  in 
turn  influences  the  valve  g^ar  and  also  the  turning  effort  on  the 
crank  pin.  The  higher  thej  cylinder  center  above  the  axle  center 
and  the  shorter  the  main-rod,  the  greater  the  variation  in  the 
steam  distribution  on  the  nront  and  back  side  of  the  piston  and 
the  more  difficult  it  becomes  to  design  a  valve  gear  that  will 
give  equal  cut-offs,  equal  releases,  and  equal  port-openings  with- 
out sacrificing  any  portion  of  the  other  valve  events.  Eliminat- 
ing the  fact  that  a  locomot  ve  settles  in  service,  and  considering 


)nly  the   features   included 


(other  things  being  equal) 
the  more  even  will  be  the 


within  the   scope  of  this   article,  the 


best  location  of  the  cylinder  center  would  be  on  a  line  inter- 
secting the  axle  center,     i  .s  to  the  main-rod,   the  longer   it  is 

,  the  less  will  be  its  angularity  and 
turning  effort  on  the  crank-pin  and 
the  better  the  steam  distribution. 

Considering  next  the  tanj  ;ential  forces  acting  on  the  crank-pin 
and  referring  to  curve  Fig.  11,  the  curve  marked  RR  Is  seen  to 
be  similar  to  the  one  alreac  y  developed  and  described  in  Fig.  10. 
The  curves  of  Fig.  11  ref^r  solely  to  the  A  A  construction  of 
Fig.  8,  this  construction  being  the  one  in  which  the  center  line 
of  the  cylinder  intersects  t  le  center  of  the  axle. 

It  will  be  noted  that  in  Fig.  10  this  curve  has  for  its  ordinates 
the  values  of  the  guide  b;  r  pressure  in  thousands  of  pounds, 
while  in  Fig.  11  the  ordinjtes  represent  the  tangential  force  at 
the  crank-pin  in  thousands  of  pounds.  At  the  right  is  a  set  of 
ordinates  (approximately  correct)  having  the  values  of  the 
tractive  effort  in  pounds;  rrore  will  be  said  concerning  this  fur- 
ther on.  The  abscissas  rej  resent  the  degrees  of  revolution  of 
the  crank-pin  or  what  is  llie  same  thing,  the  distance  passed 
over  during  one  complete  revolution  of  the  driving  wheel,  or  feet 
of  travel  on  the  rail.  Beloiv  the  curve  is  a  series  of  diagrams 
'showing  the  positions  of  th  ;  pght  and  left  crank-pin  for  every 
45  deg.  of  revolution ;  these  lines  connect  into  the  abscissa  line 
at  their  proper  location.        i 

Starting  with  the  right  cijank-pin  on  the  forward  dead  center, 
as  shown  in  the  diagram  a\  the  lower  left-hand  corner,  it  will 
be  evident  that  the  turning  ?ft'ort  on  "the  crank-pin  will  be  zero. 
When  the  pin  has  turned  through  an  angle  of  IS  deg.,  the  turn- 
ing effort  will  have  reached  a  value  of  21,000  lbs.,  as  is  indicated 
by  the  small  circle  on  the  ci  irve.  This  value  was  determined  as 
explained  in  Fig.  9.  Simil;  rly  for  30  deg.,  the  turning  effort 
has  reached  a  value  of  41, 503  lbs.  at  90  deg.,  at  which  point  the 


pin  is  on  the  lower  quarter, 
maximum  value,  and  at  180 


the  turning  moment  is  very  near  its 
deg.  it  has  again  become  zero,  due 
to  the  fact  the  pin  has  readhed  the  back  dead  center.  For  the 
remaining  180  deg.,  the  curve  is  constructed  in  a  similar  manner. 
From  about  110  deg.  to  180  deg.  and  from  about  296  deg.  to  360 
deg.  there  are  two  branches  t3  the  curve  R.  The  upper  branch  is 
for  the  92  per  cent,  cut-off  and  the  lower  for  the  70  per  cent. 
cut-off,  the  piston  being  driv<  n  by  the  same  initial  steam  pressure 
in  each  case  as  shown  by  th<  diagrams  in  Fig.  8.  It  will  be  evi- 
dent that  with  the  longer  cik-off  the  mean  effective  pressure  in' 
the  cylinder  will  be  greater,  resulting  in  a  greater  mean  tangential 
pressure  on  the  crank-pin.  This,  however,  will  not  effect  the 
values  in  the  curve  until  aftjer  cut-off  for  the  70  per  cent,  dia- 


gram, since  until  this  point 

piston  is  the  same  as  shown 

The  curve  marked  L  for 


Tias  been  reached  the  force  on  the 
by  the  diagrams  in  Fig.  8. 
the  left  cylinder  is  developed  in  a 
similar  manner,  but  with  one  difference.  Since  the  left  main-pin 
follows  90  deg.  behind  the  ri^ht  pin,  the  two  curves  will  vary  in 
phase  by  the  same  amount;  that  is,  with  the  right  pin  at  its 
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forward  dead  center,  resulting  in  a  zero  tangential  effort,  the  left 
pin  will  be  on  its  top  quarter  and  exerting  approximately  its 
maximum  tangential  effort.  ;  ^  ■.:■.:' 

The  effort  curves  for  the  right  (R)  and  left "  (t)  cylinders 
having  been  constructed,  it  is  now  possible,  by  superimposing  one 
on  the  other,  to  construct  a  combined  curve  showing  the  total 
tangential  effort  at  any  point  during  one  revolution  of  the  driving 
wheels.  This  curve  is  accordingly  plotted  in  the  upper  part  of 
the  diagram,  and,  as  is  the  case  with  the  lower  curves,  has  two 
branches— one  for  the  92  per  cent,  cut-off.  and  the  other  for  the 
70  per  cent,  cut-off. 

Referring  again  to  the  indicator  diagrams.  Fig.  8,  it  will  be 
remembered  that  the  maximum  steam  pressure  was  taken  as  184 
lbs.,  this  being  92  per  cent,  of  an  assumed  boiler  pressure  of  200 
lbs.  At  70  per  cent,  cut-off  the  mean  effective  pressure  taken 
from  the  diagram  will  be  163.5  lbs.,  which,  substituted  in  the 


tractive  effort,  inasmuch  as  the  values  were  figured  from  the 
mean  effective  pressure  in  the  cylinders.  It  is  well  to  note  that 
the  common  fallacy  exists  in  speaking  of  the  maximum  tractive 
effort  when  in  reality  this  tractive  effort  is  merely  the  average 
for  a  complete  revolution.  Referring  to  the  92  per  cent,  cut-oft' 
branch  of  the  combined  curve,  Fig.  11,  the  maximum  tractive 
effort  for  the  quadrant  A  amounts  to  58.800  lbs.,  while  the  aver- 
age tractive  effort  determined  from  the  formula  for  a  92  per  cent, 
cut-off  is  48,100  lbs.  The  difference  between  these  values  is 
10,700  lbs.,  or  approximately  22  per  cent.  For  the  same  quadrant 
the  minimum  tractive  effort  is  38.200  lbs.,  or  about  10.000  lbs. 
less  than  the  average,  and  the  difference  between  the  maximum 
and  minimum  values  for  this  quadrant  is  about  20.000  lbs.  It 
will  be  noted  that  the  points  of  maximum  tractive  effort  for  each 
quadrant  occur  with  the  pins  on  the  eights  and  that  the  greatest 
value  occurs  with  the  pins  on  the   forward  eights,   while  with 


Fig.  11 — Curves  Giving  the  Tangential   Force  at  the  Crank  Pin  for  th«  FuU  Revolution 


# 


Standard  tractive  effort  formula,  gives  a  tractive  effort  of  43,950 
lbs.  Similarly  a  92  per  cent,  cut-off  results  in  a  mean  effective 
pressure  of  179  lbs.  and  a  tractive  effort  of  48,000  lbs.  While  by 
the  customary  method  of  assuming  the  mean  effective  pressure  as 
85  per  cent,  of  the  boiler  pressure,  the  tractive  effort  amounts  to 
45,700  lbs.  It  will  be  noticed  that  this  latter  value  is  very  nearly 
the  mean  of  the  other  two.  indicating  that  while  the  other  two 
values  were  arbitrarily  assumed  they  allow  practically  the  same 
amount  as  the  standard  formula  for  friction,  etc. 

The  difference  between  the  tractive  effort  of  43,950  lbs.  for 
the  70  per  cent,  cut-off  and  48,100  lbs.  for  the  92  per  cent,  cut-off 
amounts  to  4,150  lbs.,  or  9]^  per  cent.,  an  increase  in  the  average 


the  pins  on  either  the  upper  or  lower  eights  the  values  are  the 
same.  The  minimum  values  occur  with  the  pins  on  the  quarters 
and  centers  and  in  all  cases  are  the  same. 

In  addition  to  the  variation  in  the  values  of  the  maximum 
tractive  efforts,  the  curves  also  indicate  that  there  is  some  vari- 
ation in  the  work  performed  in  each  quadrant.  Since,  like  an 
indicator  card,  this  diagram  is  plotted  with  the  ordinates  ex- 
pressed in  terms  of  force  and  its  abscissae  as  distances,  its  area 
represents  work  done  and  to  obtain  a  measure  of  the  work  per- 
formed in  each  quadrant,  it  is  simply  necessary  to  integrate  the 
area  under  each  section  of  the  curve  and  express  it  as  a  percent- 
age of  the  whole.    This  was  done  and  the  following  values  found 
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for  this  diagram,  which  is  constructed  with  the  right  main-pin 

starting  from  the  zero  position. 

First  quadrant  (A) ^'.26^5  per  cent. 

Second   quadrant  ( B) .  . . .',25  per  cent. 

Third  quadrant  (C) ; 23yj  per  cent. 

Fourth  quadrant  (O^., 25  per  cent. 

From  this  it  will  be  apparent  that,  not  only  is  the  maximum 
tractive  effort  greatest,  but  also  the  highest  percentage  of  the 
work  is  done  in  the  first  quadrant ;  also  that  the  amount  of  work 
done  in  the  second  and  fourth  quadrants  is  the  same,  as  near 
as  can  be  determined. 

The  discussion  relative  to  the  diagrams  in  Fig.  11  has  to  do 
only  with  the  case  in  which  the  center  line  of  the  cylinder  inter- 
sected the  center  line  of  the  axle. 

Taking  up  the  case  in  which  the  cylinder  center  is  above  the 
axle  center  4  inches  and  referring  to  Fig.  12,  the  full  line  will  at 
once  be  recognized  as  the  upper  line  in  quadrant  A  of  Fig.  11. 
This  quadrant  only  will  be  considered,  since  the  results  obtained 
in  it  will  indicate  what  is  to  be  expected  in  the  other  three.  The 
dotted  line  shows  that  the  raising  of  the  cylinder  center  shifts 
the  curve  slightly  in  a  horizontal  direction  but  has  not  the  prac- 
tical effect  on  the  values  of  the  turning  force  at  the  crank-pin 
and  the  work  done  in  the  quadrant,  that  it  did  have  on  the  guide 
bar  pressure  as  explained  in  connection  with  Fig.  10. 

Having  analyzed  the  diagrams  in  Figs.  11  and  12,  with  repect 
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Fig.    12 — Effect  of   Raising  the  Cyiinder  Center   Line 

to  the  variations  in  tractive  effort  and  work  done  in  the  various 
quadrants  throughout  one  revolution  of  the  driving  wheels  at 
very  slow  speeds,  and  found  that  the  average  tractive  effort  for 
a  92  per  cent,  cut-off  is  about  95S  per  cent,  greater  than  that  for 
a  70  per  cent,  cut-off,  and  that  the  raising  of  the  cylinder  center 
above  the  axle  center  has  had  but  little  effect  on  either  the  trac- 
tive effort  or  the  work  done,  I  will  now  consider  to  what  extent 
the  cut-off  will  influence  the  tractive  effort  the  locomotive  is 
capable  of  exerting  at  starting. 

THE   POSITION   OF   THE    LOCOMOTIVE   AT    STARTING. 

It  will  be  readily  perceived  that  when  starting  the  valves  may 
be  so  located  that  steam  will  be  admitted  to  but  one  cylinder 
and  that  this  condition  will  continue  to  exist  until  either  the 
engine  has  been  reversed  or  until  part  of  a  revolution  of  the 
drivers  at  least  has  been  completed.  This,  in  the  estimation  of 
the  writer,  is  one  of  the  features  of  locomotive  design  hitherto 
but  little  considered,  but  of  great  importance  in  meeting  the 
present  demands  of  heavy  passenger  service,  and,  in  this  con- 
nection, it  is  apparent  tliat  the  three  or  four  cylinder  cranked- 
axle  engine  having  cranks  set  at  90  deg.  or  120  deg.  may  be  so 
designed  as  to  exert  a  greater  starting  effort  than  the  ordinary 
two  cylinder  simple  locomotive  of  equal  adhesive  weight.  This 
will  be  better  understood  by  referring  to  the  diagram  Fig.  11, 
starting  with  the  zero  point  of  the  right  cylinder  curve  in  the 


lower  left-hand  corner.  Stjeam  will  be  admitted  until  the  point 
of  cut-off  has  been  reached,  wliich  event  in  the  case  of  the  70 
per  cent,  cut-off  takes  place  at  about  110  deg.  of  revolution,  and 
which  will  be  recognized  aslthe  intersection  of  the  two  branches 
of  the  curve  R  just  above  t^e  end  of  the  blank  space  F.  During 
this  period,  steam  will  also  be  admitted  to  the  left  cylinder  until 
cut-off  occurs,  represented  \y  the  length  of  the  blank  space  E, 
and  also  from  the  period  of  admission  in  the  left  cylinder  until 
cut-off  occurs  in  the  right  fcylinder  as  indicated  by  the  end  of 
blank  space  /'".  The  spaces  G  and  //  are  similar  for  the  other 
half  of  the  revolution.  The  spaces  E,  E ,  G  and  H  represent  the 
period  in  one  revolution  dur  ng  which  steam  is  being  admitted  to 
both  cylinders.  The  ratio  of  the  total  length  of  these  spaces  to 
the  total  length  of  the  diagi  am  indicates  the  percentage  of  time 
during  one  revolution  that  joth  cylinders  will  be  taking  steam, 
which  in  this  instance  is  a  )out  25  per  cent.  Inasmuch  as  we 
have  considered  a  complete\  revolution,  starting  with  the  right 
main-pin  on  the  forward  dead  center  and  continuing  in  a  clock- 
wise direction  until  that  poir  t  has  again  been  reached,  it  is  evi- 
dent that  we  have  included  every  possible  starting  position  of 
the  locomotive.  The  practi  :al  Jesson  to  be  learned  from  ^the 
above  lies  in  the  fact  that  wi  ;h  a  70  per  cent,  cut-off  the  chances 
are  one  in  four  that  both  cylinders  will  be  working  steam  at 
starting.  This  condition  is  improved  somewhat  by  increasing 
the  cut-off  to  75  per  cent.,  ard  still  more  so  by  an  increase  to  80 
per  cent.,  and  practically  oveicome  by  an  increase  to  95  per  cent., 
in  w-hich  latter  case  the  chanres  of  working  steam  in  both  cylin- 
ders at  starting  are  as  11  to  15. 

This  feature,  while  it  is  )f  importance  in  its  effect  on  the 
starting  power  of  a  locomot  ve  at  rest,  is  of  little  consequence 
once  it  is  in  motion,  since  wth  the 'long  cut-offs  the  steam  con- 
fined in  the  cylinders  after  ( ut-off,  due  to  the  short  period  of 
expansion,  does  not  undergo  ;  ny  serious  drop  in  pressure. 

As  a  practical  application  o "  this,  we  will  examine  to  what  de- 
gree the  starting  power  of  tie  locomotive  under  consideration 
will  be  affected  in  case  but  ore  cylinder  is  available  for  starting, 
which  might  easily  be  the  casj  had  one  valve  passed  the  cut-off 
position.  This  is  aptly  illustri  ted  by  the  tractive  value  of  11,400 
lbs.,  which  is  the  maximum  tliat  the  locomotive  can  exert  when 
cutting  off  at  70  per  cent,  shorlly  after  the  beginning  of  the  third 
quadrant,  even  though  the  loaomotive  is  rated  as  being  capable 
of  exerting  a  tractive  effort  ol  45,700  lbs.  This  results  from  the 
fact  that  at  this  particular  instant  the  valve  is  so  located  that 
the  left  cylinder  is  closed  to  steam  and  the  right  cylinder  only 
is  serviceable.  Had  the  enginJB  been  cutting  off  at  75  per  cent., 
this  value  would  have  been  14,<  00  lbs. ;  at  80  per  cent..  18,000  lbs. ; 

»  per  cent.,  26,400  lbs.,  and  at  95 
hich  values  can  be  read  directly 
a  scale  of  tractive  efforts  at  the 


at  85  per  cent..  22.900  lbs. ;  at 
per  cent.,  31,500  lbs.,  all  of  m 
from  the  curves  by  means  of 
riglu  of  the  diagram. 

.\s  an  example  of  how  "takii 
overcomes  this   difficulty,   it   is 
should  we  change  the  positio 
engine,  so  that  both  cylinders 
live  effort  would  then  be  the 


g  the  slack,"  as  we  ordinarily  say, 
apparent  when  we  consider  that 
of  the  valves  by  reversing  the 
vould  b"e  open  to  steam,  the  trac- 
sum  of  both  the  right  and  left 
curves  and  would  be  increased  from  11,400  lbs.  to  45,720  lbs. 
This  explains  whj%  in  many  infetances,  locomotive  engineers  find 
it  necessary  to  reverse  the  Ucomotive  "take  the  slack"  even 
when  starting  light  trains  with  heavy  locomotives  and  also  why 
it  is  impossible  in  many  instaices  to  move  a  light  locomotive 
until  it  has  attained  a  consideiable  boiler  pressure. 

This  condition  can  be  remedisd  to  a  certain  extent  by  exercis- 
ing care  in  the  design  of  the  vilve-gear  and  by  proper  attention 
at  the  shops  and  terminals.  But  by  far  the  best  remedy  for  this 
condition  lies  in  the  substitutio  i  of  three  or  more  cylinders. 


Injuries  to  Railway  EmpLovees. — During  the  fiscal  year 
ended  June  30,  1913.  195  empfcyees  were  killed  and  3.361  em- 
ployees were  injured  while  coupling  and  uncoupling  cars. 


College  Men  and  the  Railroads 

Interesting  Views  and   Experiences  Contained 
In    Further    Communications   on    This    Subject 


A  number  of  letters  on  the  subject  of  College  Men  and  the 
Railroads  were  published  in  the  Railway  Age  Gazette,  Mechan- 
ical Edition,  in  the  November  and  December,  1913.  issues. 
These  were  written  in  reply  to  a  communication  on  this  subject 
which  was  published  on  page  523  of  the  October  issue.  Several 
others  of  the  more  important  contributions  that  have  been  re- 
ceived follow : 

FROM  .\  COLI.EGK  OR. \ I) r  ATE  WITH  CONSIDERABLE  R.MLW  AY  EXPERIENCE 
WHO  HAS   FOUX»  IT  ADVISABLE  TO  ENTER  THE  SUPPLY  BUSINESS 

I  heartily  agree  with  the  substance  of  the  letter  appearing  in 
your  October  issue  entitled.  "Why  Don't  Railroads  Hold  the 
College  Men."  and  being  intimately  acquainted  with  one  of  the 
90  per  cent,  who  have  left  the  railroad  service  for  reasons  differ- 
ing in  part  from  those  set  forth  therein,  perhaps  the  following 
will  also  be  of  interest. 

Both  in  college  and  during  vacations  I  made  an  effort  to  secure 
a  general  engineering  education,  as  basic  and  broad  as  possible. 
On  leaving  college,  a  position  of  machinist  helper  was  obtained 
in  a  western  railroad  shop,  and  in  order  of  sequence,  advance- 
ment to  clerk,  draftsman,  construction  boss,  chief  draftsman,  and 
before  the  termination  of  three  years  the  hoped  for  goal  of 
supervising  all  technical  work  in  the  mechanical  department  was 
reached. 

The  scope  of  the  work  was  large;  the  experience  splendid.  I 
have  never  regretted  the  years  so  spent.  The  discipline  received 
and  the  knowledge  gained  of  the  operation  of  a  large  transporta- 
tion system  were  alon^  invaluable.  The  wealth  of  information 
required  of  those  holding  responsible  mechanical  positions,  the 
administrative  ability  expected  and  the  untiring  efforts  exacted 
were  eye-openers — not  at  first  fully  comprehensible  to  one  who 
had  heretofore  been  a  student  of  other  forms  of  industrial 
activity,  but — 

What  ridiculous  appropriations!  What  miserable  salaries! 
Department  efficiency  was  hampered  in  every  branch.  Important 
work  in  view  accumulated  to  astounding  proportions,  and  even 
that  part  labeled  "rush"  became  cob-webbed  with  age.  Good 
assistants  were  almost  impossible  to  obtain  at  the  prices  offered, 
and  only  that  portion  who  were  fascinated  by  the  ever  moving 
wheels  and  life-like- energy  of  transportation,  or  were  tied  by 
wives  and  families,  remained. 

So  after  examining  with  a  microscope  my  monthly  stipend, 
and  carefully  weighing  all  chances  for  better  or  worse  I  made 
a  change. 

Perhaps  I  should  have  been  content  to  linger  imtil  my  su- 
periors experienced  a  change  of  view  on  the  importance  of  the 
work  done  by  the  mechanical  staff,  or  perhaps,  more  likely  still, 
until  the  road  attained  that  state  of  perfection,  which  appears  so 
simple  in  legislative  circles,  when  the  lucre  will  flow  from  present 
rates  like  water.  But  there  was  another  reason— the  chief  clerk 
to  the  superintendent— one  of  those  mysterious  and  most  wonder- 
ful creatures  who  dispose  of  50  per  cent,  of  the  departmental 
work  (whether  they  understand  it  or  not)  and  assume  400  per 
cent,  of  the  authority.  For  further  information.  I  would  refer 
to  articles  on  the  Hine  system  of  organization  wlierein  "chief 
clerk  rule"  is  one  of  the  evils  abolished. 

In  my  opinion  these  constitute  sufficient  grounds  for  terminat- 
ing one's  connection  anywhere.  But  before  closing  I  cannot 
refrain  frltet  criticizing  your  editorial  relating  to  this  subject 
and  from  offering  a  smile  on  the  altar  of  the  goddess  of  high 
salaries  who  is  ever  watchful  over  good  mechanical  men  between 


the  ages  of  thirty  and  thirty-five  who  have  been  faithful  to  our 
railroads.  It  would  indeed  be  instructive  if  a  summary  of  such 
mortals  was  available  with  properly  compiled  data  showing  length 
of  service,  present  positions,  remunerations,  etc.  It  would  give 
a  good  idea  of  the  opportunities  in  this  large  and  important  field 
of  endeavor.  I  fear  that  many  of  those  who  have  been  there  and 
still  have  vivid  dreams  of  cinders,  grease,  leaky  flues,  broken 
staybolts,  engines  in  turntable  pits  and  cars  down  embankments, 
are  sadly  in  need  of  enlightenment. 

FRO.M   A  <»N'$U]tTlXG  EifCtNEER,   C.  J.    MORRISON 

Referring  to  the  communication  in  the  October  issue  entitled 
"Why  Don't  Railroads  Hold  the  College  Man?"  I  believe  the 
trouble  is  largely  with  the  railroad  organization.  While  there 
may  be  a  great  difference  in  the  training  which  a  college  man 
receives  in  the  shops  on  the  various  railroads,  it  is  very  noticeable 
that  many  of  the  men  wTio  have  completed  this  preliminary  course 
leave  the  railroads.  This  is  largely  for  the  reason  that  there  is- 
so  little  chance  of  advancement  in  the  mechanical  department. 
The  railroads  are  so  organized  that  a  man  very  seldom  rises 
from  the  mechanical  department  to  the  highest  executive  posi- 
tions. This  limitation  means  that  a  man  must  limit  his  ambition 
to  the  position  of  superintendent  of  motive  power.  This,  on  most 
railroads,  is  a  comparatively  poorly  paid  position  which  involves 
great  responsibility  and  considerable  hardship.  Men  in  com- 
paratively unimportant  positions  in  commercial  life  receive  higher 
salaries  than  many  of  the  superintendents  of  motive  power  and 
have -much  easier  working  and  living  conditions. 

To  illustrate  the  situation,  consider  a  few  men  who  completed 
their  preliminary  course  with  the  railroads  and  see  what  became 
of  them.  A]iroi  them  graduated  from  well  known  universities 
at  about  the  same  time  quite  a  number  of  years  ago. 

Two  brothers  graduated,  three  years  apart,  and  both  entered 
the  service  of  the  same  railroad  as  special  apprentices.  The  elder 
completed  his  course,  held  several  minor  positions  and  is  today 
master  mechanic  at  a  small,  unimportant  point  where  living  is 
a  hardship.  The  younger  brother,  upon  completion  of  his  ap- 
prenticeship, was  placed  in  the  shop  at  a  rate  of  pay  a  little  lower 
than  that  of  the  ordinary  machinist.  He  remonstrated  and  was 
told  that  he  was  not  worth  full  pay  as  considerable  of  his  time 
during  apprenticeship  had  been  spent  on  tests,  inspection  of 
material,  etc.,  and  therefore  he  was  not  a  full-fledged  machinist. 
He  immediately  quit,  entered  commercial  lite  and  is  today 
earning  more  than  twice  as  much  as  his  elder  brother.  It  is 
interesting  in  this  connection  to  note  that  practically  everyone 
considered  the  elder  a  more  capable  man. 

A  third  man  who  was  an  apprentice  on  this  .same  railroad,  at 
about  the  same  time,  finally  rose  to  master  mechanic  and  is  now 
superintendent  of  motive  power  of  a  small  unimportant  road 
where  he  has  long  hours,  a  great  deal  of  responsibility  and  a 
ver}-  meager  salary.     .:•:-'>..■ 

Still  another  man  on  the  same  road,  at  about  the  same  time, 
finished  his  course  and  rose  to  position  of  assistant  superin- 
tendent of  motive  power  on  another  and  larger  road.  From  a 
railroad  standpoint  this  was  a  splendid  position,  but  as  his 
ambition  was  not  satisfied  he  left  the  road,  entered  a  railway 
supply  manufacturing  business  and  is  today  president  of  his 
company. 

A  fifth  college  graduate  on  the  same  road  finished  his  appren- 
ticeship, and  then  went  to  another  road  where  he  is  now  engineer 
of  tests  at  a  salary  of  $225  a  month. 

As  a  final  illustration  consider  another  engineer  who   fought 
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the  liattle  all  the  way  thri)Ugh,  going  by  successive  steps  through 
his  apitrenticeship  through  the  positions  of  foreman,  general 
foreman,  superintendent  of  shops,  until  he  reached  the  highest 
position  which  he  could  hope  for  in  the  mechanical  department 
for  many  years.  About  this  time  a  reorganization  was  made  and 
an  entirely  new  grand  division  was  created.  This  division  was 
placed  in  charge  of  a  vice-president  of  the  road  who  was  to  have 
two  assistants.  This  vice-president  was  a  friend  of  the  engineer 
in  question,  and  he  was  urged  to  appoint  tliis  man  as  one  of  his 
assistants.  He  was  shown  quite  conclusively  the  advantages  of 
having,  as  an  assistant,  a  man  thoroughly  acquainted  with  all 
motive  power  problems,  but  he  was  afraid  to  break  over  the 
railroad  precedent  and  appointed  both  of  his  assi>tants  from  the 
operating  department.  As  this  college  graduate  could  not  break 
through  the  railroad  organization  with  the  comliined  efforts  of 
friendship  and  ability,  and  rise  beyond  the  conl'ines  of  the  me- 
trhanical  department,  he  left  railroading  and  entered  commercial 
life.  Much  to  his  surprise  he  was  able  to  doulile  his  salary  altnost 
immediately,  and  to  triple  it  inside  of  the  year.  Today  he  has 
ceased  to  work  for  a  salary  and  is  conducting/Kijfe  own  business. 

It  would  thus  seem  little  wonder  that  college  u;raduates  should 
leave  the  railroads.  In  fact  it  is  surprising  tharany  should  re- 
main, when  all  who  are  capable  can  do  much  better  outside.  The 
railroads  will  not  be  al)le  to  hold  these  men  until  they  break 
<lown  the  l)arriers  and  make  it  possible  for  men  to  rise  from  the 
mechanical  department  to  the  highest  positions  on  the  railroads. 
There  are  other  disadvantages  of  the  present  railroad  organiza- 
tion which  I  will  not  take  the  space  to  mention  now. 

KkO.M     DK.XTKR    .<.    KI.MB.M-L.    PROFESSOR    OK    .M.\CHINE    DESIGN'    .\T    SIBLEV 

COLLEGE.     CORNELL     UNIVERSITY.     WHO     H.\S     FOLLOWED     THE 

CAREERS  OF   M.\NV  COLLEGE   MEN 

The  letter  by  I.  I.  W.  and  the  editorial  comments  in  the  Oc- 
tober issue  interested  me  greatly  because,  taken  together,  they 
pre.sent  the  most  difficult  phase  of  vocational  education.  It  is 
now  very  generally  recognized  that  a  certain  part  of  vocational 
training  can  best  be  given  in  organized  schools  apart  from  in- 
dustry, while  it  is  also  recognized  that  such  schools  have  defi- 
nite limitations  so  that  their  wi>rk  must  be  supplemented  after 
the  boy  or  girl  has  entered  industry,  if  the  best  results  are  to 
be  fibtained.  Just  where  the  dividing  line  between  school  and 
shop  shall  be  drawn  is  at  present  not  clear,  though  a  solution 
in  the  near  future  seems  probable. 

It  is  now  almost .  universally  admitted  that  school  training 
is  almost  essential  to  success  in  callings  where  scientific  knowl- 
edge forms  the  background  of  the  fndustry.  and  it  is  becoming 
more  evident  every  day  that,  other  things  being  e(|ual,  the  man 
with  a  trained  mind  will  outstrip  the  man  who  lacks  academic 
training,  provided  proper  prorisiott  is  made  to  adapt  hint  to 
the  industry  which  he  enters. 

Employers  for  the  most  part  have  not  fully  grasped  the  im- 
portance of  organized  educational  methods,  not  only  in  the 
case  of  the  semi-trained  man  under  discussi(m,  but  as  regards 
the  training  of  tnen  of  all  kinds.  In  most  shops  today  reliance 
is  placed  on  the  old  methods  which  depended  entirely  on  the 
initiative  of  the  workmen.  Lender  such  methods  it  formerly 
required  seven  years  for  a  boy  to  learn  a  trade  which  we  know 
now  could  have  been  imparted  to  him  in  two  or  three  years  if 
teaching  methods  were  pursued  instead  of  the  old  methods 
Afvhereby  he  obtained  his  knowledge  and  skill  by  methods  of 
absorption.  Employers  and  employees  will  do  well  to  read  the 
articles  by  Mr.  Gantt*  on  this  subject.  Whatever  may  b^  the 
defects  of  so  called  scientific  management,  the  theory  of  its  ad- 
vocates that  it  pays  to  teach  men  good  methods  is  sqand  and 
in  strict  accord  with  all  human  experience.  The  employer  who 
takes  a  college  trained  man  into  his  employ  and  turns  him 
loose  in  the  shop,  trusting  tr>  Providence  that  he  may  develop 
into  a  strong  executive  or  designer,  is  not  following  out  the 
plan    that    he    would   use   to   insure   the    education    of  his   own 


progressively;    for   if   he   i; 
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children  in  the  ordinary  br  mches  of  learning.  Systematic  edu- 
cational methods  are  essen:ial  to  develop  the  fit  as  quickly  as 
possible  and  to  find  the  u  ifit  at  the  earliest  possible  moment. 
This  does  not  mean  that  the  college  trained  man  should  not 
work.      He   should   work   and   work  hard;   but  he   should   work 


any   good   he   will   not   be   content 


unless  he  is  making  prog;  ess.  The  general  tendency  among 
employers  that  have  had  sxperience  in  this  line  is  to  make 
the  period  of  adaptation  a>  short  and  as  progressive  as  pos- 
sible, and  the  conclusions  o:  1.  I.  W.  on  this  point  are  undoubt- 
edly correct. 

Now  it  is  evident  that,  as  you  point  out,  the  more  the  col- 
lege can  do  the  less  .the  sh<  p  will  be  required  to  supply.  It  is 
now  universally  admitted  that  only  a  small  part  of  the  practical 
experience  which  a  success  ul  executor  or  designer  must  pos- 
sess can  be  acquired  in  cc  lege,  and  consequently  the  greater 
part  must  be  obtained  in  p  ractice  after  graduation.  There  is, 
however,  as  the  editor's  re  narks  imply,  a  certain  amount  of 
practical  application  of  fundamental  theory  that  can  perhaps 
be  imparted  equally  well  eit  ler  in  college  or  in  practice.  The 
more  of  this  practical  application  of  fundamental  theory  is 
given  in  college  the  less  neeld  be  given  in  the  industry. 

But,  again,  there  are  limi  ations  to  the  amount  of  such  ap- 
plication that  the  college  ca  i  intelligently  perform.  When  in- 
dustry was  simpler  it  was  p  )ssible  to  arrange  a  course  so  that 
all  students  could  get  some  applied  work  in  nearly  all  of  the 
important  branches,  which  >Lcre  then  comparatively  few.  But 
the  industrial  field  has  broadened  tremendously  in  the  last 
twenty  years.  In  the  field  of  electrical  engineering  alone  it  is 
not  now  possible  to  carry  applied  theory  beyond  very  general 
types  and  this  difficulty  gro'is  apace  in  all  fields,  thus  requir- 
ing a  vast  staff  of  specialists  and  equipment,  if  the  school  is  to 
keep  ups^ithjriodern  progicss,  and  so  costly  as  to  be  most 
usually  beyond  its  financial  resources.  This  problem  is  also 
rendered  more  difficult  l)y  th;  constant  changes  in  industry.  A 
field  that  is  important  toda^  is  of  much  less  or  of  no  im- 
portance tomorrow.  The  tur  )ine  greatly  affected  the  steam  en- 
gine field,  the  gas  engine  ma ,'  considerably  affect  both,  and  the 
flying  machine  may  change  tl  e  manufacture  of  automobiles  and 
ships. 

On  the  other  hand,  it  is  in  exceptional  student  who  knows 
exactly  what  he  wants  to  do  is  a  life  work,  or  who  knows,  just 
what  he  is  best  fitted  for.  Nothing  but  a  trial  will,  in  general, 
decide    this    question.      Care    inust    be    exerci«*"d    therefore    that 

callings  that  are  about  to  change 
so    closely    that    they    cannot    be 


men  are  not  specially  fitted  fo 
or    disappear,    or    specialized 


adapted  to  some  other  callings  in  case  of  a  change.  In  the 
lower  grades  of  industrial  ed  icaticjn  where  preparation  for  the 
trades  is  the  objective  point  t  lis  is  one  of  the  greatest  difficul- 
ties in  the  way  of  the  solutioi  of  the  problem,  and  one  that  is 

'Ct  on  our  public  school  methods 
no   less   important   in  the  prepa- 


going  to  have  a  jjrofound  eflf 
of  industrial   education.      It   is 
ration  of  college-trained  men. 
It  is  because  of  these  condi 
of  all  vocational  education  is 


than  to  special  fields,  leaving 
tation  to  the  industry  itself, 
may  go  in   providing  special 
will,   in   my  opinion,   be   large 
schools    will    be    justified    or 


ions  that   1  believe  that  the  trend 
nore  and  more  toward  the  teach- 


ing   of    fundamentals    and    their    application    to    general    rather 


a  large  part  of  the  actuaf  adap- 
riie  distance  to  which  any  school 
)rei)aration  for  specific  industries 
a  local  one  just  as  pure  trade 
lot    depending    on    the   volume    of 


•See  VV.  rk.   Wages  and  Profits,  by  H.  I..  Gantt. 


business  in  the  locality  concerned.  It  may  be. very  desirable 
to  have  special  railway  schools  in  some  localities,  special 
schools  of  aviation  in  another  land  schools  of  naval  architecture 
in  another.  But,  in  general,  1  believe  that  the  technical  school 
of  the  future  will  concern  itstif  largely  with  fundamentals,  and 
the  employer  will  make  more  careful  preparation  for  adapting 
technical  graduates  so  as  to  get  best  results  from  them  in 
minimum  time.  The  point  of  view  held  by  I.  I.  W.  is.  there- 
fore, timely  and  is  worthy  of  careful  consideration. 


i 


I 


I 


Locomotive  Boiler  Inspection* 


f 


The  Welding   of   Boiler  Tubes;    Interval   Between 
the    Tests    of    Steam     Gages    and    Safety    Valves 

BY  FRANK  McMANAMY 

Chief  Inspector,  Locomotive  Boilers,  Interstate  Commerce  Commission 
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The  accident  records  show  that  during  the  year  ended  June  30, 
1913,  there  was  a  reduction  of  over  60  per  cent,  in  the  number 
killed  and  10  per  cent,  in  the  number  injured  by  failures  of  loco- 
motive boilers  and  their  appurtenances,  in  comparison  with  the 
preceding  fiscal  year,  or  with  any  previous  year  of  which  a 
reasonably  authentic  record  exists.  The  practice  of  conducting 
a  rigid,  searching  investigation  of  all  accidents  to  locomotive 
boilers  and  their  appurtenances  sufficiently  serious  to  justify  a 
report,    with   the   sole   object   in    view    of   determining   the  e>^act 


Result  of  a  Boiler  Explosion  Caused  by  Defective  Crown  Bar  Braces 

cause  and  having  the  proper  remedy  aiiplied.  has  (jcjne  much  to 
reduce  the  list  of  casualties,  and  lias  (lirecte<l  attention  to  con- 
ditions which  previously  have  been  overhxjked  or  ignored. 

The  following  comparison  of  some  of  the  most  serious,  as 
well  as  some  of  the  most  fref|uent  accidents  during  the  first  and 
last  quarters  of  the  fiscal  year  ended  June  30.  1913.  fairly  rep- 
resents the  benefits  which  residt  from  government  supervision 
over  the  condition  of  locomotive  b<M]ers  and  their  appurtenances: 


-First  Ouartcr- 


-I-ast  Ouarter- 


.\cci- 

(IflltS. 

Crown    sheet    failures 18 

Flue    failures 15 

Injector  steam  iiipc   failures  10 

Arch    tube    failures 5 

Water   glasses   burslinj;.  . .  .  36 

Lubricator    glasses    burstinK  1 1 


Killed. 
10 


In- 
jured. 
.3.0 

13 

5 
ib 
II 


.\cci- 

<Knts. 

<; 
11 

5 

.S 
16 
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In- 

Killed.    jured. 

_'  I J 

1  -II 

6 

.  .  7 
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It  will  thus  be  seen  that  iar  the  six  classes  of  accidents  re- 
ferred to  qjjove  which  resulted  in  injury,  95  occurred  during  the 
first  HUJirter  and  51  during  the  last  quarter.  A  better  illustration 
perhaps  of  the  improvement  which  has  been  brought  about  is  that 
during  the  three  months  ended  September  30.  1912,  there  w&re 
95  accidents  of  the  classes  mentioned  above,  with  10  persons 
killed  and  113  injured  there1)y,  while  during  the  six  months  ended 
September  30.  1913,  there  were  94  accidents  with  eight  killed  and 
103  injured  thereby. 

A  brief  digest  of  some  of  the  trrnre  serious  accidents  shows  a 
very  decided  improvement  on  the  whole,  but  there  are  certain 
classes  of  accidents  where,  instead  of  an  improvement,  condi- 
..jHons  appear  to  have  grown  worse.  One  illustration  of  this  is 
the  arch  tube  failures.  During  the  year  ended  June  30,  1912,  there 
were  18  arch  tube  failures  which  caused  injury,  with  none  killed 
and  23  persons  injured  thereby,  and  during  the  year  ended  June 
30,  1913.  there  were  20  arch  tube  failures  which  caused  injury, 
with  three  killed  and  27  injured  thereby. 

Investigation  stiows  that  of  these  20  arch  tube  failures,  15  w-ere 

*.\bstr-'ct    of   |ia|ier    presented   before    the    Western    Railway   Club,    Pecem- 
l)rr    16.    1913. 


caused  by  improper  application  or  neglect.  one'shov»ed  evidence 
of  both ;  three  were  reported  to  have  been  defective,  and  only  <ine 
showed  a  clear  rupture  without  evidence  of  improper  application, 
neglect  or  defect  in  the  tube.  This  proves  conclusively  that 
with  proper  attention  80  per  cent,  of  these  accidents  oiuld  have 
l)een  positively  prevented.  It  will,  no  doubt,  be  urged  that  the 
increase  in  the  number  of  locomotives  in  service  which  are 
equipped  with  arch  tubes,  may  account  for  the  increased  number 
of  accidents,  but  as  it  has  l)een  shown  that  four  out  of  every  live 
arch  tube  failures  result  from  impropt-r  applicati<^n  or  neglect, 
they  can  not  properly  be  charged  to  the  increased  iiuml>er  of 
tubes  in  service.     ^  . 

Tightening  washout  plug^s  imder  pressure  is  a  practice  which 
has  caused  numerous  accidents,  and  a  peculiar  fact  in  connection 
with  it  is  that  in  a  majority  of  such  cases  this  work  was  being 
done  with  the  boiler  foreman  or  roundhouse  foreman  present, 
and  either  directing  or  perfnrtning  the  work.  This,  class  of  acci- 
dents is  positively  preventable,  and  strict  instructions  should  be 
issued  and  enforced  never  to  put  .t  wrench  on  a  plug  while  there 
is  pressure  on  the  1)( tiler.  ;;■•:•;.. 

Another  type  of  accidents  which  has  shown  an  increase  dur- 
ing the  past  fiscal  year  is  injector  steam  pipe  failures.  During 
tlie  year  ended  June  30,  .1912,  there  were  31  accidents  of  this 
type  which  caused  injury,  in  which  3S  persons  were  injured. 
During  the  year  ended  June  30,  1.913.  there  were  36  accidents 
of  this  type  which  caused  injury,  in  which  47  jiersons  were  in- 


Superheater  Tube   Which   Collapsed    from   the    Effects   of    Improper 

Treatment     in    Welding 

jured.  In  24  cases  the  failure  occurr'ed  where  the  collar  was 
brazed  on  to  tlie  pipe  and  was  due  either  to  defective  brazing 
or  to  the  fact  that  the  pipe  or  the  collar  was  too  thin  at  this 
point.  Tliis  is  a  defective  condition  whifh  could  not  readily  be 
discovered  by  inspection,  but  the  fact  that  such  failures  invari- 
ably occurre<l  at  the  same  point  should  have  led  to  an  investi- 
gation that  would  have  disclosed  the  cause.  In  order  that  this 
condition  may  be  prope\;ly  remedied  at  its  source,  we  have  di- 
rected  the  attention   of   injector   manufacturers    and   locomotive 
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tin-  lialtlf  all  tlu'  vva\  tliriin;;li,  yoinu  l>>  >iKi.t.>sivc  steps' tlirnUKli 
Iii>  apifnntiitslii))  tlirmijih  ibr  iiositiims  of  h Hainan.  ni'iiL-ral 
fcjrcinan.  .sniH-rinttnik-nt  "i  ^liop-,.  until  In-  riar!u<I  tlu-  liiiiliot 
jHoitiiiii  whith  111-  cmiM  luijn-  f, .r  in  tlu'  nui-liaciifal  (Kpartnu-iit 
J>.>r  many  _\  lar-..  Ahuut  tlii^  tiiiu  a  n 'iryaiii/atinii  was  maiK'  and 
an  iiitirvly  mw  i;ran<l  <Ii\i>i.in  ua^  iTi.atriI.  Ilii^  division  was 
pUiCfil  in  i-liar^it"  of  a  vi«.-i'-pri'si<1iin  "i  tlir  r.  >a<l  wlio  was  to  iiavi- 
t\y«  I  assistants,  litis  vicfprt'si<Kiit  was  a  irirnd  oi  tlir  iiiiiiniiT 
ill  i|mstion.  ami  In-  ua-^  nr^ird  to  appoint  this  man  a>  oiir  ot  lii> 
assistants.  I U-  was  shown  <|iiitc  ronclusi\  ily  the  advaiita.uts  of 
iiaviny.  as  an  .•rssistanl.  a  man  ihorounlily  ann'ainti'd  with  all 
in<»tivc  pMWtr  iirobli-ins.  Imt  In  was  afraid  |o  l.itak  omt  tlu- 
railroad  iin-LH-dcnt  and  appointrd  hoth  of  his  assistants  from  thr 
• 'pi-ratit;;i  dtpartnunt.  As  this  i-olW-.m-  uiadnatr  ronid  not  linak 
ihrouiih  tin-  i^ailroad  opuatii/ation  with  tlu-  Ootnliim-d  t-lTorts  of 
frii  iKlshiji  and  ahility.  and  rist-  lii-\ond  iln-  ton.;n«-s  of  tlu-  nu.-- 
i-liuniral  •K-partniint.  hi-  K-ft  railroadinti  and  i-iUin-d  oomnu-ivial 
lilt  Much  to  his  siirprisi-  lio  was  aldi-  to  doiiliK-  his  salary  almost 
iinint-diatoly,  and  tu  triijK-  it  iiisiiK-  of  the  yiar.  Today  lu-  has 
offtscd  tW  \vr>rk  |^>^.al^^iriarv.an^^  is  C">'idiktiii-.:  lii-  ■un  husiiit-ss. 

It  M'.<>iif<l  thiJs  .sci-ni  liulo  \voniK-r  that  i>dlv«i-  ;;radualcs  slionld 
It-avO  the  railroads.  In  fact  it  is  surprising  that  any  should  n 
main,  wlii-p  all  wliyj  arc  capalik- van  do  nnuh  ln-lti  r.oiitsidi-.  Tht- 
raitroa<ts  \V:in  mif  liH.'  Hljk--:t<>  hold  ilu-s«.-  nun  nail  llu->  lireak 
duMi  tlu-  harrit-r.s  and  makt  it  |M.>ssihlf  for  mm  ti>  rise  from  tlu 
iiu-ihanieal  dejiartnunt  lo  the  hitilu->t  positions  oi;  tlu-  railroa<ls 
There  are  other  dtsidvanlaiies  of  liu-  present  r.idroad  or'.iani/a- 
tinn  vvifiolt.l  will  n«>t  take  tltc  ^[^01'  U*  iiH'tition  now. 

1  i:i  \i  iM  STHte  J^r  Kr:Mtf.VtV.:j'«f*:F.sKi>(t  41^^  i*:;iir;x  At  .«!fli.K\'' 

ri.U.KKK;  fiikNKiA"  t.-Km:ks»TV.    \VHir.T'l.\s     1  ni  low  Kh    TllK 

«    VKKIrU«S.'«IK    MA^Y't'OI.i  KCK    M  K  \ 

Tht"  fclti-r  l>y  I  1  W".  and  the  editorial  i-i"mnuiiis  in  the  <  >i- 
tiduT  is<;iie  interesteil  iiu-  ureailv  heeaiise.  t.tkeii  tomtlur.  tlu-> 
present  die  nvost  (liVtiouh  phase  nf  vocational  eduoatinn.  It  is 
iiow  v.t-ry  jiciHrally  rveoj»ni/e<l  that  a  certain  part  of  vocational 
traininii  caV>  Ws]l.  jw  giV*>lT  in  oruani/e«l  schools  apart  from  in- 
dustry, while  it  J|^  'il^"  recoyni/ed  that  stich  sihook  havi-deli- 
nite  limitations  So  (hat  their  work  mii-<t  he  supplemented  after 
tlu-  hoy  or  tiirl  has  i-nter(d  industry,  if  the  lust  re>ults  :ire  to 
he  "ohtained  hist  where  the  dixidiiiL:  line  hetweeii  school  .iiid 
diup.Hlialh  l«i'^/lr;i\>JT.i^:  at  present  not  clear.  tlioiiL;h.  a  >ohition 
in  the  near  /tnt1rt<  svinis  projial.lc. 

It  is  tif»w  ahnost  .  iiniversallx  admitted  th.it  -clii-o!  tr.iiniim 
is  ahno.st  0>sei>lial  !»•  snccess  tit  callings  where  seientitic  knowl- 
f-,\'^<-  form-  the  hack.nronnd  of  the  indi'.strv.  .iiul  it  is  hecomin.u 
more  evident  every  ilay  that,  other  thiiuis  iieinv;  ei|ual.  the  man 
with  a  trained  mind  will  outstrip  the  man  who  lacks  aca<Ieinic 
training,  prtirvidrd  pr.ipvr  pri>:i.ii'>n  is  iiiiidi'  !•>  ndiipl  him  In 
thr  iiuiitsfry  U'liScIt   Iw.  eirlt'rs. 

IvinpUivers  for  the  most  part  have  not  full\  liraspeii  tlu  im- 
nortance  «if  «>rL;ani/ed  edtication.'il  metiuMJs.  not  oiilv  in  the 
c.'vse  of  the  >omi-traitu-d  m.in  tuuK-r  disv-ussi4.n.  Imt  as  reirard*? 
the  training  of  nun  of  all  kiiwls  In  most  shops  tod;iy  reliance 
is  placed  on  .the.  "Id  nuthods  which  deiiended  entirely  on  the 
initiative  of  the  worknu-n  I'nder  such  methods  it  toriiurly 
re<fuired  seven  years  for  a  l>oy  to  learn  a  tr.ide  which  we  know 
now  could  have  heen  imitarted  to  him  in  two  or  three  years  it 
teachini;  niethotls.  -^Vere  pursiu-d  instead  of  the  old  methods 
vvlu-rehv  .hiC  0htained  hi-  knowledge  .uul  skill  l>y  methods  of 
alis'irjition  KinjiloyeTs  and  employees  will  do  well  to  read  the 
articles  l»y  Mr.  (lantt  on  this  sul.iect.  W  hatever  may  he  the 
defect;i  of;  srt  catlerl  scientific  manaycnieni.  the  theory  of  its  ad- 
vocates/that it  iiays  to  teach  nun  liood  methods  is  sound  and 
in  strict  accord  with  all  human  exiierience.  The  einiiloyer  who 
takes  a  college  trained  man  into  his  employ  and  turns  him 
loo-e  in  the  .shop,  trustinii  to  I'rovideiue  that  he  m.iy  develop 
mto  a  sironii  executive  of  <le>iKner,  is  n>.t  followinji  out  the 
plan    tliai    he    vv<iuhl    Mse   to    Jnswre   the    education    of   his    own 
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children   in   tlu-  ordinary   hrinclu-s   of  Karmns;.     Systematic  edu- 


cational  methods  are   esscn 


i.il   to   develop   the   lit   as  <|uickly  as 


posjilije    ;ind    to    lind    the    ui  lit    at    the    earliest    fjossihle    nuimcnt. 


I  his    does    not    mean    that 
work.      He   shoitld    work   at 
projiressively  ;    for    if    he    n 
utdess    he    is    makiiii;    iiroi 


-• 


employers    thyt    have    h;id 
the    period    of   adajjtation    a 
sihle,  anil  thi-  conclusion-  of 
eiilv  correct. 


he  coUeue  trained  man  should  luH 
d  work  hard;  hut  he  should  work 
any  ijood  he  will  not  he  coiuent 
The  .ucneral  tendency  among 
xperieiice  in  this  line  is  to  make 
short  ami  ys  iiroyressive  as  pos- 
1.  1.  W.  on  this  point. arc  iimluubt- 


leye  can  do  the  less  the  slu 
now  universally  adnn'tted  th 
exi)erienci'  which  a  success 
SCSS    can    Ik-    ac<|uired    in    a 


S"\\    it    is   evident    that.   ;s   you   jioint   out.   the   more   the  fc*^-* 

\)  will  he  required  to  supply.     It  is 

t  only  a  small  part  of  the  practical 

111   executor   or   designer   nnrst    pos- 

leye.    and    c<»nse<|uently    the  ^jreater 

jiari    mu>i    he   obtained   in    ]  raciice   after  ?fraduation.     There  is, 

lovvever.    as    the    editor's    r*.  narks  "imply,    a    certain    amount    of 

l>ractical    .ipiilic.ition   'of    fni  rlanieiital    theory    that    can    perhaps 

e    imparled    eijiially    well    eit  ler  ill   coUdgt"  or   in    practice.      The 

mon-   of    this     practical     api  ication '  rif    funelanu-ntal    tluorv    is 

1  he  given   in   the  indtistrv. 
itious   to   the  amount  of  such   ap 
1   intellitjemly   ])erfonn.      When    in- 
issihle  to  arrange  a  course  so  that 
;ipl)lied   Work    in   nearly   all   of   the 
ere    then    comparatively,   few.      Hut 
adeiud     tremendously    in    the    last 
f  electrical   engineering   alone   il   is 
plied    theory   lieyond    very    general 
s   apace   in    all   lields,   thus   re(|uir 
and   e<|uipmeiit.  if  the  school   is  to 

,       ,  ,  ss.    and .  *o'-.co^tly    as    to    he    most 

usually  heyond  its  linancial  I  resources.  This  iirohlein  is  also 
reiuK-red  mon-  dillicult  hy  th  -  const.mt  ilianges  in  industry.  .\ 
lleld    that    i>    important     toda  ,■    is    of     much    less    or   of    no    ini 

line  gre.itiy   .itfected  the  .steam  en- 

consi<kr;ilpl>    att'ecl   hotli.  and   the 

I-   manuf.icture  of  autoniohiU-s  and 


i:i\en   in   colK-m-  the-  li-ss   nee 
litii.   .tiiaiii.   tlnrv   are   limi 
jilicatioii    that    tjie   c<.illege   ca 
liuslrv    was   simpler  il    was   i 
all    students   could    get    som'e 
important    branches,    which    v 
the    iiulustrial     lield    has     bn 
't'^i'cnly. years,'    In  liu    ;ield  - 
not   now   possihle  to  carry  a 
type-    ;ind    this   ditViculty    gro\ 
ing  a   v.isi    st.'itf  of  specialists 
kei-p    \\\>    with    niodirn    jiro^ir 


jiortance  tomorrow.  The  tur 
gine  iiejd.  the  gas  engine  ma 
tlyin.L;  machiiu-  may  cliant;e  tl 
sliijis. 


(  )ii    tile   other   hand,    it    is 
exactlv    what   lu-  u.iiits  to  do 
what   lu-  is  best   fitted   for.     .\ 
decide    this    ipu-stion.      (  ;iri 
men  are  not  specially  lit  ted  Jo 
or    disappear.    r»r    spt-ciali/ed 


1  exct-ptioiial  student  who  knows 
IS  .1  lifr  W(irk,  or  who  knows  iust 
)ihing  but  a  trial  will,  in  general, 
mist  be  exercis«-<l  therefore  that 
c.dlings  that  are  about  to  change 
so    closelv    that     tliev    cannot    be 


adapted  to  sofiu'  other  callii  is  irt-ca!«c.«>|-  a.  change.  In  the 
lower  gr.ide-<  of  indiistri.il  ed  ication  where  preparation  for  the 
tr.ides  is   tlu-  objective   jioint   I  lis   is   oue  of  the   ".greatest   diltu-iil- 


ties   in    the    w.iy   of   the   soliui. 
goinu  to  have  a   profound   eft 
of  industri.il   education.      It    i 
r.-itioii  of  College-trained   men. 
It   is  liecause  of  these  eoiidi 
'<i  all  vocational  education  is 
imi    of    fiuidameiitals    atul    th 
thaii   to   special    lields,   leaving 
lation   to  the  industry   its<-lf. 
may   go    in    proxidiiiii    s]ii-cial 
will,   in   my   opinion.   In-   largel 
schoids    will    be    iustiiied    or    i 


I  of  the  projiK-m.  .'ind  one  that  is 
ct  on  oiu"  imblic  seliool  nuthods 
no   los6- iniportanl    in   the   prepa^. 

ioii.s  that  I  bilieve  that  the  trend 
uore  ami  more  tow.ird  the  teach- 
ir  apftlication  to  general  rather 
.1  l;iri;e  p.irt  of  the  actual  adap- 
Tlie  distance  to  which  any  school 
reparation  for  specific  industries 
:i  loial  one  just  as  jiure  trade 
ot    <leiiending    on    the    volume    of 


business    in    the    loc.ilitv    conce-ned.      It    may    be    very    desirable 


to  have  sjiecial  r.iilvvay  sc 
seliools  of  aviation  in  another 
in  another.  l!ut.  in-geip-ral.  ' 
of  the  future  will  concern  itse 
tlu-  employer  will  m.ike  more 
tt-chnical  graduates  so  as  to 
minimum  tinu-.  Tlu-  [loint  of 
fore,    timelv   and   is    worthy   of 


ools  in  some  localities,  .special 
.and  schools  of  naval  architecture 
believe  that  the  technical  school 
f  largely  with  fundamentals,  and 
careful  iirejiaration  for  adapting 
get  hest  results  from  thein  in 
view  held  by  1.  1.  W.  is.  ther«^ 
careful    con<ideration. 


LocoMOTiyE  Boiler  Inspection' 


^^^  ^^s^^^     .T^^  of    Boiler  Tubes;    Interval    Between 

o  ,v  ;  "'^^'^  the^^^ests    of    Steam     Gages    and    Safet>     \'aivcs 

.':;/>''e::'^fo;V':>A:;';4;-;  B^'  frank    McMANAMY^;J■v^.^:;'^^;^:_;^>■■>:.. 

-.,  oV-  •'•.  X:'?-  Chief  Inspector,   Locomotive   Boilers,   Interstate  Commerce  Commission 

'Ilu  iKcidiiil  ivoiiiils  show  tliai  during  tlu-  yt.ir  cikUW  June  30/     i:ausc<l;  1»V  iiiipp >i)tT  a|»pli«.~a  <iu-  <fiv>\\n;  i  .uimci 


1913.  tliiTc   \va^  a   r(.<liKti<'n  <ii  <)\  tr  (^^lO  per  cent,  in  tiK'  hiintbet  .     of.I^»tIi :  fh^^^ 

vilk<i  and  10  lur  crnt.  in  the  minilii.r  injund  by  failures  of  l(:«:a-       slu^vcdf*  ck'ai"  nipt^'rv  «'t1iout  t-vi^k-ncc  oi  iiiijifuiK'T  ;qi|iriviitiiin. 
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motive  ImiliTs  and  tluir  aiipurtenances.  in  C">nii)aris<>n  with  thf- 
pnci-dini;  ti>cal  year,  ^r  with  any  iirevii>iis  year  id  wlticli  a 
rc;is<inaiily  .intlieiuic  reinfd  exists,  i'he  practicv  tif  coudiictinjf 
a  ripid.  searihinu  in\  e-ti^iation  i>l'  all  acoidenfrj.  to, :.l«K:«»tnt»tivc 
boilers  an<l  their  .ipiiurtenances  sulVioiemly  serious  to  juslity  a 
repi  irt .    with   lli.V;  ><  ^k-   •  •l.'Jt't'V  i"  -vicvvr   of  jlt'lcrniioijiK  tile   cxiictV 


Result  cf  a  BoUer  Exptostcn  Caused  by  Defective  Crown   Bnr  Brnces 

cause  atwl  jiaviiisi  tiu-  prt >p('r  reineily  applied.  Ii;i>  «l«.ne  tnudV  t* • 
reduce  the  list  of  c;i-<ualties.  and  has  ditvcttd  allentioji- to  oJii^- 
ditioti-.  which  }irevi..u>ly  ha\e  Ijeen  oyerhiokc<l  oi-  ig.^^Mred•  ^  '  '  .. . 
riiiv  fifHowjiix  orniparisoti  ot  some  of'the  nioi;t  sefions,  :a^; 
well  as  sunieiif  the  n.uj>*t  tveijucni  acci<|enl>  ihtrinit;  tlie  llfsf  afld 
last  (piarters  of  the  JiseaT  year  ended  June  A).  I'M. ^.  I'.iirly  rep- 
resents the  henelils  which  result  tronr  i;o\erniuiiii  -upervi>itin 
over  tlu'  coniHti^>»v  of  lov<.ni<i!tivc  Iwiilers  aijil  tlieir  ajipurienatices  : 


ueuKct  or  dt^^fevi  in  live  tuV;,  This.  i»j-ii»vtvi  ^'oIicU^^ive1y  that 
with  proper  attemioii  SO  pvr  vefit,  .,t  thest-  acciilents  could  ]jave 
Veil  fKisitively^  ij,;,^   ,j„ 

uicreii!*«»"W  :.tlve  Minnhcr  Vrf;  hVt^jHiotiA  t «.  ni  Venice"  .ulrk'h  are 
tHfuipped  with  arcli  tuUts. may  accoum  for  the  ]lttcr«;is.e«1  hunilxi 
•vf ;acci<len|>.  litit  as  it  has  hten  sh<',vvji  that  fotir.< ait  of  evei-v  :i\o 

'arch  itiihe,  failures  result  fr<  >n\  improper  .um>lici4ti<.'iv  ;  t.  ifeyKct . 
9iyv,  can-  iiHlt  p^^lJKTl\^  J»v  chariieil  Hi  tlH-Mncre.t^i'd  fltiintier  ..{ 
tuhes.itl  si-Tvitjf :■■?;;•■>  •..-;  :" 

Tisihtininii  wa<!i.au  phiyv  under  )ire-«>ure  ir^.a  pracUoi  whicli 
Itas  caused  iuiuiero«>  accident  >v  and  a  peCMliar  fact  in  coiim-ctio!) 
A\ith  ft  is^  fhat  ii»  anuij^'Tity  i.f^siicJi'  <a!^^s;tln^  AVork  ^^;V•^ht•i!■l;: 

:  <!•  iiic;  vvith  tile  hoijer  ,l\<.rc-inafi '  or  i>.«.:o.!!Jii'iiisv  ■  fttrti r 
aiVd  either  difectiMii  i^r  ]Krfonriiiy.  the  work.     ThHi^cl 
<ieiii<  iv  |ir>«iili.vcly  iirev^iila'hlev  And.  stri^^t 'iusiniction-  -n.  u!<i     « 
i>^ue«l  atld  eiflvirced;  luyet  111  pirt  :i  \\  riiiclr  .  .n  .t  yhv^  vvlfih-  tlirvt 
is  j>i!^s»iuri'  oiv^ic  jiHiiVn^  -X 

\MoiIu'rVt\'j>C .itf  uccideii'ts'  which'.has:  >1m>«h  ..an:  uicr^-^^e  <lur' 
uiy  the  jiysi  llscal  year  i>  iiijecti'f  steani  !.fiipe  failuri«..  1  htriuij 
the  yojit  xiidcd  ;JuH<^  30. '1',  12,  tht^re,  wi»re  3^  aivi<UHt>.  <>f  this 
ty]:»ev\yhiflj;;'^<-;Htsfil    iitjitryv.    ivi  >\liiclt.3^  'l'eTM;in>   were   hiiurf<l 

yl-Juriijji.  tlie  yefii^  *Mtile.d  .Jiiwe  J^%  1*4"^  'iJ'<''*<'  ^^''^^r^*  ai^^*""^ 

'  of  tlife  -tyipK^'AvlnelKcaiised  jnJHrjvt^  in 


;:; vKfr»t  (Jb.arfjir 


•tn:-  = 

Kilk-it.    jimSl." 


..  ,>^ '  '.i';:»»t'  ^lii.-ii  1 . 

;  .'  rt»;)>J».':    Kiilt-'U,    ..tlVI  1 

'-:■.:■■  .'}'.-■  '.; 

-    \:t1 


;•,,   ■'■  ~  il>  lit"' 

t  rnvvrt  'sh<T  I  liilliin-.  ;  .';  .'^  ■  .jis' 
IliK-  I'Miliiii'-i.  ,  ;  ;■, .  .  ..,■..■■. .  .is/ 
liiti-<M"r  •a'l-.iny  I'iiic  fit-ilun;*'  /Kl.. 

Anil    IiiIk;    tailnn--.^  ...;.',.■   s.'        .'.»•>:.•.:■■■  - 

W.iter    j:hi-<i>    liui'ilinrt..'.  i  v    '"-'V;.';   ■/<>••'-'' •''■  !'■ 

-    I. uhric;it"r    plsissv's  iiMrstit>i£'l.j '.;■..;. '..■;  ;  i. 

h  \sill  tlnis  Tie  seen  that  for  the  sis  classes  of  accideul>  re- 
ferred to  ;i.li.i\c  which  re<ulted  in  injury.  95  occurred  durini;  tlje 
lir-t  <|uarter  ,ind  .^1  (hu-iui;  the  l;i<t  (|Uarter.  .\  better  jllustraliou 
lierhaps  of  the  iniproyeUKtit  which  has. been  brout-ht  about  is  tliat 
duruii;  the  three  nmnths  einled  September  30.  1''1J.  thete.  Wvrc 
''.-'  accident-;  of  the  cIassesmentione<l  abovi-.-uith  10  persons, 
killed  and  113  injured  thereb\.  while  durinii  the  -ix  nionths  ended 
SeiitcMilier  .^(1.  r'13.  there  were  ''4  acci-leiits  with  eiyht  killed  and 
103  injured  thirebx.  .'"  .   ; 

\  briel  dii^est  of  >onie  oi  the  niore  -^eriou-s  .iccidents  shows  a 
very  decided  improvement  on  the  wl>oU'.  Inn  there  are  certaiti 
classes  of  accidents  wher«-.  instead  of-  an  im]iro\ement.  cotuli- 
tions   .ippiar   to  h;i\c   iiroun    uor<e.      On,-   iIln«.tratioii   of  this  Is  .    jurcd.     Ii^  24  iJaM'S^^^^t^^  occiirreiiL \V here  tMe-c<iUhr  was 

the  arch  tube  failures.     During  the  year  ended  June  30,  l')12.  there^    hraz<Hl  oh  to  ilk-  pipe  ami  was.  due  jeitker.  to  <lt*fcvuv<- lira/inj; 


Superheater    Tube    Which    CoUapstd    from    the    Effects    of    Improper 

Treatment    in    Welding 


were  IN  arch  tube  f.iilure-.  which  caused  injury,  with  none -kilieHs; 
an<l  2i  persons  injured  tlureliy.  and  duriui.;  the  ye.ir  en<led  June 
30.  1913.  there  were  20  arch  tube  faibnes  which  caused  injury, 
with  three  killed  and  27  injured  therein . 

luvestijLi.ation  >how-  tli.'it  of  these  20  arch  tube  failure^.  1.^  were 

'.\b^tr.-«t   <  t    p;i|iei-,  nnt-sOiJJ«il  ?Kf<jrf,tl«'VV«s<«Tn   Railway   Cluli.    Decern- 
I"  r   th.   i'M.V  ~ 


or  to  the  tad  that  the  piiie  or  the  eoU.-»r  \Vas  t<io  thin  .it  thi? 
point.  I  his  is  a  defective  c  iiKliiion  which c  add  w<  x  rea<hl\  be 
discovered^  Jjy  iflspit'ction.  but  the  fjii4  thai ^ such  1.'<ihir<s  iiivari- 
aldy  •♦Ccurted  .at  the  S3niepi>iiit  should  l«ivv  led  t..  an  iiivesti- 
t;ation  thai  wotdd  have  fliscbxed  the  cause.  In  order  th.tt  this 
condition  may  be  properly  reine<lie<l  at  its  source,  we  have  di- 
reeted   the   attention   of   injector   m.-unifacttirer-    and   locomotive 
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builders  to  this  weak  point,  and  tlicy  are  at  the  present  time  earn- 
estly striving  through  the  efforts  of  a  joint  committee  with 
which  we  are  co-operating  to  have  adopted  a  connection  that 
will  remedy  the  trouble. 

Another  class  of  accidents  in  which  there  has  not  been  an  im- 
provement is  flue  failures.  During  the  year  ended  June  30,  1912, 
there  were  56  failures  which  caused  injury,  resulting  in  one 
killed  and  62  injured,  and  during  the  year  ended  June  30,  1913, 
there  were  54  failures  which  caused  injury,  resulting  in  one 
killed  and  63  injured.  More  attention  should  be  given  to  the 
welding,  fewer  welds  should  be  made,  particularly  on  flues  for 
high  i)rcssure.  more  attention  should  be  given  to  properly  test- 
ing wcldcfl  tubes,  and  a  positive  limit  should  be  fixed  for  scrap- 
ping. 

The  question  of  tlue  failures,  although  important  of  itself,  has 
been  mentioned  princii)ally  because  it  leads  up  to  what  to  me 
appears  to  be  a  more  important  (|uestion  that  should  at  once  be 
given  serious  consideration  by  the  mechanical  departments  of 
the  various  railroads,  and  by  the  department  of  the  government 
with  which  I  am  connected,  and.  that  (|uestion  is.  shall  super- 
heater tubes  be  webled  ?  To  the  men  on  locomotives,  the  col- 
lapse or  failure  of  one  of  these  large  tubes  amounts  to  aliout 
the  same  as  a  crown  sheet  failure,  because  in  either  case,  death 
or  serious  injury  is  almost  certain.  Therefore,  if  we  are  to 
have  the  same  number  of  failures  of  superheater  tubes  due  to 
welding  that  we  now  have  with  the  smaller  tubes,  the  injuries 
resulting  therefrom  will  on  account  of  the  size  of  the  tubes 
doubtless  be  so  much  more  serious  that  in  the  interest  of  safety, 
action  will  have  to  be  taken  possibly  even  to  the  extent  of  pro- 
hibiting welds  in  such  large  tubes. 

I  am  not  making  a  positive  statement  that  welds  in  super- 
heater tubes  will  be  prohibited,  but  that  it  is  a  matter  which  is 
being  closely  watched,  and  what  action  may  be  necessary  will 
depend  on  future  developments,  because  a  large  percentage  of 
such  tubes  now  in  service  are  comi)aratively  new  and  have  never 
been  safe  ended.  Many  shops  where  this  work  is  being  done  are 
poorly  equipped  for  handling  it.  adequate  tests  of  welded  tubes 
are  in  many  instances  not  being  made.  and.  as  might  be  expected, 
there  is  a  wide  divergency  of  opinion  as  to  the  best  metiiod  of 
doing  such  work.  That  the  strength  of  a  weld  is  practically  an 
unknown  quantity  has  been  demonstrated  times  without  number, 
and.  for  this  reason  it  is  the  generally  recognized  practice  that 
where  the  highest  degree  of  efficiency  and  reliability  is  re([uired. 
welds  are  prohil)ited. 

A  short  time  ago  the  question  was  brought  up  by  some  of  the 
railroads  as  to  whether  they  would  be  required  to  remove  super.- 
heater  tubes  once  in  three  years  in  accordance  with  rule  10 
which  provides  that  "All  Hues  of  boilers  in  service,  except  as 
otherwise  provi<led.  shall  be  removed  at  least  once  every  three 
years  and  a  thorough  examination  shall  be  made  of  the  entire 
interior  of  the  boiler."  It  was  urged  that  their  superheater  tubes 
should  be  exempt  from  that  requirement  on  acct)unt  of  being 
welded  in  and  also  because  their  boilers  could  be  entered,  thor- 
oughly cleaned  and  inspected  as  re(|uired  by  the  rule,  without 
removing  the  superheater  tubes.  To  remo\-e,  so  far  as  i)ossible, 
the  occasion  for  webiing  safe  ends  on  these  tubes,  as  well  as  for 
the  reasons  advanced  by  them,  it  was  decided  that :  "L'nless 
further  investigation  should  prove  that  it  is  necessary  to  do  so, 
superheater  tubes  need  not  be  removed  every  three^  years,  pro- 
vided the  tubes  are  in  grtod  condition  and  the  boiler  can  be 
thoroughly  cleaned  an<l  inspected  without  their  removal." 

.\notber  question  of  considerable  importance  which  has  re- 
cently been  decided,  relates  to  the  removal  of  brick  work  in  oil- 
burning  locomotives,  for  the  purpose  of  hammer  testing  staybolts. 
\\hen  this  question  was  taken  uji  l)y  some  of  the  carriers,  they 
were  advised  as  follows : 

"If  staybolts  which  are  behind  brick  work  on  oil-burning  loco- 
motives, or  behind  grate  bearers,  have  a  telltale  hole  3/16  in.  in 
diameter  through  their  entire  length  which  is  kept  open  at  all 
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times,  the  removal  of  the  br  ck  work  or  grate  bearers  each  month 
for  the  purpose  of  hammer  testing  such  bolts  will  not  be  re- 
quired. This  will  not,  however,  relieve  from  making  a  thorough 
inspection  each  time  the  brack  work  is  removed,  nor  will  it  re- 
lieve from  removing  the  krick  work  for  an  inspection  when 
necessary." 

There  still  appear  to  be  s  )me  requirements  of  the  rules  which 
are  not  fully  understood,  oi,  at  any  rate,  are  not  properly  com- 
plied with,  to  which  I  desi  -e  to  direct  your  attention  :  One  is 
that  simply  hammer  testin ;  staybolts  does  not  by  any  means 
constitute  a  complete  montl  ly  inspection  in  accordance  with  the 
rules.  Xeither  does  the  f  ict  that  a  man  has  hammer  tested 
the  staybolts  of  itself  place  him  in  possession  of  all  the  neces- 
sary information  to  enable  lim  to  pn)perly  certify  to  the  inspec- 
tion report,  yet  we  lind  man  instances  where  the  man  who  tested 
the  staybolts  certifies  to  thi  report  when  he  has  gone  to  some 
other  point  before  the  other  work  shown  on  the  report  was  done. 

>es  not  know  that  it  was  ever  done. 
Every  item  that  is  shown  on  the  monthly  inspection  report  is  a 
part  of  the  inspection  and  m|.ist  be  performed  in  accordance  with 

cleaning  gage  cocks  and  water  glass 

njectors.  repairing  steam  leaks,  and 

tubes,  which  can  only  be  properly 


the  rules ;  washing  the  boiler 
cocks,  testing  and  rejjairing 
inspecting  arch  or  water  ba 


monthly   inspecticm  as  testin 
formed  at  the  time  the  mont 


done  when  the  boiler  is  was  led,  are  just  as  much  a  part  of  the 


the  staybolts  and   should  be  per- 
ily  inspection  is  made,  and  the  man 


Casing     of    a     Safety     Valve    Which     Caused     an     Explosion.       Pipe 

Wrench   Marks  Show  on  the   Adjusting   Screw.   Which    Is 

Screwed    In    Too    Far 

or  men  who  certify  to  the  inspection   report  must  have  knowl- 
edge that  such  work  has  been  jierformed. 

There  also  appears  to  be  some  doubt  in  regard  to  the  proper 
construction  of  rules  30  and  6.  relative  to  the  interval  between 
steam  gage  and  safety  valve  trsts.  This  jjcriod  is  assumed  by 
some  to  be  anywhere  betweei  90  and  120  days.  This  is  a  mis- 
In  order  that  there  sbo  dd  be  a  certain  degree  of  flexibility 

to  read  that  this  work  should  be 

ee   months,   which  means  approxi- 

timc  to  test  steam  gages  and  set 

inspection,   and    it    should    be   d(me 


take 

in  the  rules,  they  were  madi 

done  at  least  once  every   th 

mately  ^"0  days.     The  propei 

safety   valves   is    each    third 

at  the  time  the  inspection  is\  made  so  that  it  may  be  properly 


certified  to  on  the  inspection 
are  made  at  the  required  pe 


report.     If  the  monthly  inspections 
iods.  they   will   automatically  take 


care  of  the  interval  between  t  »e  quarterly  inspections 


Another  matter  that  has  no 
that  it  should  is  the  location 
The  opening  to  the  boiler  for 


always  received  the  consideration 
of  the  bottom  water  glass  fitting, 
this  fitting  should  always  be  above 
the  highest  point  of  the  crowij  sheet.  The  necessity  of  carefully 
checking  the  location  of  water)  glasses  and  gage  cocks  was  force- 
fully demonstrated  a  short  tine  ago  when  one  of  our  inspectors 
found  ten  new  Mikados  whic  i  had  just  been  received  from  the 
builders  and  placed  in  service  with  the  lowest  reading  of  the 
water  glass  just  below  the  higl  est  point  of  the  crown  sheet 
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As  a  means  of  reducing  the  number  of  plugs  to  be  lemoved 
when  boilers  are  washed,  the  practice  of  blanking  washout  open- 
ings appears  to  be  meeting  with  considerable  favor  on  some 
roads.  I  believe  the  statement  that  more  boiler  failures  are 
due  to  poor  washing  than  to  any  other  one  cause  can  be  demon- 
strated, and  that  there  is  no  other  way  in  which  the  mechanical 
department  of  any  railroad  can  lay  up  so  much  future  trouble 
for  itself  at  such  a  small  saving  as  by  sHghting  the"  washing 
of  boilers.  The  matter  of  blanking  washout  openings  will  be 
watched  as  closely  as  possible,  and  when  sheets  begin  to  show 
indications  of  distress  vigorous  action  will  be  taken. 

A  summary  of  the  inspection  work  performed  by  the  Division 
of  Locomotive  Boiler  Inspection  during  the  year  ended  June  30, 
1913,  discloses  the  following: 

Number  of  locomotives  inspected 90,346 

Number   found   defective •  •  • , ....  •  »• 54,522 

Number  ordered  out  of  service...,.......*......, 4,676 

The  number  of  locomotives  found  defective  does  not  indicate 
that  these  locomotives  were  found  to  be  in  violation  of  the  law, 
but  they  were  found  to  contain  defects  which  should  be  reme- 
died before  the  locomotives  were  again  placed  in  service.  The 
number  foimd  in  direct  violation  of  the  law  is  represented  by 
the  number  ordered  out  of  service  in  accordance  with  Sec.  6  of 
the  law.  which  requires  the  district  inspectors  to  issue  a  written 
order  holding  the  locomotive  for  repairs  when  one  is  found  that 
does  not  meet  the  requirements  of  the  law  or  rules.  Xo  formal 
appeal  from  the  action  of  any  district  inspector  has  been  filed 
during  the  year.  This,  in  view  of  the  vast  amount  of  work  per- 
formed and  the  number  of  locomotives  on  which  repairs  were 
ordered,  shows  that  while  the  inspectors  have  been  diligent,  they 
have  also  used  discretion  and  good  judgment  in  the  enforcement 
of  the  law.  It  is  believed  that  it  also  shows  the  existence  of 
a  spirit  of  co-operation  and  an  earnest  effort  to  comply  with  the 
requirements  of  the  law  on  the  part  of  a  large  majority  of  rail- 
road officers.  -  - 

DISCUSSION 

The  interest  taken  in  this  paper  was  manifested  by  the  manner 
in  whicli  it  was  discussed.  All  important  points  brought  out  were 
well  received  by  the  members  present.  Some  roads  seem  to  still 
find  trouble  in  obtaining  a  suitable  apparatus  for  squirting  cold 
water,  although  the  Lake  Shore  is  using  a  device  that  seems  en- 
tirely satisfactory.  The  steam  pipe  connection  to  the  injector 
was  also  carefully  considered  and  thoroughly  discussed.  The 
members  of  the  club  were  told  that  a  committee  of  injector 
manufacturers  and  railway  mechanical  men  met  with  William 
Dalton,  chief  engineer  of  the  American  Locomotive  Company, 
last  June  and  were  carefully  considering  this  question.  The  re- 
port of  their  findings  will  probably  be  presented  before  the  Mas- 
ter Mechanics'  Association  next  June.  The  trouble  seems  to  be 
mainly  due  to  improper  brazing  at  the  injector,  and  a  lack  of 
bends  in  the  steam  pipe  to  allow  for  expansion  and  contraction. 
It  is  necessary  that  this  connection  be  carefully  watched,  as  the 
results  from  a  failure  are  almost  always  very  disastrous. 

The  question  of  safe-ending  superheater  flues  was  also  con- 
sidered. The  Chicago,  Burlington  &  Quincy  is  welding  the  safe 
ends  on  these  flues  by  the  oxy-acetylene  process  and  reports  very 
good  results.  Many  members  expressed  the  opinion  that  under 
the  water  conditions  in  and  around  Chicago  the  superheater 
flues  would  not  last  more  than  one  or  two  years,  while  others 
contended  that  those  flues  welded  into  the  rear  tube  sheet  and 
kept  in  a  clean  condition  would  last  three  years  or  more.  The 
Lake  Shore  reported  over  200,000  miles  for  superheater  tubes 
which  were  provided  with  copper  ferrules  beaded  over  and 
welded  in  the  tube  sheet.  That  road  is  also  safe-ending  these 
tubes  with  the  Bradley  hammer  with  success. 

All  were  unanimously  of  the  opinion  that  it  was  most  hazard- 
ous to  tighten  up  washout  plugs  while  the  boiler  was  under 
pressure,  and  undoubtedly  greater  precautions  will  be  taken  to 
see  that  this  is  never  done. 


Concerning  the  maintenance  of  arch  tubes,  it  was  clearly 
brought  out  that  extreme  care  must  be  exerted  in  keeping  them 
clean.  One  road  adopts  the  method  of  scrapping  them  according 
to  their  weight,  which  seemed  to  meet  with  the  approval  of  Mr. 
McManamy,  providing  the  scrapping  weight  was  conservative 
and  that  strict  adherence  was  made  to  the  standard.  The  Lake 
Shore  rolls  the  arch  tubes  into  the  boiler  heads  and  cleans,  them 
with  a  turbine  cleaner  at  every  boiler  washing. 

In  closing  Mr.  McManamy,  in  replying  to  a  remark  that  2  in. 
tubes  had  been  welded  successfully  so  many  years  that  there  should 
be  no  reason  for  riot  welding  the  5j/2  in.  flues  as  successfully,  said 
it  was  the  desire  of  the  department  of  boiler  inspection  that  these 
large  flues  be  welded  decidedly  better  than  the  2  in.  flues,  for  a 
failure  of  one  of  the  large  flues  would  be  much  more  disastrous 
than  the  failure  of  the  small  tube,  and  the  records  show  that  there 
are  a  number  of  small  tubes  faihng.  He  also  intimated  that  the 
future  rulings  or  decisions  as  to  whether  any  weld  should  be 
used  in  superheater  flues  will  be  largely  governed  by  the  way  in 
which  they  act  within  the  next  few  years.  As  the  application  of 
superheaters  to  locomotives  in  large  numbers  has  taken  place 
only  during  the  past  few  years  there  has  not  been  much  necessity 
for  safe-ending  these  large  tubes,  and  one  only  has  been  brought 
to  the  attention  of  the  commission.  He  stated  that  while  a  weld 
as  a  safe  proposition  was  rather  questionable,  the  burning  of  the 
metal  either  side  of  the  weld  seemed  to  cause  the  greatest  num- 
ber of  failures.  He  clearly  pointed  out  that  the  steam  gage  and 
safety  valve  tests  should  be  made  at  every  tliird  inspection,  which 
means  every  90  days,  and  that  these  tests  should  be  made  during 
the  time  of  the  monthly  boiler  inspection. 


LOCOMOTIVE  DESIGN  DURING  1913 


The  past  year  has  brought  important  but  not  spectacular  de- 
velopments in  locomotive  progress.  There  has  been  much  con- 
centration on  more  effective  use  of  fuel  through  fuel  saving  de- 
vices and  capacity  increasing  factors  and  a  marked  tendency 
toward  maximum  power  per  unit  of  weight  has  developed.  The 
important  and  helpful  tendency  toward  co-operation  on  the  part 
of  engineers  of  the  supply  interests  should  be  recognized  and  is 
being  encouraged. 

In  a  general  way,  the  progress  can  be  indicated  and  the  -present 
situation  demonstraied  bj-  the  following: 

(1)  Locomotives  of  the  largest  size"  for  the  diflferent  classes 
of  service  continue  to  be  built  almost  exclusively.  A  beginning 
has  been  made  toward  applying  the  most  economical  arrange- 
ments and  proportions  to  the  lighter  locomotives. 

(2)  Boiler  capacity  per  pound  of  metal  in  the  boiler  has  been 
decidedly  increased  by  the  use  of  larger  fireboxes  and  combus- 
tion chambers,  thus  giving  time  for  the  completion  of  the  gas 
reactions  before  the  flues  are  reached.  Shorter  flues,  giving^a 
higher  rate  of  evaporation  per  unit  of  area,  are  the  result  in  some 
cases.  Flues,  however,  in  no  case,  are  shortened  from  the  front 
end  and,  having  the  size  of  firebox  and  combustion  chamber  de- 
sired, the  flues  are  made  as  long  as  the  weight  Hmits  will  permit. 

(3)  Cyhnders  are  increasing  in  relative  size  due  to  the  lower 
steam  consumption  at  shorter  cut-offs  wjien  using  superheated 
steam.  Stokers  are  also  causing  enlarged  cyUnders  because  of  the 
increase  in  the  maximum  boiler  capacity.      .:U  -V:  ^/v. 

(4)  Heavier  weights  are  being  placed  on  drivers  in  connection 
with  the  lighter  weights  of  reciprocating  parts. 

(5)  Superheaters  and  brick  arches  are  almost  universally  ap- 
plied to  new  locomotives  and  are  also  being  installed  on  many 
older  designs.  '-■'■;;..'■ 

(6)  Standardization  of  the  parts  most  frequently  requiring  re- 
pairs and  the  use  of  these  parts  on  new  locomotives  as  far  as 
possible,  is  being  more  widely  practiced. 

In  these  days  of  diminishing^nd  disappearing  net  earnings, 
higher  average  train  loads  must  be  handled.  Locomotives  are 
now  being  called  on  for  results  which  but  a  few  years  ago  would 
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have  seemed  absolutely  impossible.  The  locomotive  designers 
are  meeting  the  demand  and  are  producing  Atlantic  type  loco- 
motives which  do  as  much  work  and  haul  as  large  trains  as  the 
Pacific  type  did  two  years  ago;  consolidations  which  perform  the 
service  that  demanded  Mikados  in  1911,  and  all  classes  which 
will  pull  from  10  per  cent,  to  30  per  cent,  larger  trains  on  the 
same  amount  of  coal  used  two  or  three  years  ago.  At  the  same 
time,  if  allowance  is  made  for  increases  in  wages  and  the  in- 
creased cost  of  material,  the  cost  of  repairs  per  unit  of  work 
has  been  actually  decreased. 

The  general  use  of  the  superheater  and  brick  arch  is  largely 
responsible  for  this  improvement,  but  the  adjusting  of  all  parts 
to  the  best  relationship,  one  with  the  other,  has  been  effective  in 
«"ontinuing  the  improvement. 

In  general  the  problem  has  been  to  obtain  the  greatest  draw- 
bar pull  at  the  highest  practical  speed  for  the  service  with  the 
least. total  weight  of  locomotive.  Sustained  drawbar  pull  de- 
pends mostly  on  boiler  capacity,  and  in  this  direction  great 
strides  are  being  made.  While  the  ratio  of  output  in  steam  to 
the  weight  of  the  boiler  is  increasing,  still  the  total  weight  of  the 
boiler  also  continues  to  increase.  This,  in  turn,  means  greater 
weight  on  the  wheels,  most  of  it  coming  on  the  drivers.  In 
high  or  moderate  speed  service  the  permissible  dead  weight  on 
drivers  is  controlled  by  the  hammer  blow  of  the  excess  weight 
in  the  counterbalance  which  is  controlled  by  the  weight  of  the 
reciprocating  parts.  The  weight  of  these  parts  is  dependent  on 
the  amount  of  power  delivered  by  the  cylinders,  and  thus  the 
cycle  is  complete. 

While  there  has  not  actually  been  built  this  year  a  locomotive 
which  exceeds  in  total  weight  the  2-10-10-2  type  built  by  the 
,  Santa  Fe  in  1911.  which  weighs  616.000  I]).,  or  the  Virginian 
2-8-8-2  type  built  by  the  American  Locomotive  Company  in  1912, 
which  weighs  540,000  lb.,  still  the  average  weight  of  new  locomo- 
tives built  continues  to  increase.  Selecting  ten  typical  examples 
of  the  2-8-2  type  built  during  the  year,  the  average  total  weiglit 
is  293.020  lb.  The  average  for  ten  Pacific  type  engines  is  273.130 
lb.,  and  for  four  typical  consolidations  the  average  weight  is 
246.875  lb.— A'aiVzirtv  -i.?r  Gazciie. 


RAILWAY    ACCIDENTS  AND    THEIR 

CAUSES 


During  the  year  ending  June  30,  1913,  a  total  of  76  train 
accidents  were  investigated  by  the  Interstate  Commerce 
Commission.  These  accidents  comprised  51  collisions  and 
25  derailments,  and  caused  the  death  of  283  persons  and 
the  injury  of  1,880  persons.  The  collisions  investigated  were 
responsible  for  221  deaths  and  1.174  injuries,  and  the  derail- 
ments caused  62  deaths  and  706  injuries. 

The  commission  again  is  compelled  to  note  the  exceedingly 
large  proportion  of  train  accidents  due  to  dereliction  of  duty 
on  the  part  of  employees.  Fifty-six  of  the  accidents  investi- 
gated during  the  year,  or  nearly  74  per  cent,  of  the  whole 
number,  were  directly  caused  by  mistakes  of  employees. 
These  mistakes  were  of  the  same  nature  as  those  noted  by 
the  commission  in  its  last  annual  report,  namely,  disregard 
of  fixed  signals;  improper  flagging;  failure  to  obey  train 
orders;  improper  checking  of  train  register;  misunderstanding 
of  orders ;  occupying  main  track  on  time  of  superior  train ; 
block  .operator  allowed  train  to  enter  occupied  block;  des- 
patc!'"r  gave  lap  order  or  used  improper  form  of  order;  op- 
erator made  mistake  in  copying  order;  switch  left  open  in 
face  of  approaching  train;  excessive  speed;  failure  to  identify 
train  that  was  met. 

These  errors  are  exactly  the  ones  which  figure  in  the 
causes  of  train  accidents  year  after  year.  Their  persistence, 
leading  always  to  the  same  harrowing  results,  points  in- 
evitably to  the   truth   of  one  or  the  other  of  the   following 


alternatives:    Either 
railroad    disasters   are 
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great    majority    of    these    deplorable 
unavoidable   or   there    exists   a    wide- 


spread lack  of  intelligent  and  well-directed  effort  to  minimize 
the  mistakes  of  employees  in  the  operation  of  trains.  It  is 
not  believed  that  all  tnose  accidents  which  are  caused  by  the 
mistakes  of  employeeslare  unavoidable.  It  is  quite  true  that 
man  is  prone  to  erroil  and  as  long  as  absolute  reliance  is 
placed  upon  the  humari  element  in  the  operation  of  trains 
accidents  are  bound  toloccur.  but  until  it  can  be  shown  that 
all  reasonable  and  proner  measures  have  been  taken  for  its 
prevention  no  accident  can  be  classed  as  unavoidable. 

All  of  the  mistakes  noted  above  are  violations  of  simple 
rules,  which  should  have  been  easily  understood  by  men  of 
sufficient  intelligence  tc  be  entrusted  with  the  operation  of 
trains.  The  evidence  is/that  in  the  main  the  rules  are  under- 
stood, but  they  are  habftually  violated  by  employees  who  are 
charged  with  responsibility  for  the  safe  movement  of  trains. 
The  evidence  also  is  t  lat  in  many  cases  operating  officers 
are  cognizant  of  this  ha  »itual  disregard  of  rules  and  no  proper 
steps  are  taken  to  corr  ;ct  the  evil.  Many  operating  officers 
seem  to  proceed  upon  the  theory  that  their  responsibility 
ends  with  the  promulgation  of  rules,  apparently  overlooking 
the  fact  that  no  matter  Ihow  inherently  good  a  rule  may  be, 
it  is  of  no  force  unless  il  is  obeyed.  On  very  many  railroads 
there  is  little  or  no  syitem  of  inspection  or  supervision  of 
the  work  of  train-service  employees  so  far  as  pertains  to 
those  matters  which  vitally  affect  safety.  Employees  are  ndt 
examined  on  the  operating  rules  except  at  the  time  of  their 
promotion,  and  only  th(  most  perfunctory  efforts  are  made 
to  determine  their  fitne>s  to  perform  the  duties  assigned  to 
them  from  time  to  time 

This  lack  of  supervisio  i  and  inspection  with  respect  to  mat- 

of  trains  is  unexplainable  when  the 
matters     directly     affecting    the 


ters  affecting  the  safety 
careful     supervision    of 


revenue  of  the  roads  is  cansidered.  The  auditing  and  check- 
ing systems  used  fot  de  ecting  the  dishonesty  of  employees 
are  marvels  of  ingenuity  and  careful  attention  to  detail,  but 
means  of  determining  \hether  trains  are  operated  in  ac- 
cordance with  the  requirL'ments  of  safety  and  in  conformity 
with  the  rules  are  almo  ^t  entirely  lacking.  Road  foremen 
are  employed  to  superv  se  the  work  of  enginemen  and  to 
instruct  them  in  their  duties,  but  such  supervision  and  in- 
struction pertain  mainljj  to  matters  affecting  the  proper 
working  of  engines  so  as  to  economize  in  the  use  oji  fuel, 
oil  and  other  supplies;  instruction  on  the  rules  is  either 
entirely  neglected  or  mad;  secondary  to  matters  of  economy. 
Instruction  in  the  use  of  the  air  brake  is  quite  general,  but 
this,  again,  is  mainly  for  the  purpose  of  improving  practice 
in  the  direction  of  econon  y  by  eliminating  shocks  and  break- 
in-twos  in  the  handling  of  trains,  thus  reducing  the  money 
loss  caused  by  damaged  equipment  and  lading.  The  pre- 
vention of  accidents  by  a  ptrict  observance  of  operating  rules 
means  not  only  the  savin  \  of  human  life,  but  of  large  sums 
of  moneya*  well;  It  wculd  seem,  therefore,  that  adequate 
inspection  and  supervision  of  the  work  of  employees  to  insure 
safety  in  operation  would  be  amply  justified  from  the  stand- 
point of  economy  alone. 

In  previous  reports  tl  e  commission  has  recommended 
legislation  requiring  the  :  tandardization  of  operating  rules. 
It  is  vital  to  the  safe  mo  ement  of  trains  that  rules  should 
be  explicit  and  uniform  i  i  character,  so  that  they  may  be 
easily  understood  and  thatuhere  may  be  no  doubt  as  to  their 
application.  To  this  end/  Federal  legislation  is  necessary. 
Such  legislation  also  sho  ild  require  proper  supervision  of 
employees,  to  insure  that  the  rules  are  obeyed,  as  well  as 
systematic  instruction  anc  examinations  at  stated  intervals 
to  make  certain  that  no  employee  is  permitted  to  be  in  a 
responsible  position  unlesk  he  is  thoroughly  familiar  with 
his  duties  and  competent  tcj  perform  them. — Annual  Report  of 
the   Interstate  Commerce   Commission. 


SAND  BLAST  FOR  CLEANING  STEEL  CARS 


BY  J.  M.  BETTON* 

With  the  rapid  increase  in  the  number  of  steel  cars  it  became 
necessary  to  provide  means  for  removing  the  old  paint  from 
their  surfaces,  as  well  as  to  prepare  them  for  a  new  covermg. 
The  sand  blast  is  generally  admitted  to  be  the  most  efficient 
and  economical  means  of  accomplishing  this,  and  special 
structures  are  needed  as  adjuncts  to  the  railroad  shops  to 
enable  this  work  to  be  done  continuously  and  without  inter- 
ference with  other  work.  The  two  arrangements  shown  in 
the  illustrations  were  prepared  to  meet  the  demand  for  a 
separate  sand  blast  cleaning  shop. 

Each  shop  is  106  ft.  x  38  ft.  inside  and  25  ft.  6  in.  in  height, 
giving  ample  room    for  sand  blasting  an   80  ft.   steel  passenger 


this  at  the  f^oor  level  is  a  line  of  standard  gage  track.  On 
each  side  of  the  central  track  is  a  grating,  preferably  of 
wrought  iron  bars  V/z  in.  x  Yz  in.  with  •)«  in.  spaces,*  extending 
from  end  to  end  and  supported  by  concrete  piers,  two  lines 
of  which  also  support  the  central  track.  .Along  each  side  of 
the  building  is  a  line  of  24  in.  gage  industrial  track,  the  ties 
set  in  the  concrete  flooring,  each  line  carrj-ing  two  or  more 
flat  cars  upon  which  sand  blasts  are  mounted.  There  are 
four  36  in.  x  36  in.  Drucklieb  injector  sand  blasts,  each  of 
2,000  lbs.  capacity  and  weighing  when  filled  about  2.900  lbs 
•  Each  of  these  is  mounted  on  a  four-wheel  flat  car  of  two 
tons  capacity  with  a  wooden  top,  cast  steel  wheels  and  roller 
bearings.  Each  sand  blast  is  provided  with  10  ft.  of  1J4  >"• 
rubber  air  hose  with  couplings,  two  25-ft.  lengths  of  IJ^  in.  de- 
liverv  hose,  nozzle  holders.  100  steel  nozzles,  two  sand  blasters' 
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Arrangement  of  Building  and  Equipment  for  Cleaning  Steel  Cars  by  Means  of  a  Sand  Blast 


coach  or  two  4a  ft.  -steel  box  or  gondola  cars  placed  on  a 
track  extending  through  the  building.  The  building  may  be 
built  of  stone,  brick,  concrete,  or  with  a  steel  frame  coT«rcd 
with  corrugated  iron.  The  sides  and  ends  are  well  provided 
with  windows,  giving  ample  light,  which  is  very  essential 
to  obtaining  the  best  results  both  in  quality  of  work  and 
time.  These  windows  are  screened  on  the  inside  with  No.  10^ 
window  netting  to  stop  the  line  flying  gravel. 

The  cleaning  shop  should  be  located  to  leeward  of  the  paint 
shop  with  respect  to  the  average  prevailing  winds,  to  obviate 
any  trouble  from  the  distribution  of  fine  dust,  and  at  such  a 
distance  as  to  permit  of  the  cleaned  car  passing  to  the  point 
of  painting  as  quickly  as  possible.  •    -i    ,  .  •    .• 

One  of  the  illustrations  shows  a  pit  8  ft.  in  the  clear  with' 
concrete  floor  extending  under  the  whole  building,  and  over 

•26  Park  Place,  New  York.  . 


helmets  and  the  necessary  connections  ft)r  a  single  line  of  hose. 
Connection  with  the  air  piping  is  made  at  convenient  points 
along  the  side  walls.  Each  sand  blast  may  be  operated  through 
one  or  two  nozzles,  as  required,  enabling  four  or  eight  men  to 
work  at  the  same  time.    ::"','■ '■j:-';i^  ':-■■/ y^- 

The  nozzlemen  work  from  the  gyrating  at  the  level  of  the 
"Irack  and  reach  the  upper  parts  of  the  cars  by  means  of  light 
ladders,  running  tm  an  angle  iron  secured  to  the  grating. 
The  bottom  of  the  car  may  be  reached  from  the  pit  below. 

The  sand  falls  through  the  grating  to  the  floor  of  the  pit, 
upon  which  it  is  collected  by  means  of  wide  hand  scrapers 
or  scoops,  such  as  are  used  by  street  cleaners,  and  brought 
to  the  sand  shaker,  into  which  it  is  shoveled.  The  good  sand 
is  held  on  the  shaker  and  delivered  to  the  blower,  which  car- 
ries it  up  to  the  sand  collector.  It  then  falls  through  the 
collector  to  the  sand  bins,  and  is  spouted  into  the  sand  blasts 
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as  required.  The  upper  screen  of  the  shaker  holds  back  scale, 
stones,  etc.,  and  the  dust  and  fine  sand  of  no  value  fall  to  the 
ground  and  are  removed  as  they  accumulate. 

A  No.  7  Buffalo  blower  is  used,  with  14  in.  inlet,  and  should 
provide  5  oz,  pressure  at  1,800  r.  p.  m.  It  is  run  by  a  10  h.  p., 
d.  c.  230  volt  electric  motor. 

There  are  two  14  in.  Buffalo  sand  collectors,  with  14  in. 
outlet  leading  outside  of  the  building  to  discharge  any  dust 
entraine<I  with  the  sand.  The  diameter  of  the  shell  is  56 
in.  and  the  length  96  in.  Two  sand  bins  of  riveted  steel. 
No.  16  gage,  are  provided,  each  17  ft.  long.  3  ft.  0  in.  wide, 
4  ft.  0  in.  deep  at  the  rear  and  8  ft.  6  in.  deep  in  front,  with 
three  4  in.  sand  gates.  These  are  supported  by  the  walls  and 
from  below.  The  capacity  of  each  bin  is  17  tons.  The  breeches 
pipe  connecting  the  two  lines  of  piping  to  the  blower  is  pro- 
vided with  gates,  enabling  either  side  to  be  used  at  will. 
This  piping  is  laid  below  the  floor  level  to  avoid  the  sand 
blast  tracks.     The  blower  acts  as  an  auxiliary  dust  exhaust. 
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where  there  is  a  tee  and  i  vertical  drop  pipe  with  a  cap  and  1  in. 
drain  cock  to  catch  any  ivater  condensed  in  the  piping.  There 
are  risers  from  this  pipi  between  each  window,  fitted  with  a. 
1'4  in.  straightway  cocl^  and  a  quick  attaching  hose  coupling. 
Additioi)3tk,4torage  bins  tor  wet  or  dry  sand  may  be  arranged, 
as  convenient  m  the  pit. 

The  sand  blasts  work  under  30  lbs.  air  pressure  per  square 
inch  with  ^  in.  nozzles,  requiring  1,288  cu.  ft.  of  free  air  per 
minute.  The  air  compressor  may  be  of  any  type  capable  of 
delivering  1,300  cu.  ft.  of  free  air  per  minute  continuously 
under  an  even  pressure  of  30  lbs.  per  square  inch.  It  should  be 
of  about  130  h.  p..  and  mdy  be  driven  by  steam  or  belt;  it  should 
never  be  located  in  the  sand  blast  shop. 

The  air  receiver  should  be  of  ample  capacity  to  insure  a 
steady  and  even  flow  oflair.  The  sand  used  should  be  good 
hard,  sharp,  bank  or  beath  sand  or  gravel,  about  No.  8  mesh 
(Jx  in.  square)  and  mus^  be  thoroughly  dried  before  using. 
It  can  be  used  a  numbe^  of  times  before  becoming  too  fine 
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There  are  located  at  each  end  of  the  shop  above  the  doors, 
a  48  in.  Buffalo  disc  exhau>t  fan,  operated  by  a  d.  c.  electric 
motor.  Each  fan  has  a  capacity  of  18,000  cu,  ft.  of  air  per 
minute.  The  cubic  contents  of  the  building  shown  are  ap- 
proximately 150,000  cu.  ft.  and  the.se  two  fans  will  change 
the  air  about  every 'four  minutes.  By  closing  the  doors  and 
opening  a  window  on  each  side  in  the  middle  of  the  building, 
currents  of  air  will  be  established  from  the  center  to  each 
end,  drawing  off  the  dust  suspended  in  the  air.  With  open 
doors  and  windows,  and  no  objection  arising  from  adjacent 
shops,  the  shop  can  be  ventilated  without  exhaust  fans. 

A  sand  shaker  provided  with  two  sieves  and  operated  by 
either  electric  motor  or  compressed  air  is  included.  The 
upper  sieve  is  No.  8  mesh,  and  is  provided  with  handles  with 
which  it  may  be  removed  to  throw  out  stones,  scale,  old 
paint,  etc.  The  lower  sieve  is  No.  30  mesh  and  delivers  the 
good  sand  through  a  suitable  trough  to  the  blower.  The 
sand  drier  is  located  in  the  pit  at  any  convenient  point.  The 
drier  should  have  a  capacity  to  dry  10  tons  of  sand  per  day. 

A  4  in.  air  main  is  laid  along  each  side  of  the  building  be- 
low  the  windows.     It   drains   from   each   end   to  the   center, 


The  Co: 


for  effective  work, 
ton  per  liour. 

The  arrangement  show 
foreman,  eight  nozzleme 


g   Apparatus 


sumption  of  sand  will  be  about  one 


vii  is  designed  ft 
n  |ind  two  sand  i 


screening  the  sand  and   rel'il 

This  provides  a   simple 
and  thorough  cleaning  of  j 
the  building  may  be  slight 


or  operation  by  one 
men,  for  drying  and 
ing  sand  blasts,  a  total  of  11  men. 
md  effective  outfit  for  the  quick 
ny  steel  cars.  The  dimensions  of 
y  altered  and  the  arrangement  of 
the  apparatus  changed,  bi*  it  will  be  found  that  too  much 
room  has  not  been  allowedf  and  that  the  central  arrangement 
of  the  sand  handling  apparatus  will  give  the  best  working 
facilities.  If  additional  capicity  is  needed,  an  arrangement  of 
cleaning  tracks,  either  parallel  or  radiating,  as  in  a  round- 
house, will  be  found  preferable  to  extending  a  single  track, 
owing  to  the  better  facilities  for  ventilation. 

The  other  illustration  slows  a  similar  arrangement  along 
more  simple  lines,  the  prin:ipal  difference  being  in  the  omis- 
sion of  the  pit  and  the  sa  id  handling  apparatus.  It  is  esti- 
mated that  the  necessary  h  bor  for  operating  this  shop  would 
include  one  foreman,  eight  nozzle  men  and  three  sand  men,  a 
total  of  12  men'  when  workii  ig  at  full  capacity. 
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Roller   Bearings  on   Coaches 

Standard  70  ft.  Coaches  and  Interurban  Cars  Show 
Reduced    Resistance   and   Ijow   Maintenance    Cost 


It  is  not  infrequently  necessary  to  put  a  second  locomotive  on 
a  heavy  passenger  train  for  the  purpose  of  supplying  extra  power 
for  starting  and  during  acceleration,  both  for  station  stops  and 
for  the  probable  block  signal  stops  or  slow  downs  Many 
late  trains  have  I)een  caused  by  the  time  lost  in  slow  acceleration 
following  an  unusual  number  oi  stops  or  slow  downs  from  sig- 
nal or  other  causes.  Tests  that  have  been  made  in  the  past 
indicate  that  journal  friction  becomes  a  continually  more  im- 
portant factor  of  the  total  resistance  as  the  speed  is  decreased, 
and  the  wish  has  many  times  been  expressed  that  it  might  be  pos- 
sible to  apply  anti-friction  bearings  to  heavy  passenger  cars  and 
thus  allow  the  normal  reserve  capacity  of  a  locomotive  of  suitable 
size  to  maintain  the  schedule  under  ordinary  conditions,  to  take 
care  of  the  unexpected  slow  downs.  In  addition  the  reduced 
resistance  of  the  train  at  any  speed  would  be  an  assistance  to 
the  same  end.  L'ntil  a  comparatively  recent  time  such  a  con- 
struction has  not  seemed  feasible.  The  continual  pressure  on 
those  studying  the  problem,  caused  by  the  increased  weight 
and  carrying  capacity  of  automobiles,  aided  by  the  develop- 
ment of  heat  treatment  of  metals  and  the  improved  material 
tli.it    i.in    now    be    obtained,    has    brought    roller    bearings    to    a 


of  speeds  up  to  65  miles  an  hour.  During  the  first  two  years' 
service  this  car  ran  175,000  miles  and  required  absolutely  no  at- 
tention to  the  bearings  except  lubrication.  These  bearings  are 
still  in  service  and  are  in  as  satisfactory  operating  condition  as 
when  installed  nearly  eight  years  ago. 

On  the  basis  of  the  experience  with  these  equipments,  the  design 
was  further  improved  and  refined,  and  in  July,  1910,  roller  bear- 
ings were  applied  to  a  25-ton  interurban  car  operated  by  the 
Lehigh  Valley  Transit  Company  between  Philadelphia  and 
Allentown.  Pa.  Since  that  time  other  similar  cars  on  that  line 
have  been  equipped  and  sixteen  cars  with  roller  bearings  are 
now  in  regular  service.  Six  of  the  heavy,  Pullman  type  cars 
are  on  high  speed  schedules  and  make  an  average  of  about  6.000 
miles  per  car  per  month  and  are  now  running  about  85,000  miles 
on  three  pints  of  oil.  Experience  with  this  equipment  indicates 
that  inspection  once  in  15,000  to  20,000  miles  will  be  sufficient. 
The  cars  weigh  about  80.000  lbs.  without   passengers. 

Some  similar  cars  on  the  Philadelphia  &  Western  Electric 
Line  have  been  subject  to  a  comparative  test  between  the  roller 
bearing  cars  and  those  having  plain  bearings.  These  tests 
showed  a  power  consumption  of  6.2  kilowatt  hours  per  car  mile 


Passenger  Coach  on  the   Bangor  &  Aroostook,   Equipped  with   a    Fuli   Set  of  Roller  Bearings 


degree  of  perfection  that  makes  them  a  possibility  for  gen- 
eral application  to  freight  and  passenger  cars.  As  proof  of  this, 
an  example  of  a  74  ft.  coach  with  a  seating  capacity  of  84  and  a 
weight  of  91.200  lbs.  which  has  been  in  regular  service  on  the 
Bangor  &  Aroostook  for  nearly  two  years,  can  be  cited.  Dunng 
this  time  no  faults  of  any  kind  have  developed  in  connection  with 
the  l>earing  and  the  riding  qualities  of  the  car  have  been  ma- 
terially imj)ntvod.  It  has  been  found  that  this  car  starts  more 
smoothly,  coasts  more  freel}-,  stops  easier,  accelerates  faster,  and 
racks  the  car  and  truck  less  than  does  the  plain  bearing.  In  atl- 
dition  the  oihng  and  maintenance  costs  have  been  materially 
reduced.  "  .  '.  . 

Before  making  an  application  to  a  full  sized  standard  steam 
railroad  coach,  a  long  series  of  experiments  were  made  on  lighter 
rolling  stock.  In  August,  1902,  the  Standard  Roller  Bearing 
Company  of  Philadelphia  applied  roller  bearing  journals  under  a 
single  truck  street  car  operated  by  the  Syracuse  Rapid  Transit 
Company.  This  car  was.  of  course,  very  light,  but  it  ran  for  six 
years  without  repair  or  replacement  so  far  as  the  bearings  were 
concerned.  During  this  time  it  made  a  mileage  of  over  250.000 
miles.  During  the  same  period  other  cars  of  the  same  type,  oper- 
ated on  plain  bearings,  had  their  bearings  renewed  ten  times  at 
a  total  cost  of  $20  per  wheel.  In  February,  1906,  the  same  com- 
pany made  an  application  of  rf)ller  bearings  to  a  Strang  gas- 
electric  car.     This  car  has  a  weight  of  80,000  lbs.,  and  is  capable 


for  the  plain  bearing  cars  and  5.2  kilowatt  hours  per  car  mile 
for  the  roller  bearing  cars,  a  saving  of  approximately  17  per 
cent.  A  test  was  also  made_of  the  flange  wear  in  the  two  cases 
and  a  checking  of  the  shape  of  the  wheel  tread  and  flange  by 
taking  plaster  of  paris  impressions  after  30.000  miles  in  both 
cases,  indicated  that  the  roller  bearing  equipment  reduced  the 
amount  of  flange  wear.  Casts  which  will  be  made  at  the  end  of 
the  next  30.000  miles  service  will  prx>l>ably  give  more  positive 
results  on  this  feature. 

-Annular  ball  bearings  have  been  very  successful  on  light  weight 
equipment,  and  at  the  present  time  there  are  49  storage  battery 
streets  cars  provided  with  ball  bearings  in  service  in  New  York 
City.  Applications  have  also  been  made  by  the  Hess- Bright 
Manufacturing  Company.  Philadelphia,  Pa.,  to  a  number  of 
heavy  interurban  cars.  The  first  one  was  made  in  1908  on  a  40- 
ton  electric  car  on  the  Atlantic  City  and  Shore  Railroad.  This 
equipment  is  still  operating  satisfactorily,  and  there  is  every 
reason  to  believe  that  it  will  continue  to  do  so  for  several  years. 
Following  that  application,  others  were  made,  and  all  have 
given  satisfactory  results,  although  ball  bearings  have  not.  as  yet 
been  adopted  as  standard  by  any  electric  railway  company,  save 
for  battery  car  operation. 

The  method  of  application  of  ball  bearings  is  the  same  in  all 
cases,  namely,  that  two  ball  bearings,  each  a  complete  unit,  are 
used  in  each  box.  one  inside  the  pedestal  jaw,  an<l  one  outside. 
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as  rci|uirifl.  Tlu  ui'Ikt  -crccn  gi  the  sliakrr  Ik.I.K  hack  >calo, 
-t-tiu-r*.  ct*.\.  ami  the  <!iist  ami  line  saml  of  n..  vahir  tall  t<>  the 
L:r.  iiiKl  an«i  ;trc  retnovcd  .is  they  accunuilate. 

A  N<«.  7  Buffalo  blower  is  used,  witli  14  in.  inlet,  an<l  >hould 
provide  5  <>/.  j)ri>-nri'  atXS(M>  r.  ]».  ni.     It  is  niii  liy  a  10  li.  p.. 

here  are  tU"  14  in.  I'.ntV.-dn  sand  Cnlkct<Ts.  with  14  in. 
•  nilrt  Uatlrnti  outside  ni  tlie  Imihlin).;  to  disch;ir,i;e  any  dust 
(lUraiuid  wit!)  the  saml.  Tlu'  diamtier  of  the  siiell  is  56 
in.  and  the  lenj^th  'M)  in,  Two  sand  bins  of  riveted  steel. 
No.  10  >;;ijjc,  are  provided.  e:ieh  17  ft.  Ion;.;.  ,^  ii.  ()  in.  wide. 
4  ft:;  0  in.  .(^efl-.^aj'  the  rear  atid  S  ft.  6  in.  deep  in  front,  with 
three  4  in.  s.-ind  jiiites.  Tlust-  are  supported  hy  tin-  walls  and 
from  "TTclow.  The  rapacity  < if  each  hin  is  17  tons.  The  l»reeches 
pipe  C'HuiectiHj.^  tlu-  two  lints  of  pipinj.;  to  ilu'  lilowtr  is  pr<^- 
vided  vvithRattSi'ertaliUrtR.:  either  si«k'  to  Ik.-  u<.cA  at  will. 
This  puMnu  is  ^aid  hi'to\\-  th,-  tloor  Irvcl  to  a\oid  the  sand 
htasi  tracks,      lliy   blowvt  aet%  »s  an   au.xiliary  diist   e.xhaust. 


wlurp   thiTc   is   ;,    In.   ;in(l 

drain  cock  to  catch  anv 


TiOX 


Vol.  88.  No.  1 


I  \crtic;il  drop  pijic  with  a  c.tp  and  Tin 
water  ccMidensed  in  the  pipini;.    There 


irc  risirs  ironi  this  pijf;  between  each  window,  iVtted  with  ^ 

and  a  quick  attaching  hose  coupling;, 
for  wet  or  <lry  sand  may  be  arranged 


1  '  I  in.  straightway  cod 
Additional  storage  l>ins 
as  c.  nviniun  in  the  ]ih. 

1  lie  sand  bla>t<  work  uiuKr  30  lbs.  air  i>ressiirc  per  square 
inch  with  'j  in.  no/zK-s  rciiniriiii.;  1.28S  cu.  ft.  of  free  air  per 
minute,  'ilie  ;iir  com]>r  ssor  ni.i>  be  of  any  type  capal>le  of 
deliverin.u  1..HM)  cu.  ft.  lof  free  air  ]>er  minute  continuously 
under  an  even  pressure  <  t  M)  \\<>.  per  s(|uare  inch.     It  should  be 


of  about  l.V>  h.  ft.,  and  ni; 
never  be  located  in  the  - 
The  air  receiver  ,shou 
steady  and  even  llow  of 
hard,  sh.irp.  Ii;ink  or  bea' 
(  '  .-<  in.  s<|uare  »  an«l  nnis 
It   can  bi'  Used  ;i  iiunilie 


\  be  driven  by  stt-aiu  or  belt :  it  should 

ukI  blast  shop.  ^^   "•.,     "f-.  V  ■• 

il   In-  of  ample   cap.icity  to  insure   a 

air.     The  sand  useil  sli<,>uld  be  good 

h  sand  or  yravel,  about  Ko.  8  mesh 

In-  thoroughly   dried   before  using. 

'f  time<;  before  bcconiing  too  fine 
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A  Simpler  Arrangement  of  Sand   Blasting    EquipmerTt  Which   Omits   the   Pit    and    Sar 


I  111  ri  are  !<icate<.I  al  lacli  end  of  ti).e  sli.,|i  al»o\i  ilu-  rloors. 
a  48  in  l'.iiff;ib»  disc  exhaust  fan.  o]>erated  by  a  cl.  c.  electric 
motor.  l-"uctif:uv  has  a  capacity  of  18.n(Hl  cu.  I't.  of  air  per 
niintit*-.  The' cubic  coinents  of  tJu-  buildin;^  s|i,,\vn  are  ap 
prifxiinately  15(1.1*10  cu.  ft.  and  these  two  f.ms  will  change 
the  air  about  e\ery  four  itrinutes.  I'.y  closing  the  door-  and 
opening  .tWindow  tin  each  side  in  t-he  middle  of  the  building. 
ctirreiits  «^>f  air  wUl  be  esiabli>heil  ir->m  the  center  to  each 
•  end.  di a ^iing~TtTmfc  dust  suspendeil  in  the  air.  With  open 
~^iors  iwiil  wind'.'ws.  and  no  ofijection  arising  from  adj.icent 
shops.  tliiL.shon  can  be  ventflatefl  without  exhaust  f.ins. 

A  saiub  ^hafcexLj*r<>vTcled  with  two  sieves  and  operated  by 
eittter  electric  niot«lT-^<^  conipre^sed  air  i<  inchnled.  The 
upper  sieve  is  No.  8  meslt.  rt+td  is  provideil  with  handles  with 
which  it  inrCy  be  rcJivoved  t<>  throw  out  stones,  scale,  ol 
paint,  etc.  The  lower  sieve  i-  Xo.  ?>0  uiesh  and  «lelivers  the 
. gcv»d  sand  t h roii^lT  a  suital)lc  trough  to  the  blower.  The 
s.md  drier  is  t.iCated  in  the  pit  at  any  convenient  point.  The 
drier  sbould  ha\e  a  capacity  to  dry  10  tons  of  sand  per  day. 
.A  4  in.  air  inain  is  laid  abmg  each  side  of  the  building  be- 
ii>\(r  .the   windows.    -Tt drains    from    each    end    to   the    center. 


!•  -y  e(Ucti\  <    v\ '  'rk        rile  Cl 
toll  per  lii  .jn^. 

J  he  .irrangiiiM  lit    sli,,\\ 
fon-niaii.  eii^ht   no//Ieiiien 


This    ])ro\ides   a    sinipU 


d    Handling   Apparatus 


isiini))iiojnii.  i\^\M\.  wiirbie'.Kbout  t">nc 

i-  desiynedJvf  .operation  by  one 
ind  two  sand  nieu.^^JiOr.  drying  and; 
screenin;.;   the   san<l  and   re!  Ilinu  sand,  blasts,  a  total   (•/   11   nun 


ami    efteciive    outfit    for   the    quick 


I  Mis  ])ro\ines  a  snnpie  and  enicuve  outm  lor  ine  quiCK 
ind  thorough  cleanint;  of  kny  steel  car-.  The  dimensifins  of 
the  building  nuty  be  slightly  altered  and  the  arrangement  of 


the  ajiparatus  changed,  b 
room  has  ni>t  been  allowe 
of  the  sand  handling  aii] 
facilities.     If  additional  ca 


It  it  will  be  found  that  too  much 
I  and  that  the  central  arrangement 
iratus  will  give  the  best  working 
acity  is  needed,  an  arrangement  of 
cleaning  tracks,  either  itaV.iHel  or  radiating,  ini. in  a  round- 
house, will  be  found  jtreftlrable  to  extending  a  single  track, 
owing  to  the  better  facilitt'S  for  ventilation. 

_ he  other  illustration  blows  a  similar  arrang.eiuent  alonjf 
more  simple  lines,  the  pririijial  dif'fen  iice  being  in  the  omis- 
sion   of   the  .pit    and    the    s.iid    handling    aj)fi;ir;itus.      It   is    esti- 


niate<l   that   the    tiecessary   h 
include  one   foreman,  eiiibt 
total  of  12  nun  when  worki 


lor   fijr  operatiny    this   shop   would 
no7/le  men  and  three  sand   men,  a 

it    full  capacity.  X   ,:!,',••. 
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Roller   Bearings   on   Coaches 


Standard   70  ft.  Coaches  and  Intcrurban  Cars  Show 
Reduced    Resistance    and    Low    Maintenance    Cost 


II  i>  iii>t  iiitriqiu  im1\  iu'tv>sary  to  put  a  sx'iVtml  loivniKitivc  on 
;i  lu.ixy  pasM'Tii-cr  ir;iiii  pt  llu-  piiriiosc  <ii  >iiiipl> '"-  <.\ira  power 
fur  -lartin*;  ami  <liirin!i  aci«.Urati<>n.  Iioth  I'nr  vtatinii  >ti'])s  aii<l 
l(.r  tlu-  prdiialiU-  lilock  si.yiial  st<>]>>«  or  >l'>u  <lo\viis  Many 
hiW  train-  Iiavr  Ikiiv  laiisid  liy  t!u-  tinu-  lt'>t  in  -l"'\v  acceleration 
follouiny  an  !;iui>Ma1  nuiuliiT  "i'  -tup's- or.  slow  d^^wn-  I'rotn  sig- 
nal "T  litlur  causes.  Tesl>  that  liave  been  nia<lr  in  the  past 
in<livati-  tliat  jonrna!  friction  lucunies  :i  c<>tititnially  nmre  ini- 
pi.n:nt  laclMf  of  the  total  riMstance  as  the  spti<I  is  rlecreastd. 
an<l  thi-  ui-li  lia<  niany  tiimis-WeiiexpreisSccl  that  it  inii^lu  be  pos- 
sihlc  to  api)l>  anti-'friitioJi  hoarinys  to  lieaVy  pa*.s<'Tigt*r:  cars  Jtml 
thus  allou  the  nonnal  reserve  capacity  of  a  locotuotive  of  siiitaMo 
size  t<)  niaini^tin  the  ~che«lu)e  initKr  ''riUnary.  contlitioiis.  to  take 
Cari.'   olVrtlie   nni'.\pecre«,l;  i*"'^^    *^<vM»'^;   VJt^^'^^^^  tlie   re«Uice»l 

r<?*i^tai>ecv  <»t  tll<^:  tfaiii  -nt-c :hiy  :?iit^;<ji^  a^^  Wslstaiicc  Xo: 

the  sium-  t'lul.     t'Mril   a  e>»Jiijvit'atively  recent   liiiie  "such  a  con-' 
strnciioH   ha«>    not    seenuxJ    ftasihle. The   Coiitiiiual  presstire   on 
<lu»sf  >tii»i>iug    the    pr(,)bk:inj    caiiseti  by;  the    increriseil    Weiiilit 
aiijl  VarryiJig    caiwcity   of  imtonnvbrUs,    :ti<le<r  bv  ,.th^   ♦lcvelo]»- 
inVHjr/rjf  .licit   treatTtiiiit  <J<^;  UH'tyls   ami,  the   ini{^ 
rlrit-    c;iir,  iif>w    1  k     .  rbtajfier!.-  ha,-* '.  br<  {wtiht  .-r'  'Wer  -  :bea;rii1gs    t'  r    a 


<»t  «q)ee<ls^iq^;t«  65  niiles  4tn  hotir  1  »iiri«g  tlio  tlrist  tu<>  .jrfeari' 
scrvic*.'  this  car  ran  175.l)([)f*  nules  an<l  riijiiife«I  aksolixteiy  \i<>  at- 
liiition  to  the  beariniis  except  lubricaftoij,  TIks*  bearinji:*  are 
-till  in  service  antl  are  in  as  satisfactoryvi.pt  ratini;  cotv.liti' ii  as 
when   installnj  i*tarJy /eight  years  ago.  v^- 

( )n  the  liasis  of  the  experience  with  tbest-  e(|itJpnienti«,  xlte  des!g:n 
was  further  iniprovfiil  ami  rrHne<l.  an<I  in  July,  1910,  rolkr  l)e'ar- 
ings  were  applie«l  to  a  v2S-ton  interurbau  var  operate*  IVtv  the 
i.ihigli  Valley  Trans;itiL'«>tnj)any  between  Philadiip'ii*»  »*ni'l 
r\tlent«HTn,  Pu^  .  Since  that  tinie  «>tliier  ^ioilar  cars  vn  that  -V.w 
have  been  efiuipped  and   sixteen   cars  Avith  roller  I  tarings   arx 

Mow  in  r«.-gijlar  service.  Six  of  the  lK*ayy,  ruHinan  t\|»e  cars 
are  "U  hi,ub  sp.ee<l  >clu<l,ulvs  a?.»<l  inake  int  average  of  aln/ut  ti.lllO 
nnK'si>er;car,  lief  month  an«l  ate 'uaW  niniiiflg  abot«,  K5;0(W 
on  three  jiints  <)"{ joil.  Experience  ftitti'  this  e<iuit»nient  indicates 
th:rt  iiisi*ectioti  uiic^  ill  15.1|ll(>  to  20.000  nrilv-  will  l>e  su-ttTt»ienJ. 
The   cats   weigl),nl)ot^l.SO,OUO  lbs.   wiihimi  passengers; 

Sonne;  stinjlaT:c9T$;<0n  Philadelphia    8r  Wester*    FV-trt*^ 

l.iikV  h;ave:heeti.subje*rt^tR  a  cc»inpaTi^^  hejw 

.beariilg    earfi  -att*!   tliose   liav itig    fJain '  bcairiogv       1  r.n.-e   .i.  >•  - 
shirxveHl/a  •i»^m':vt.C.rrt^^  ^i  f-'^tw-o  i,  .',,.■ ^       ,-  ,.,.;, 


Pnssenger   Ccnch   on  the    B.ingor   &    Aroostook.    Equipped   with   a    Full    Set  of   Roller  Bearings 


(jr^ri  e  >rf.;  pertvctiiVn  tliat.  niakvs'tlioijVja^^^ossibility^  for  i  gen- 
eral appJi^'Htton  to  fn-ighi  .in<l  ikiisseiJger  cWs.  .Aa  pr«.M(f  of  this, 
an  example  of  a  74  ft.  coach  with  a  seaviitg  ca|>acity  of  S4  ain!  a 
weiyht  .of  !^l.Jm)  lbs.  which  has  Ix'eti  in  regular  svrvict-  on  the 
lianimr  &"  AifVi<ist»«»k  frVr  ne.-irly  two  years,^  can  be  citett  Ihtnng 
thi-  tiim  no  faults  r»f  ally  kihcl  have  «Ievelope«l- In  coniiectioti  with 
tlu-  litaring  ami  tlu-  ridiny  «|nalities  of  th<,:  car  have  lieen  ina- 
Itrially  improved.  It  has  bit-n  l'«mnd  tb.it  this  car  starts  more 
smoothly,  coasts  more  freely,  slops  easier,  accelerates  faster.. and 
r.ick-  the  car  ami  truck  K --  than  "lors  the  plain  bearinji.  Iti  ad-, 
diti"!!  tin-  oilni!^  and  inainlt  ii.inci-  Costs. :Jiave.;lHi-n  materially 
ndncul. 

Ik  fort  making;  an  applic.itiou  to  .T  full  -i/e<l  st.mdard  steam 
railro.td  coacli.  a  loiiys'cHes  of  experinirin-  were  made  oti  lighter 
rollin.!.;  stock.  In  .Xui^ust.  1'4(J.  tlu-  Stamlard  KoUer  Hearing 
<  i'mi>any  of  I'hilatU-lphia  a|i]i]ii<l  roiUr  liearing  journals  undir  a 
sinj;U-  trnck   street   car  ojierated  by  the  Syracuse   K.apid   Transit 


for  thv  plaift-bearing  cars  randi  >.2  V'i^^'^^^^^  ♦i'oVc 

for  flW  rolWT':^>^'^ring  :carf;  a^^M 

cent.  A  test  was  also  made  Of  .the  llanyv  wear  in  the  two  ciises 
and  a  checking  of  the  sha(>e  <<(  the  wheel  tread  and  llang^-  by 
taking  plaster  of  paris  itnpressions  after  30.(1(10  miles  in  Vk««i!l 
cases,  itidicateil  that  the  TolU-r  jH-'crin>:  "e«|uii)inent  reducid  the 
anvuint  of  fl.iirge  \vear.     Cai.ts,  *;hich  wiirii^^^^  end  ■  i 

the   m-.vf  .^MW)  tnilvs   seJ-yice   yik^iJl  jtr-rjliably  .gT\  <    •■■   re  .:-t«»sit>^  ■ 
results  on  thi>  feature.    ;     ■■■''■':  y.:-^\'' ----' ':'^:'.-  ''--A'":: 

Amtular  ViaU  beariijg^-liay.e  U-en  verv-siH%^^^^  .Weiglit 

«.-»|uipmeut,  and  at  tlK-  presetrt  tinlfc  t'lkTe  are  ^S'^St't'rage  battery' 
streets  cari«  j»rovided  with  li;dT  lK'arin«>^  iiv  service  in  Kew  York 
t'ity.  Xpplications  have  also  been  nuide  by  the  Hess- Brigiu 
Manufacturing ^Compain.  Philadelphia..  Pa-.  t4i  a  nuittber  <iif 
iK-avy  interurban  cars.  The  first  one.  was  made  in  19(JK  oft  a  40- 
ton  electric  car  on  the  Atlantic  City  aud  Shore  K.-iilroad.  TJtis 
e<|nii)nieni    is    still    r.perating    s.uiiifaclorily.    and    there  .is    ev'try 


('oni]iaiiy.      I  Ids  car  was.  «if  cottr.se.  very  Hght.  but  it  ran  for  six      reason  to  believe  that  it  will  c-ntinue  to  d'-'.Sf>  for  sevvnd  vears. 


years  vvitlioin  rejiair  or  rei)la»einent  -<^  far  a^  the  lK.'aritigs  were 
concerned.  I)iirtni.;  this  time  it  m;iile  a  mileage  of  over  2.%.000 
milts.  l)urinu  tlu-  sanu-  period  nther  cars  i>f  the  sanu*  tyjie.  oper- 
ated on  jdain  Jte.irini;-.  b.ad  their  l)eariniis  reiuvved  ten  tinus  at 
a  total  <jiJ«^ .of  5i0'l»er  wheel.  In  I  eliruary,  I'XX).  the  -ame  coin- 
pally  ma<le  an  application  of  roller  1  tea ri n. u s  t«  a  Strang  gas- 
ebctric  car      This  car  ba-  ;i  vvtiubt  of  S(MKK)  lbs  .  and  is  capable 


Foljowiitg    that    applicationi    oihers  were   made,   and   all   have 
given  .satisfactory  results,  alt hoTtghlvidl  Warint:^  h;i  as  y<t 

been  adoi»te<l  as  st;mdard  by  attyek'Ctcic  railway  c  lajiany.  sav^ 
for  battery  car  <ij»eration.  -^    ;\.-      >   •.  ■      » 

The  methoid  of  ai>plicarion  <u"  MH  Warifl^is  is  tlu  '■a me  in  all 
\-as».s,  riaiticly.  that  t xvo  IwJl  1  learingi;,  t^ett  a  comj ib  te  ijnit,:  are 
useibin  each  VMi>cv:.«Mie "inside  the  1^^^^^^^ 
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A  tyi)ical  constriictii)n  is  sliown  in  diic  nt  the  illustrations. 
This  rather  extensive  experience  with  heavy  electric  cars  has 
developed  no  feature  of  disadvantage  which  would  seem  to  pre- 
vent their  use  on  heavier  steam  railroad  equipment.  In  addition 
tf>  the  original  car  on  the  Bangor  &  .Aroostook,  two  more  of  the 
same  class  have  recently  been  fitted  with  roller  hearings,  hut 
these   three   were.   u\)  to  a   rec  nt   date,   the   onlv   -itt-.-im    railroad 


Roller  Bearing  Journal    Box 

cars  that  have  heen  so  e<|uipped.  During  the  past  few  months. 
a  very  heavy  all-steel  passenger  car  has  I)een  fitted  with  roller 
bearings,  and  another  similar  car  with  ball  bearings.  The  ex- 
perience with  these  cars  will  go  a  long  way  to  determine  the 
future  applicati(m  of  these  bearings. 

.\   test  was  recently  made  between  two  trains  on  the   Bangor 
&  .\roostook.  each  consisting  of  a  locomotive,  a  baggage  car  and 


Appearance  of  a   Truck   Fitted  with    Roller   Bearings 

two  coaches.  The  locomotive  and  baggage  car  were  the  same  in 
both  cases  but  in  the  tirst  train  the  two  coaches  had  plain  bear- 
ings, and  in  the  second  train  they  were  the  cars  equipped  with 
roller  bearings.  The  crew  was  the  same  on  both  trains.  The 
run  covered  a  distance  of  iS5  miles,  and  a  round  trip  was  made 


IO.\ 


VcL.  88,  Xo.  1. 


with  the  results  shown  bn  the  accomjjanying  curves.  Stops 
were  made  at  each  statioi  in  both  directions.  It  will  be  seen 
that   the   basis   of  the   tes  ^vas   the   amount   of  coal   consumed 


Typical  Arrangement 


up  grade,  the  train  with  pla 
of  coal,  while  the  one  with  i 
.^.200  lbs.,  a  saving  of  1,700 


of  Ball   Bearing  Car  Journal 


by  the  locomotive.    On  the  u  i-trip  which  was  almost  continuously 


n  bearings  required  about  4,900  lbs. 

oiler  bearings  used  but  slightly  over 

lbs.,  or  nearly  35  per  cent.     On  the 

return  trip,  which  was  mostl-  down  hill,  the  first  train  consumed 

somewhat  over  2.700  lbs.  of  coal,   and  the  second   1.950  lbs.,  a 


saving  of  750  lbs.,  or  about 
tion  of  the  curves  shows  that  t 


the  acceleration  and  on  the  1  eavy  grades  combined  with  sharp 


curves.     On  the  level  the  sav 


ng  of  coal  was  very  small  and.  in 


An  inspec- 
le  greatest  saving  was  made  during 


fact,  for  certain  short  distances  the  roller  bearing  train  seemed 
to  consume  more  fuel.  This  s  explained  by  the  method  of  ob- 
taining the  amount  of  coal  bi  rned.  The  shovelfulls  put  on  the 
lire  between  stations  were  c  >unted  and  on  some  of  the  short 
sections   one   shovelfull   morel  or   less   was   a   considerable   per- 
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ccntage  of  the  whole.     On  the  down  hill  run  the  reduction  in      developed  and  inspection  indicates  t^t  the  bearings  are  in  perfect 

coal   consumption    seemed   to   be   almost    continuous   during   the       condition. 

trip.     In  addition  to  the  saving  of  fuel,  experience  has  shown  An  interesting  test  was  made  some  time  ago,  to  show  the  ce- 


Form  of  Roller  Bearing  Used  on  the  BanQor  &  Aroostook  Coach 


that  these  bearings  require  but  abu.ut  one-half  pint  of  lubricant       creased   drawbar    required  to  start  a    car  with   roller  bearings, 
for  nearly  5.000  miles  of  service.     Of  course  no  hot  boxes  have       Car  No.  87  on  the  Bangor  &  Aroostook  which  was  the  first  one 


IS  ZO  25  30 

Comparative  Test  of 


35  40  45  so  SS  W  65  70 

Miles. 
Roller  and   Plain  Bearings  on  the   Bangor  &.    Aroostook 


i<\i\.\\\\     \(ii-:    (.\/i:ti  i:.    mix  ii  wic  \i.    i:i)i|  lo.x 


\'(  I..  Ns.  X(i;  ir 


1  lii>  .rarlrrt  vxti^>i\c  i;xiUTlinor  wi       lii;i\y  iKotrie  cyrs  has 
<ft-t«^Jt.j)Wl  jio'^^t^^^^^  Ji'snih  a,nt:i«f  uliitli  u.uKl  svt-m  to  pn  - 

vont  tJuir  use  .•.11  hi-aviVr  sti-ani  r:iilr..a.|  or|iiipmvnt,  hi  a<i<liti..n 
K'  ifit"v''''fi'f''',l5?<:r  r.rr,  tJic  llan,i;..r  v\.  Ar. >. .>t..ijl<,  i\\..  m..rr  -.f  tlir 
;safiV0  cfiis:*  Hlm^^^^  tittv«l   wi'tli    r..1Iir    lK•arin^-.    l.ui 

t.hi-^'tiinr  yviTt  .!alf.  till    •  n]y   stVwii  ■  railrf.a<l 


I 


•   -     '',',.,  '  '■'    ^ : ,  ' 


Roller   Bearing    Journal    Box 

I  ar.s  thtit.  liavX'  ix'tii  ^"  i<nM)1*'-'*'-     I 'uniiLi  iIk-  |i.i->i    i«u    in.iinhs. 
a  YtTy  Ticavy  .3.n'<;kH"I  ^Kas.^^^  has  In-ni  tim-ii   wivli  r<.lKr 

I>rarins4>,  aiiilanfithcr  similar  ^ar  vvitli  ii.ill  In  .iriiiu-.  Tin-  ex 
pcrifiK't'  wfttj  ihesf  oars  vvill  y.  i  a  Ii.ii!^  wav  i..  ilrii-nniiU'  thi 
tutni-v  aimliratiiin  itf  thv-sv  litariii.!»->. 

\   ti'st  ^\"''»t^  rvit'ntly  niadt-  iKtuctn  tw..  trains  mi  ilu-    Haii^.r 
X    \K<.<'sf«ji<>k.  i-a^li  ci'nsi>tinu  "i  a  li.riinn.lixc.  a  hayyavir  car  a»i<l 


with    iIk-    rfsiilrs    sli..\\ii 
wrrc   niaili'  at    laclv  siati. 
lliat    thi'    lia-iN    ,,(    thi-    ic. 


■11    till-    acconipariyin.ir    ciirVes.      Stops 
|i    in   li. .ill   iliriiti.itis.      It   will   he   sion 
ua-    th«.-    aim. lint' •nf.'icoiiJ..ef>n^l""C(l 


fA. 


I 


-T 
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Typical    Arrangement 

li_\  thi'  loomiotix f.    ( )ii  the  n| 
ni"  uradf.  the  train  with  pla 
".f  roal.  whilr  tlu-  <.ik   with 
.vJiK)  Ihs..  a  saving  ■«.)■  1.7(ni 
rciurn  trip,  wliirh  wa-  iiiosd 
-•■nu  what  .i.tM:r.  J.7<)()  |hs.   «> 


of    Ball    Bearing    Car   Journal 

-tri]>  wliich  was  alnjust  contiiiuuiisly 
I  hrarinys  rc(|uirf«l  alu.nt  4/<X)  lbs. 
.lIiT  hearings  usi<l  luu  sliyhily  over 
Ifs.j  or  jnearly  35  |>cr:  cent-  On  the 
•  l.iwn  hill,  till-  rir>t  train  o.nsuincd 
v«»^  :<n<I   thf   Ml. .11(1    l.'*50  Ihs..  a 


SMi  P  t  ^^i 


Heavy     Interuruan     C  ir     with     Roller     Bearings 


Appearance   of   o    Truck    Fitted    with    Roller    Bearings 

iw..  o..Kiu->.  I  lu' .lm.<.>ui<itivA'  ami  liayi^a.m.-  car  urn  thi-  >anu-  in 
both  ta-<i--«  but  ill  till-  tirst  tnifn  tin-  lwi>  roaohr^  hail  plain  bctr- 
inCs.  aiKJ  in  tin-  sicoikI  tr.ain  thoy  wrri'  thf  cars  i(|ui]ipc(l  with 
riilk'r  lttaritisi-«.  Tiic  ■cri?w  \\.i>  tin-  ^aiiu'  .-n  li.'th  trains  The 
run  covert'tl  a  (Jistaiu:v  rif  S.\  ii;iU'»'.  ami  ,i   r.inrl  trip  wa>  niadi- 


-.iviny  ..i  75(»  lb.-,..  ..r  ab- .iit  J.* 
li'.n  i.i  liu'  lurvcs  sh<.w<  tliat  t 
tht    .KCfliratiou  and   ..n  thr 
iiir\  (  -.     (  In  th«-   level  the  sa\ 
l.ut.    I'l.r  certain   short   <list;mc 
to  ciisunie  more   fmd.     'ilii> 


per  ciiit.  oi  tlu  iuel.  All  inspcc- 
le  greatest  savins*  was  made  during 
i;i\y  grades  combined  with  sharp 
ny  of  coal  ww.Va.'Tv  sin.ill  and.  in 
•s  tlie  roller  bearinv;  train  seemed 
>  exiilaiiud  by  the   method  of  .|I)- 


lii"i-    bet  Weill    ^latioii^    wire    c 
>ection>    ..lie    >ho\elt'iill    more 


i.iinini.;   the  aiii.'Unt   ..f  cal   In  iiied.      ihe  sshoveliulls   pnt   ..ii   the 


unted    aii<l  <«»•■  jM'nie   of   tlie    short 
or   K'ss  AvJis   a    coii^iderabU'    per- 


/ajw)^,  :1914.  ;,.^ 


KAU^WAY     J\(iE     <JVZl£Tm     Mm^ 


iiUt:iKC  -.1    the   wliolc:     6n'thVM..wn1i{U   run   xhv   n.luciion   in       .lcvc^n|^4  ahii:i^^tiv«vw1fc^^^ 

c..al    cnn>^uini.linn    svcnicd    t^.    he-    alnjosi  cnlimn-us    iliiriiiK    tlie       ci.ndiHoii.  :      /      ;</      .       \.v  ■•'--.-•.-;:;;  ^■:-' 

trip,      hi  r..l<lition  to  the   saving  of  fuel.  exi.ericnc<-  Iws  shown  An  iiitcrestijiRtvt^w^^^  :  imc  ag^  Iw  ,sho>v  iht:  .tX? 


;^-_---^y/*j^-.^ 


.^^n•:lC^^i:^^-i-,•ii^i^-i4J 


)     I 


:i-    •■■  'i  ■!■  •     ■»■•:-■  •■'--•V;-  .' .  I.- 


i  ■  I  1 


V. 


/•■•?*:...-•  ":;;r';.\v\^  Roller  Benrine  Used  on  the   Bangor  &  Aroostook  Coach. 

lli.n    iIk-^i    Inarinj^s  TcijM'iK-  i»Ut  iU"^^^^  "^  liiliricatit       crvased  ■  <lra\\liar    rti|uiri'«I  t.i-sUiri  .^    t:aiv-  \\iU>  r^'lliT   ixNirings 

f  r  jicarh;  5XW0  milcs  <>fySKfricvi    Oi  course  nHJiin|»<>xcs  have  /v.X^^  k  )yftidl>-as  thij.iirst^^c^^ 
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to  b€  fitted,  was  made  up  in  a  train  with  a  car  of  the  same  type 
and  weight  luted  with  plain  bearings.  The  two  cars  were  run  a 
few  miles  to  hmbcr  tliem  up  and  the  roller  bearing  car  was  then 
set  on  a  piece  of  straight  level  track  and  the  rails  spotted  be- 
neath the  wheels.  It  was  found  that  ime  man  could  move  this  car 
in  either  direction.  The  other  car  was  then  set  on  the  same 
spot  mark  and  nine  men  could  not  move  it  in  either  direction. 

A  section  of  the  bearing  used  on  this  car  is  shmvn  in  one  of 
the  illustratit)ns.  This  section  is  tyi)ic.ii  of  the  construction  used 
under  the  heavier  class  of  cars.  It  consists  essentially  of  a  sleeve 
which  fits  over  the  journal,  a  casing  which  fits  in  the  housing 
or  box  proper,  rolls,  rolling  between  the  sleeve  and  the  casing' 
and  a  plain  roller  thrust  bearing  carried  by  a  thrust  nut,  read- 
ily adjustable  in  the  front  cover.  The  outer  collar  of  the  M.  C.  B. 
journal  is  turned  off  and  the  size  of  the  axle  is  slightly  rccUiced 
to  allow  the  inner  sleeve  to  be  slipped  over  it  from  the  end.  The 
sleeve,  casing  and  rolls  are  made  from  alloy  steel  and  are  heat 
treated,  tempered  and  accurately  ground  to  a  uniform  diameter. 
It  has  been  found  that  accuracy  of  workmanship  in  this  connec- 
tion and  the  quality  uf  material  are  of  vital  importance  to  the 
siicccss  of  tlie  bearings.  The  inner  sleeve  has  a  snug  lit  on  the 
axle  and  is  held  in  place  by  a  key.  The  sleeve  is  prevented  from 
moving  endwise  by  a  self-contained  ring  on  the  end  of  the  axle. 
There  are  14  1}4  •"•  diameter  rollers  held  in  a  cage.  The  casing 
has  an  accurate  fit  and  a  bearing  in  the  box  proper  for  its  full 
lengtli  and  circumference.  The  location  of  the  openintjs  at  the 
bottom  l\)r  the  admission  of  the  lubricant  will  be  seen  in  the 
cross  section.  The  roller  bearing  for  taking  the  end  thrust  con- 
sists of  two  washers  or  tread  rings  and  a  cage  in  which  the  roll- 
ers are  contained.  This  bearing  is  made  to  form  part  of  the 
thrust  nut  and  is  removable  with  it,  thus  making  the  inspection 
of  the  journal  a  very  simple  operation.  .As  there  is  no  ]>art  of 
the  thrust  arrangement  that  is  subject  to  wear  the  desired  amount 
of  lateral  movement  between  the  axles  and  the  journals  can 
always  be  maintained  at  the  most  economical  point.  To  pre- 
vent leakage  of  the  lubricant  through  the  rear  of  the  box.  an 
automatic  gland  is  used  which  consists  of  an  ordinary  \'  shaped 
gland  carrying  a  felt  packing.  On  top  and  around  this  packing 
is  a  small  coil  spring  with  the  ends  joined.  The  tension  of  the 
spring  pulls  it  back  firmly  against  the  axle  and  compensates  for 
any  wear.  The  sleeve  is  carried  through  the  rear  cover  of  the 
box  to  prevent  the  spring  from  forcing  the  packing  out  of  place 
when  the  box  is  removed  from  the  axle.  To  prevent  leakage 
through  the  adjusting  nut  in  the  front  cover  the  threads  are  made 
long  and,  as  a  further  guard,  a  cap  is  used. 

This  box  is  slightly  wider  than  the  standard  M.  C.  B.  journal 
box  for  the  same  size  axle  and  requires  a  different  pedestal  with 
more  room  between  the  jaws.  In  other  respects,  however,  it 
requires  no  alteration  of  the  truck  or  its  parts.  Its  appearance 
is  shown  in  the  photograph. 

It  has  been  found  that  roller  bearings  in  steam  railroad  service 
result  in  some  indirect  advantages.  One  of  these  is  that  the 
roller  bearing  equipm^t  will  break  more  rapidly  and  smoothly 
than  does  the  standardMonrnal.  This  seems  to  be  due  to  the 
fact  that  when  the  brakes  are  applied  on  roller  bearing  wheels 
the  effort  is  transmitted  directly  through  the  rolls  to  the  truck 
frame  without  lost  motiop.  When  the  brakes  are  applied  with  a 
plain  bearing,  however,  there  is  a  tendency  for  the  braking  ef- 
fort to  crowd  or  roll  the  axle  out  of  the  journal,  resulting  in  a 
longer  piston  travel  and  less  effect  from  the  brake  shoe.  This 
eventually  has  a  considerable  effect  on  the  amount  of  air  re- 
quired for  braking. 


State  Railwwy  Mileage  in  Queensland.— The  total  length  of 
railways  included  in  the  Queensland  state  system  on  June  30, 
19127  was  4.266  miles,  inclusive  of  the  Etheridge  Railway  (143 
miles),  which  was  built  by  a  private  company  but  is  operated  by 
the  state  railway  department.    The  lines  are  3  ft.  6  in.  gage. 
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LUNCH  .COUNTER  CAR 


i 


The  Pennsylvania  Railr 
^'ork   and    Philadelphia, 


ad  has  placed  in  service  between  X'ew 
m    trains    which    also    carry    ordinary 


(lining  cars,  an  all-steel  lui  ch  counter  car.  It  is  intended  to  con- 
tinue the  experiment  for  a  sufficient  length  of  time  to  determine 
just  which  is  more  popular\with  the  traveling  public.  The  object 
in  building  the  car  was  to  i  ee  if  it  wouhl  permit  of  serving  meals 
to  passenj-ers  quicker,  and  thu*;  ser^j^^niore  persons  than  is  pos- 
sible in  a  dining  car. 

I  he  new  car  is  80  ft.  long,  and  there  is  a  mahogany  counter 
extending  over  half  the  le  igth  of  the  car.  facing  which  on  one 
side  are  revolving  mahogapy  chairs,  secured  to  the  tloor.     The 

accommodate  21   pef)pk'  at  ("me  time, 
the  wall  there  arc  20  cupboards  for 


counter  is   long  enough  to 
Back  of  the  counter  agains 


ter.  etc.     Shelves   for  linet 
the   counter.      Sunk   in   the 


supjilies.  in  addition  to  rec<  ptacles' for  crushed  ice.  drinking  wa- 


and  silver  occupy  the  space  under 
counter   at    th.e   end   awav    from    the 


Interior   of    Lunch    Counter   Car   on   the    Pennsylvania 


kitchen  is  a  cigar  humidor,  and  at  one  end  of  the  car  there  is 
a  wash  basin  for  the  use  of  jidssengers. 


The  pantry  and  kitchen  are 


at  one  end  of  the  connter.     The 


pantry  contains  dish  racks,  cui|joard.  a  sink  and  a  locker.    There 
is   no   necessity    for   waiters   t< 
itself  is  about   11    ft.   long;  it 
table,  ice  box.  coffee  urn,  sou] 


enter   the  kitchen.     The  kitchen 
contains   a    range,    broilers,    steam 
receptacle  and  meat  warmer. 


Vioi.ATio.xs  OK  THE  .\sn  I\\\\.\(T. — During  the  fiscal  year  end- 
ing June  vW,  1913.  three  cases  involving  live  violations  of  the 
ash  pan  act  were  transmitted  Ir,'  the  Interstate  Commerce  Com- 
mission for  prosecution.  Defaulants  confessed  judgment  (lur- 
ing the  year  as  to  10  c(nmts;  ll count  was  tried  in  court,  result- 
ing in  n  verdict  of  defendan:.  Penalties  to  the  amount  of 
$1,200.  exclusive  of  costs,  were     ollected  and  paid  into  the  treas 


ury,  and  additional  penalties  in 


the  sum  of  $1,000,  exclusive  of 


costs  previously  assessed  by  th ;  courts,   were  on  July    1,    1913, 
pending  payment  by  defendants 


Discussion  of  Steel  Box  Cars 

Papers    at  the    Meeting    of  the    American    Society 
of  Mechanical  Engineers  Arouse  General  Interest 


At  the  meeting  of  tlie  Railway  Session  of  the  American  Society 
of  Mechanical  Engineers,  December  3,  George  W.  Rink,  mechani- 
cal engineer,  Central  Railroad  of  New  Jersey,  presented  a  paper 
on  Steel  Underfranie  Box  Xars,  an  extract  from  which  was 
publislied  in  the  Railway  Age  Gazette,  Mechanical  Etlition,  De- 
cember, 1913,  page  657.  R.  W.  Burnett,  general  master  car 
builder  of  the  Canadian  Pacific,  presented  a  pai5er  on  Steel  Frame 
Box  Cars,  which  w^as  abstracted  in  the  Railway  Age  Gazette,  Me- 
chanical Edition,  December,  1913,  page  651.  This  paper  was 
read  by  H.  H.  \"aughan,  assistant  to  vice-president,  Canadian 
Pacific.  The  irapers  were  discussed  by  H.  H.  Vaughan,  Cana- 
dian Pacific;  B.  D.  Lockwood,  chief  engineer.  Pressed  Steel  Car 
Company;  W.  F.  Kiesel,  Jr.,  assistant  mechanical  engineer,  Penn- 
sylvania Railroad ;  O.  C.  Cromwell,  mechanical  engineer,  Balti- 
more &  Ohio;  E.  G.  Cheno»xth,  mechanical  engineer,  Rock 
Island  Lines;;  W..  S.  Atwood,  chief  engineer,  Canadian  Car  & 
F'oundry  Company,  and  C.  A.  Seley,  American  Flexible  Bolt 
Company.  Extracts  from  some  of  the  discussions  are  given 
below:  •-:;;. 

STRESSES     IX     THE     DIFFERENT     MEMBERS 

\V.  F.  Kiesel,  Jr. —  The  two  papers  on  box  cars  form  an  inter- 
esting study,  and  will  no  doubt  lead  to  a  closer  investigation 
of  stresses  in  car  structure,  which  in  turn  will  tend  to  keep 
cars  off  the  repair  tracks  for  longer  periods  of  time.  It  is 
also  to  be  hoped  that  the  recommendations  for  more  uniformity 
in  design  will  be  given  serious  consideration,  and  that  this 
may  lead  to  a  uniform  design  for  all  roads. 

The  tabulations  given  by  Mr.  Rink  are  especially  valuable 
and  present  ready  means  for  analysis  and  comparison  of  the" 
different  types  of  cars  enumerated.  It  is,  of  course,  realized 
that  other  conditions  of  strength  must  be  investigated,  and  a 
paper  embodying  such  calculations  would  be  entirely  too  long. 
The  assumptions  made  and  the  general  scheme  of  calculation 
adopted  by  Mr.  Rink  are  fair,  and  permit  estimating  the  rela- 
tive value  of  each  car  at  a  glance. 

There'  is  one  feature  in  the  calculations  for  end  strength 
which  has  not  been  given  especial  attention,  and  that  is  the 
ratio  of  stress  to  strain  under  end  shock.  The  important  point 
to  consider  is  at  the  bolster.  This  ratio  in  the  fourteen  cars 
enumerated  varies  between  .033  and  .118.  The  high  figures 
are  due  to  thq  great  distance  between  the  center  line  of  the 
draw  bar  and  the  neutral  axis  of  the  sills.  The  area  of  the 
<enter  sills  at  the  bolster  varies  from  19.08  to  36.18  sq.  in., 
and  the  average  is  24.75  sq.  in.  Without  using  any  additional 
metal  in  the  center  sills  the  ratio  of  st»css  to  strain  can  readily 
be  reduced  in  many  of  the§e  cars  to  the  advantage  ,oi  the 
strength  of  the  car.    \     '^  ■•'      '   '    ' '"  ,     ;' 

Both  Me.«;srs.  Burnett  and  Rink  seem  to  favor  the  Z-bar 
posts  and  braces  because  they  are  made  of  rolled  inaterial, 
3nd.  as  stated  by  them,  can  be  readily  obtained.  -This  does 
not  seem  to  be  a  good  argument,  as  it  is  well  known  that  stand- 
ard sections  of  rolled  material  cannot  always  be  obtained  on 
short  notices;  in  fact,  within  the  past  year  the  steel  mills  have 
finite  frequently  reported  that  certain  angles,  I  .beams,  etc., 
could  n-it  be  furnished  in  less  than  three  or  six  months,  as 
there  was  no  stock  on  hand  and  they  did  not  expect  to  put  in 
the  rolls  for  that  length  of  time. 

The  railroad  members  of  the  association  should  record  their 
preference  in  regard  to  the  various  points  brought  out  in  these 
papers,  as  this  will  materially  help  designers  in  determining 
Avhat   is  best  to  do. 

The  following  questions  seem  to  be  of  importance: 


/  'First:  Is  the  box  car  with  steel  side  frames  all  that  it 
should  be?  It  has  been  argued  that  the  shrinkage  of  the  lining, 
driving  of  nails  in  the  hning  to  secure  blocking,  breakage  of 
the  tongues  and  grooves,  etc..  will  cause  leakage,  necessitating 
constant  repairs,  and  that  the  car  equipped  with  steel  sheath- 
ing and  wood  lining  is  closer  to  the  ideal  in  box  car  con- 
struction. :-'•■     - 

Second:  In  box  cars  with  outside  framing,  shall  all  posts 
and  braces  be  made  of  rolled  steel,  or  all  pressed  steel?  Ad- 
vocates of  pressed  steel  assert  that  pressed  posts  and  braces 
are  lighter  per  unit  of  strengtli,  because  they  can  be  formed  to 
the  required  shape;  that  they  can  be  formed  with  sufficient 
surfa-ce  at  the  ends  for  the  number  of  rivets  required  to  de- 
velop their  full  strength,  while  Z-bars  and  other  rolled  forms 
require  gusset  plates  for  this  purpose;  that  they  are  not  likely 
to  be  damaged  by  pushpoles,  and,  if  damaged  in  wrecks,  can 
be  readily  straightened  and  restored  to  approximate  shape; 
that  when  absolutely  necessary  to  replace  them  they  can  read- 
ily be  obtained  from  the  caf  owner  or  builder  and  it  will  not 
be  necessary  to  wait  for  anj'  special   rolling  of  material. 

Third:  Should  not  the  posts  and  braces  be  considered 
strictly  as  beams  supported  at  top  and  bottom,  in  combination 
with  straight  tension  and  compression,  as  members  of  the  side 
truss?  Mr.  Rink  indicates  that  flattening  of  pressed  posts  and 
braces,  Avh^re  they  connect  with  the  side  sills,  has  a  weakening 
effect,  which  further  indicates  that  he  considers  them  as  canti- 
levers held  in  vertical  position  by  the  side  sills  and  frame  braces 
connected  thereto.  In  wooden  cars  the  posts  and  braces  were 
strictly  beams,  and  not  cantilevers,  as  they  rested  on  top  of 
the  side  sills,  either  directly  or  on  castings  with  shallow  pockets. 
Side  sills  of  box  cars  have  too  little  resistance  against  torsion 
to  hold  the  posts  and  braces  vertical ;  they,  therefore,  must 
depend  on  the  strength  of  the  side  plate  and  the  tying  effect 
of  the  carlines.  If,  in  addition  to  this,  a  solidly  riveted  roof  is 
used,  the  tops  of  the  posts  and  braces  are  securely  held  in 
proper  alinement  and  the  stabTTity  of  the  side  truss  is  assured. 
/Fourth:  Is  it  not  imperative  to  use  diagonal  braces  in  the 
end  framing?  Ko  arguirient  need  be  i)resented  here  for  this, 
as  Mr.  Rink  has  already  furnished  sufficient  argument,  and  we 
know  of  nothing  to  show   the  contrary. 

It  should  be  noted  that  all  of  the  fourteen  cars  enumerated 
have  so-called  box-girder  center  sills,  and  that  the  majority 
of  them  have  a  minimum  section  of  about  24  sq.  in.  With  this 
section  area,  a  ratio  of  stress  to  strain  of  0.6  can  be  obtained, 
provided  proper  adjustment  is  made  for  relative  location  of 
the  neutral  axis  of  the  center  sills  and  the  center  line  of  the 
draft  gear.  It  would,  therefore,  seem  that  the  present  designs 
of  box  ears  corroborate  the  recommendations  of  the  Commit- 
tee on  Car  construction  of  the  Master  Car  Builders'  Asso- 
ciation and  that  those  recommendations  are  reasonable  and  con- 
servative. A  thorough  knowledge  of  cars  by  the  motive  power 
officers  of-  railroad  companies  will,  we  hope,  lead  them  to  ul- 
timately   endorse   the    M.    C.    B.    recommendations. 

TROX  BOX  CARS  OX  B.  ■  &  6. 

O;  C.  Crotnwell. — The  side  posts  and  end  posts,  side  braces 
and  end  braces,  corner  posts  and  door  posts,  should  be  brought 
down  to  a  standard.   ..IX-   '  . 

The  points  brought  out  in  Mr.  Rink's  paper,  with  reference 
to  the  height  of  the  floor  above,  the  rail,  is  an  important  one, 
and  it  appears  to  me  that  there  is  no  good  reason  why  we 
should  have  a  variation  of  6f^  in.  in  this  height.  This  largely 
effects  the  height  of  the  truck,   and  as  it  is  desired  to  work 
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X'nl.M.X^Vi. 


to  i>c  iVttOtl,  \Vas  .iHatk-  up  in  anr;iiii  uiili  :i  c;<r  nt  tlu'  y.mw  \\\k- 
.iri'l  \v«.i}ilii  littc((  with  |)Iaiti  luariniis.  'Ilie  t\vc>  cars  w^rt-  run  a 
few  miles  to  liniWr  tluiu  up  an.l  tin  r. -Ikr  Iiianui'  car  \va>  tlictv 
stt  i.n  a  piece  .pf  Mraiylu  level  track  aixl  the  rails  >p..tteil  Ke- 
noath  the  \vh*:ei>.  It  was  tV.und  thai  niK-  man  ci«uUl  iii<.\e  this  car 
in  cither   djfei.ti< in.     The  othyr  car  *^as  tJi^'n  Stt  i^^  same 

spnt  tnark  and  nine  men  cuuKl not  move  it  in  eitlur  <lirecti.iii. 
A  section  of  tht^  U:irini»  used  on  this  car  is  shoun  in  ,,u<.'  i>i 
tlie  ilhistratixtis.  This  s'cclioii  i*  ivpic.l  oi  t!ie  c<>nstructi.<.u  use<l 
imder  the  heavier  v1»>>^  of -cars.  It  O'lisists  cssentialK  of  a  sleeve 
wliich  ilts ;<iycr  .iU<e  |<»arii.il.  a  casing  which  tits  in  the  housing 
i»F  Iiftx  pn>pen  r<>n«.' rolliny:  hetweeii  jlie  skv've  and  the  casing 
Un(l  a' pfcitfl  rvlkr  thrust  hearitiii  carried  hy  a  thrust  ntit.  read- 
ily ailjvistyfilt 'in  the  tn.oUC'n'er.  The  inuer  collar  <'f  the  M.  .C.  B. 
jourilalas  ,tunic<roff  and  tlie  size'  af  the  axle  is  sjiuhtly  rc-Uiced 
t'  \v  tjie  iiVner'^tifevi:  t'^  he  sUppod  oxer  it  from  the  end.  The 
>i^  i.L,  vv.^sini?  .;nu«f,  rtdls  are  made  /r<«m  allt^y  steel  anil  are  heat 
treated.  Ven^jored  an<l  accurateK  jL:r<.un(i  tu  a  unit"rm  dianieti  r 
rtTiftS'htH'U  ittttmd-.that  accuracy  <'i\vurkmai'ship  in  this  Vf  mi 


LI  NGH  COl  NTER  CAR 


riu    l'emi>ylvania  Kailri 
\>'vk    and     I'liilailelphia. 


iininii  cars,  an  all-Meel  lin  ;li  cunter  car.     It  is  inten<ied  to  con- 


ad  has  placed,  ill >er\ ice  lutueen  New 
!i    trains    which    al^n.  carrv-  oi^linarv 


uliicieiit  lensith  <>\  time  t"  dettrmine 
with  the  traxelitii:  pul)li<-.  Tlu  >.I>ject 
«i  it  it  wouhi  j>enni.t  o£  serving  meals 
iiui5  serve  itw^fefHrrsfihs  than  is  juts- 


it  X  J  ^ 


i'U  itoimd-.tflat  accuracy  ''iwurkmai'shipjii  this  Vf  milt       / 
i'      ',;•:>    •■!'  furfterial  uKv.«;d'  vifal  iin|».»rlance  / 

•:  I    iiearinys.     The  inner  sleeve  has  a  siuiJi' lit  -.n  tfl 


timie  tile  txperimetit  ti>r  a 
just  uiiicii  is'inoFx«'popiil;ir  ' 
in  liuildinu  the  car  was  t. 
to  i>assc-nL:irs  (|uicker.  and 
~ilile  in  a  dinin.ii  car. 

I  lie  neW  eaf  is  ><()  tt.  Uliy.  and  tkeKvi*  'i  ni."dtii.yany  c-otihler 
cxiemling over  hali  the  lel.ath.^ii  the;ear',  t'acinu  which  nn  one 
siile  are  reynhini,'  niahosialy  chairs,  sev-iired  to  the  tlo. ip  The 
coujrter  is  loiiy  enough  to  ticcomirifidate  21  peo|de  at  one  time. 
Hack  oi  the  counter  a.iiain.sl  the  wall  there  are  J((  cui>1>oar<ls  for 
supplies,  in  ridilitirin.fo  .ri"i:*»taek'S  tVrr  cruslieii.'ice.  drinkiui;  wa- 
iii.  etc.  Shelves-.iorlTncnlanil  sihvr  m^nq)y  the  „i5i»at'e  ttixitle.r 
c. Himif'r.      Sunk   in   tlu  |:onnter  ai    \l.v   iiid  a\;,>    friHlt^-.the 
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TtC n  ke.v-     Thv  sKeve  is  preventOfl  from 

iitaiiied^rin.i^  on  the  eifU  of  Hk-  a.xle.- 

•  It.  di.i1net<.r  r«4KT>  hehl  in  a  cage,      riie  casin.s^ 

;r.ae  Jit  ait<l  a  hearrnjr  iri  the  liox  projier  fur  its  full 

'    ■   cirftimference.     The   location  of  the  ojiiitiniis  -at  the 

the  adtuissionrjf  tlie  liihricant   will  he  sven   i»i   !!h- 

M   •;   :       The  r"Uer  hearing  hrirtakini:  the  enil  thru- 

:>liers,<>r  tread  rinfi>  and  ;i  r.tye  hi  winch  tiu-  roji- 
e  cn'imeik-  This  l.teariTV.i  i?  ina<le  to  f.irni  part  of  the 
thrust  iVuta!li4T*  '■*■*'''* 'V'thl*-'  with  it.  thus  makitiii  the  ins|n>iion 
<■:  •!.'  j<>Hrn;ii'a-.Vcrjvsimplv/t'ptyratii^m^^  \>  tlurr  is  n-,  pan  ■■{ 
the  tlirust  nrrati-ijiMirent  that  is  sh1>J ect,  to  wear  the  desired  anioutn 
ft  Literal  «ii'.>vejne7ii  between  the  axles  attd  the  journals  can 
alwi'V'  fjc  ifiaintained  at  the  most  econ.iniical  li-'iiu.  To  )ire- 
..;•  I  iikaire  of  the  luhricant  thrcnisih  the  rear  of  the  Itox.  an 
^lanVl  is.itei'cl  wiik'li' cViHsist^  «»f  .ah  oniiiiary  \  -Iiaptd 
yianii  carryiuit  a  Wt  packinu.  <  hi  Jop  and  an-ntid  this  packiji'.^ 
is  a  sniaH.  Coil  sprinia:  with  the  en<Is  joined.  The  tension  of  the 
sprini:  puUs  it  hack  lirinly  against  live  axle  and  cotniMUs.ites  for 
any  uear.  The  sleeve  is  crtrrie*!  tlirotiiih  the  rear  coVcr  «*l'  the 
\  :  pre-vent  tkc  sfirinii  fruin  forcing  the  packing  cut  of  ])lace 
ulun  :iic  V)<')X  is  ren»oved  from  the  a.xle.  To  prexent  Kakai^e 
ihrougii  the  a<ljusting  nut  in  the  front  cover  the  threads  are  mrnle 
lonij  iinVl,  as  a  further  guard,  a  cap  is  used. 

riiis  ht.'»"X  is  slightly  wi<l»r  that)  the  stan<lard  M.  <\  l'-.  journal 
l)Os£<»rl'Hi'$ainc  size  «t^le  and  re<|uire>  a  ditlerent  in^dotal  with 
more  T<»om  hetweeti ;  the  jliws  In  otlur  ri's*|»ects,  however,  it 
reipiires  no  alteration  '>f  the  truck  or  its  pails  hs  appearance 
is;  shown  m  the  phf.yb^gtafiih. 

it  has  been  found  flnu  r«iller  hearings  in*  steam  railroad  >erviw 
result  in  si>me  indirt'ct  advantages.  Due  of  these  is  that  tin- 
roller  Bc-arinj-eiinipmeju  will  hreak  more  rapidly  ami  snioothlv 
than^  docs  the  standard  journal.  This  seems  t>)  l)e  due  to  the 
fact  that  wlven  tlw;  brake-  .,i.  ipplivd'oti  ToUor  beariiiL;  wheels 
the  eiTort  is  transmitted  directly  through  the  rolt.s  to  the  truck 
frame  without  lost  motion,  W'heii  the  hrakes  are  ajiplied  with  a 
I'lain  hearing,  however,  there  ii*. a  tendency  h-r  the  hraking  ef 
fort  to  ctbwd  or  r'^HvlIje  axle  V^^  of  J.he  journal,  resulting  in  a 
longer  pistoii  travel  ind  loss  eff^ectfroiTt^^t  shoe.  .This 

1  vi-ntualUv  hJi'i'.^   co»Js.ideraijW   ettVct  "li  t.lte.  aiu.Mint   of   air.  r.e- 
t'ui'a  •■^••'-  t-raVini:.       ■'     ■ 


kitchen    is   a   liyar   humidor,  a 


a   wa>!i  JMsin  for  the  use  of  p:i  ssetljiers. 


1   .at   vile  iiid   oi    ilu.   lar   (lure   is" 


I  lie   li.intrv    and   kitchen   ari 
I'antrv    'ouLiiii,-  dish  racks.  *iip 
is    ii.i   necessity    f-r   w.aiters   t< 
ilsflt    i-   .ilioiil    1 1    ft.    long ;    it 

l.ililc.  ici    li..\.   i-..rief   urn.   s..\ip 


\   |n|    \  I  |o\  -    Ml      I  HI.     \-M     I '  V  \ 


;il    one  eitd   of  the 'C'VimteT.-    Tlvfe''  "■ 

lo.ird.  a  sink  and  .i  lo,|<<r       I  luTe 
liihr    I  he    kitch<n|,.     The    kitvlun 
[.•niauis   a    raiiue.    hroiU-rs.    siran» 
iipiacli-   and   iiicai   waniu-r,      ./;■.■' 


.\(  I.     l>uriiiy  tli«    I'lscat  vear  ond- 


^TATk  "Ra.lw.w  Mii^E.\r.K  ?\  Qt'RF.S'?LANn.-— 1n^  total  length  of 
milways  iticludcd  in  the  Queensland  state  system  f>n  June  30. 
I'-IJ  was  4.2</t miles,  incli}siVe''c>f  the  Etheri<lge  K.ailway  (143 
miles >,  which  was  hiiilt  Ky  a  private  company  hut  is  operati<!  l.y 
•  1      :•   .,;  rnilwav  dcjiartment      The  lino«  are  3  ft.  *'•  in.  uaui- 


tiii;  Imie  .i(),  I'd.v  three  case*  involving  live  violations  of  the 
a-Ii  pan  act  wi  re  traiisinitt<»d  1  v  tlu  liuerst^itv  VoiniiuWe  Ciittl^  . 
niis^ii.n  for  pr-isteution.  IVfJiidanis  contVs.sed  judgment  <fur- 
iiig  the  vear  as  to  10  counts;  llii.unt  was  tri»d  in  court,  result- 
ing in  a  verdict  of  (kfeiid.iiji.  I'eii.ihies  i..  the.  amount  i>f 
.S1.3X).  exclusive  of  conts.  were  rolkcted  and  paid  into"  the  treas-. 
nr\.   and   ad<litioiial   penalties   in   the   smui  of  .^l.tHMI.   exclu>»i\V  of , 


cots    previously   as.ses.sed   hy    th 
jundini:   pavnient   ''<y   defendants 


c< utrts,  vvcrt'  smx  ,  J tity >  i*  .W13.. 


''I 


Discussion  OF  Steel  Box  Cars 


Papers    at  the    Meeting    of  tfie    American    55ocicty 
oi.  Mechanical   linginecrs   Arouse.  General   Interest 


At  rlic  nK*tiiii!  v'^tlkr  Kajlway  SessjuU  (tt  the  AnK-ric^ 
ifMcchaiiical  i:ngiiKa'r&,  Deg^mber  3/Gco|ge  VV.  Rink^^^^^ 
cal  cJisiiiKtf.  tVtMral  Railroad  of  Xc^wJ^rseiVpi'^^^ntcU  a  1^^ 
•11    StHl    Lii'lirlnimc    r.<.x    (."ars,    an    vxtract    iroiTi    which    was 
i>uliIi>lKv(l  in  the  Kaihvay  Aye  (iiuctle.  Mccliajiical  luUiiuiv  De-rr 
> iiiUr.    l'/13;   p;a^  05?.     K.   A\'.   Huriictt,  goivvral  masted  ca!* 
laiihkrorthe  Cuna<lian  l'iiciliv;.i>rc>oiUcrt  ii  |)a^ 
Box  Cai^?.  AvhiclJ  Vvas  abstracted  in  the  Jvyilway  .Vsic  (iazcitc,  Sfef^ 
?haniGid -EtJrtiqtij,  Diccinbvr,   1913,   page  65h,    Tlii^   pai»et-   \vas- 
t ca<l  !«•    \\:  \{:\  Afauglian.   a>si>taiu .  t< •    \ ict^pfc?<i<tcni;  Canaduitt; 
1  'actik-     Tlivij'ajiyrs  were  jli^usscd:  l>t^  11^  Jli^yau^lfjin;  G^^ 
•iiaa  I:fitcij5G : 'libr  iJf.v:Li>cktti>o<J^'vhii-f  rngitk-tM^. -l^rcs^t:*!  SlctlXTar 
■-  ' A\\yM\\  \ \\.^^.%\>iiK;\.[)x\^  ciigint'vr.  IVnn- 

^:.  hania   l\ailiN7a4;:;'p.:Cv  Cromwell,  niv 
•!■  r.     \    (3(hiiai\E,.'G:  :  Chtn^^ 

I >lati<i  . litres^  v^V^  S.  Atu ...o<1.  chief  ;ciiiiiiie«^;^  Cjfhatlian  < "ar  S: 
i  outKlry    t'iahpany.    aliil    C    .\.'  SclxrV^    Americinv  l^lvxttilVs   Bolt 

•  wuijianv.      idxtrains/innU    sridie^i'if  ..thv    4li<cns-icin<    arc  't;i\on 

i.     ■<:''' !-''.:\.s  ■-'■■.  ~T- .■■:.-■'■.  .'.Ji:-   ■■>■'•  ^l.'.-e 

\Vi  1 '. ,  Is i c'siiK •  Jr.-^The  t w< » . pa jk' r s  on'  hn*^  var $;  f oji^u  aii  intx;!::^:, 

-tiii;j;   «iudy;  attrl  \viH  /;ii<i  .dc>ubt  i^  Closer  invcstigalion 

I-  stfv>>c>  "in   vuf   !^triici4irt\    \v  in    tiirii   will  teiui   to  keep 

;iTt^"  (>rt'  the.   FVpair  ;i racks   for   longer   pdriotls   of   time.     It'  is 
vise/  til  1)0  ,lvi.pcvl  that  the  recoiniH^^  inore  tiniformity 

n  •  design -Av  ill  Tic  ;iiK;|i>ij.~Scri6iis  considuration,  :and  :  that  this 
niay  kad-io  a- utiipjirm  design  for  all  roa»ls. 

The  tabulatiotW  givoV  by  Mr.  Rink  are  cspeciaiK  valuable 
lud   pre^ent   re;».dy  nieaus   1  < ^r   analysis   and,  Ct^nijiiiyisfiji.  of   tlic 

•  iilferem  ^;^ypc>  -<>3f:  ^^aits?  "Enumerated;:  -It  isii  ot  oiitse^   rejdizvd 
liat  other-  cotlditlons.o^^^^^  aiiiT  a 

irapef-  ent]>"ilying   such   calculations  would  be  cntirvK\t')o  long.i 
rile   assmnpti-ins   m/ule   and   the   getieral  schcnae  <>i  cayiculativ'iv 
:id'>jittHl  by   Mr.  Vtvink;  arc  fair,  atxl  pennil  estiiiiatinu;^he  tela 
live  value  of  each  vCariaV»t  glancc/sV  .v'l;; 

Therv'  i:>  oiiy  fciitiire  vitJ  tlie  calculation^.  i>C  i ml  >treiig;th 
uhich'.lra:*  ilr't  been  \g^  '  cs]»ecral  attention,  and  that  is  the 
ratio  of  :<itres%;  to  ^strain  under  end  shiKkv  The  important  point 
to  vt^m-ii^ler  i*  at;>the  Ijolster;;;^^  T^^  the   ^^>urlt^en  iyvr* 

<  ininierajv^l  vvaries  ^l»etwe,eti.  :.()33  and  .1 1><.  .  Ttiie^lugh ;  ligiife^^ 
tre  <lue  to  the  gri-tit  distance  between  theVceirter  line  of  the' 
draw    bar  and  the  ncntra}   axis   of   the   sills.      Hie  area  of  tlte 

enter   siliji'attht   bolder  :vaties    from  i9X)f*  to   3(U8  sq.  Jii,^ 

Mid  the:  ajeragV;  is ;:J4,7?:  sq.  jn;     Witliout  tishig  any  ad<litiomil 

nieial  in  tlu'  cenier  sills  the  ratio  tif.st»rss  to  strain  van  rca«lily 

■I'e    reduced    iii    iiuinv v  oi  ; thes<'  JcaF^   to  -the/ advantage,  iii   the 

MTength  >*f-th^v-cair;;,;/C /_V:''*C  :;";■■-■•:  ■■;:5''^'-  .■^".'■/  -■  -"'^'^i'i  :'iw  ./' 

lIofli^^Mcsst*.-^  Jtimiit;'tt.  an<l    Rink    seein    to  riaWiH  jlriie   Z^har 

pt '*;t s    and  -braiVs    1kt;iusc    t luy    are   niade    < > f    r- ilUi I   material;' 

^u«d,/asf^Vtafe<t  .;fe   tliHn.    can    be    reailily    obtained.      'Ihis    (loefi 

not  seeni  to-  be  a  good  ;lr,^iument,^;ll^  it  is  well  kno\yn  that  stand: 

nd  se^ioijs  :i>r;  fiiUeil  njaterial  cannot  ali^^^ays  be  obtaini'd . rtii 
diort  it«nicv>;  in  fjict*  within  the  pa^iyefffttici  steel  mills  liuyje 
i|uite  I'retHKntly  rei»orted  that  certain  .lngle!=.  I  beams,  i-tc-; 
>onld  h./v  Ue:  turnisjied  in  less  than  three  <jr  vsix  :ni<^"tll!*-'  <^^^^ 
ihe*e  wjis-H'v"  st<;ix:k^»jn.  hand  ainl  ^llicy ;  did  noi^  expect  t<>  put  ill 
die^rolU '^riTiOmi  length;  wf  tiinc-Y^^:^  '-^ .1  • 

The  railrornl  niendier;'  *»f  the  yssficiati^'n  should  recortl  ih<?ir: 
iMefere*nc.e;tn  ri-garil  ti>  tlie  varii>us  points  broiight  out  in  tliese 
i>aiier^,  .as  Vlliis    vvtll    t>i;iteri;jliy    help    clesigners   ih   <ieternrining 

vlrat -is;  hest  ^iri'd^V".  ^v- ■vv^.^"  •,}  ^^i^^  ; 
Tlu-'  f<>ilv wing  fptesti«iris  iiceiiv  to ^Ije.^^ c^  ; 


"':  If^rsJ '.  \^s^  ''tJie-'  :li<)x  i*  tra^r  witli,  osiedl  -  si<le    f  ranies  ;  ajl  iJiat ' it 

5li«nld  bo  ? :   I tTias  becJt  iirgued  that  the  shrinkage  61  the  lining, 

j3ri  ving.  c>i:  jiiails/iii.  the  liningv  tov;  securi-  1  '!< jcking,  breakage  of 

V  the  ton£tue^^^n<r  griMives.  etc..  Aviir  c  ne4^e!.^itating 

-  civpsturn   fcpaifs.;  anil   thjiL^U^ 
;    it]|g,an<l:  Ittiiotf  ,3ifi|n|j        ;c]|i%r" 'i^o;.  ^11^^^'■I(kJai•   in  JWik  Vrar- c^>n- 

:--''striVCt4oH;.-^;:\':  Vv  ■::-■  .  '■■',:-■  ^■':  ■':■::' 

'.  »  .  "S^^  c;trs.">\ith  ;>iwi>ide    iramtng.    >hall   all   pusts 

'  and  bra<:e^  fo  iwade  of  ;rt.4ied;stet:li  t>^  all  ^iressed  steel?     Ad- 

,    vvk^at^siofprijs.sed   steel   assert    that  Itrei^sed    post  >    and    braces 
;.:  ju-e  liglitcr  j»er  unit.  /'^  be  formed  to 

";  the  reqnireit  sliape  j  lliat  tlicy   catTi'/bc  -iortn^d   i\ ith  ; >utiicient 

-  surfiice  rat  the  etids   lot  tlie  mtniijcr  of;  Tivets  ittcquired  to  de- 
velop  their   1  nil   strength,   while   yl!<-l>ar»   .'liid  other  rolled   forms 

;  f  equrre:  guss<*.  plai^ 

/  to  ,bc;<laihaged:;hj^  puslipul^S^^  a  dainiagM,iia  .wrecks,  can 

tie  Teadil\';  <ftyajghiened  ;tnd  festtired  to^  approximate  shape; 
that  <v hen  absulutely  «ece.ssiify>i<>..reiiiace.  tltem  they  Can  read- 
ily be  nbiairied .  ffom,:  the  car-  o\vTH:iC.<»r  hiol<l«r  and  it  ^^•ill  not 
be  titVe.ssaf^'^  to  ...  \Vait  tor  any-  spmal/roUiwi'  of  tn^atvrtai. 

-  Third^^:     Sluavld     not    -(bo     }Wi.<.ts    ;a"JUf    braces^  Imj;  ce^nsidered 
;-  >«tMiftly  as  -Ijeanis  siq*p<>^ 

with  ,slr;tiuht    tensb  >i)  :an<l c  Mnpfessi<'ii.  ;^}$'^UH'hilK-r-.  ot  llie  — rde 

'    trus^r^vJ^-  I'i^rik  indic^  liressy<i  .'^l 

\  brhxi^,V\V% I'e  tlK-y  C'lnrtect  w-ith  the  side  5^11!^.  has  a  Weakening 

■  .elTectv; ;\\hich  ftirthi-r  indicjrtci.  thai  he  ^^oiif'Vders  tlietn  as  canti- 

.   levers  heW  in  vertical  ito?ition  In   the  >tdv^'sills  and  frame  liiaces 

:     O^ 

.    strietiy  ;|)eiiMis;  iciit(l  %ni  catililev<rrsi,/ia8 ■  Jthey  riested  -on vt<3p  of 
, the  -iide  sills,  either  directly  or  (micastin'gs,with  shall' >v.  pocki  ts. 

Siile  sill^.,  oil  lox  cars  liav  t-  U  )0;  little^  resistance  against  torsion 
■vtu;  ludiV  tlie  p  braces  \XTticaiiVtl*ey,^tlicref ore,   nmst 

;    dqJtaid  oii  the  streirgth.  of  the   sidic'  plate  ^nij  tfie  JjTOg  -effect 

-  of  the  caflines.     Jf.  in  a«1dition.to  this,  a  si.'li'tny  rJveted  roof  is 
:;r  trsed!    the   topi   of  the   pi'sts   :rfi<I  ;hraces  are   securely   held   in 

proi>er  alinenii-iU  ;«ul  the   stability. of  tire  Side  t*uss  is  assured. 

' ;   :^^  FfrtH-th:;- fiSvjft'  jK)t  iinperative  to  «se  diagonal  ;t«w*5. in  the 

"  ;  t-iul    fraivring?  :  N;<y  arguuH-nt    need   Ik; ;;pre«k-nted   heFe  for  ihis, 

Vas  Mr.   Rink   has  already   furnislH'»V  -iultioent  arunmeik.  and  we 

kfljiiw    of  n' 'thing  t"   show   ihv   ctAifary.     '         _  /  '    ■  V    "' 

'  ■[,-  it V  slii^'uld '  Ik-  ii«  >tf  d  f liat  all ;  of ; tite;  f « ni^tvea; eatiiyeil ttViWrated 

Irav*  's.ei:^'alled;  bo.v:ginler    center 'sin^.«tttdtliattlie;;iHajoriiy 

of  tlH?ft»  Tiave  ;;i  inininnnn  sectiim  of  aluoltt  24  sq.  in.  \\  ith  this 
.  ;  section  area,  a'  ratio  of  stress,  toi  strain  of  0.6  eati  be  obtained, 
;  provided  j^         a<ljusimeiit   is  inadv   f^W'^^i^aitive^^i^ 

tli^  neuiral  astis  of  tlie  venter  si H*'- and  the  ^c^-iiteF  line  of  the 

draft  gear.      1 1  \v<=>uld.   there  A  -re.   st-eni   ilnrt'^he  pre<ef»t  de<iiins 

>^;f  jhilx  e.;irH   ciirro  Aonimil- 

'  .tee    on-,  X ';ir -t^i  'iistrtjcti^^n   of    the  jMiistcr  i^tr     Uirildyrs'    .Vsso- 

-ciati«*n  aiid  tli;u -th^^^^       recomnieiidatiorisv^f*;  rea^iOttoUle 

i   ^ervjitive.      V  tlk»rongh  kn+>\vledge :/i:»f  CUfs  liy:  the  nioti\  e  V'^vvxr 

iiflicer?^  of  railroad   coiiipjinies.  vvill.' Wc  ht'ipe.   lead   them   to  ;ul- 
"  ^  iiln;itVlr- endorse-^  ttitv^I,    tV    1)^ .  rec^oinirienVlatioTvs. 

iii' P%;TC/(.Crv)iiwtil.^  side:  iwj^tjtJ^aiiiV  .eiid'  t>osts.;>ide  btaces 

;  ■•:\n4'id  <?nd:  braces;,  ,c< 'ntcr  ptists/and  (K»or '  p<  tsiis.  %<ih<  litld  i)e  lirought 
i;^  «U'wn  to V'a:  5fanikir«l.  '  ■      :  ,  .    ;i;-. {^ 

•  :  V  The  t'<'ints   lir^iugllt   <>m  ill   M:f,'  k^Illv■^.pa^lc^,   with   reference 
; '.tn'tlie  IJeigJrt  of  iltc  ilo^^r  qlt.i\:e  ItlJe  rail,  is  gin,  important  one." 
atiVl  jt  vjq^iear<>  toi^nie  t^^  tliere; is;  iio  'go^id  vrcaiion  uhv  t\e 
sJk  luld  hayie^  -a  variation  of  00^  mi  .bi ;  tW*  heiglvt.    Tin  s  largely 
effects  thie  lieiji^it  of  the  trui^,;  ifuii<t  as  ^^  ts  ^^ 


24 


RAILWAY     AGE     GAZETTE.     MECHANICAL     EDITION 


towards  standard  and  interchangeable  truck  parts,  the  height 
of  the  truck  is  an  important  one  to  bear  in  mind. 

In  1862  the  Baltimore  &  Ohio  Railroad  built  some  iron  box 
cars.  These  cars  had  wooden  undcrframes,  but  the  body  and 
roof  were  made  of  iron  plates.  The  body  was  about  24  ft. 
long,  8  ft.  2  in.  wide,  and  about  6  ft.  6  in.  high.  The  side  and 
end  plates  were  3/16  in.  sheets,  applied  vertically,  the  sheets 
being  about  37  in.  wide.  The  roof  sheets  were  32  in.  wide. 
All  sheets  were  riveted  together  at  the  joints.  The  sides  were 
slightly  convex  to  give  them  stiffness,  as  was  also  the  roof. 
The  end  plates  were  applied  perfectly  straight.  The  sides,  ends 
and  roof  were  stiffened  with  2  in.  x  2  in.  ribs,  of  ash. 

The  cars  proved  unsatisfactory,  because  in  the  summer  time 
they  became  so  excessively  heated  that  they  spoiled  the  mer- 
chandise, and  in  sudden  changes  of  weather,  produced  the 
sweating,  with  damage  to  lading,  and  the  cars  had  to  be  finally 
withdrawn  from  service,  and  used  for  special  trade,  and  were 
ultimately  converted  into  workmen's  storage  sheds,  tool 
houses,  etc. 

Local  co.nditio.vs  akkkct  t  ak  uk>k;.\ 

E.  G.  Chenoweth.— There  will  perhaps  come  a  time  when  the 
railroads  have  a  standard  design  of  a  30.  40  and  50-ton  box  car, 
but  this  in  my  opinion  is  yet  far  off.  The  general  inside  di- 
mensions of  a  house  car  may  be  changed  in  the  near  future  and 
again  approved  by  the  American  Railway  Association,  which 
to  some  railroads  only  signifies  which  way  the  wind  blows,  as 
we  must  confess  that  the  present  standard  is  not  by  any  means 
universally  followed  in  purchasing  new  equipment.  The  great 
number  of  special  cars  which  the  railroads  feel  nliliged  to 
maintain  for  the  shipment  of  special  commodities,  naturally  has 
a  tendency  against  the  adoption  of  a  standard  box  car.  These 
special  commodities  are  sure  to  change  from  year  to  year,  and 
when  the  railroads  meet  the  desires  of  the  manufacturers,  it 
generally  means  a  car  having  some  special  dimensitms.  or  per- 
haps different  capacity  from  the  standard  car. 

Before  we  get  a  standard  box  car.  it  appeals  to  me  that  three 
very  important  items  entering  into  the  problem  must  be  solved 
in  common  with  all  railroads,  viz.:  capacity,  dimensions  and 
design. 

We  must  consider  that  the  railroad  companies  are  far  from 
agreeing  on  either  one  of  the  iicms  as  can  be  seen  by  reading 
the  papers  submitted  at  this  meeting,  as  well  as  checking  cars 
in  a  large  freight  terminal. 

The  design  of  car  is  influenced  by  many  local  conditions 
as  well  as  often  a  great  many  local  instructions.  It  is  regretted 
that  the  merits  of  a  design  of  a  car  is  too  often  inversely  pro- 
portioned to  the  fmal  weight  of  car.  I  believe  that  we  are 
now  about  to  the  minimum  limit  relative  to  weight  of  box 
cars  and  the  tendency  is  to  increase,  and  not  worry  so  much 
al)OUt  the  extra  dead  weight  hauled,  but  more  consideration 
given  to  keep  car  in  revenue  service  more  days  of  its  life  in- 
stead of  standitig  on  repair  tracks. 

The  design  of  eciuipment  is  not  for  tomorrow  or  next  year, 
but  every  part  should  do  its  part  in  prolonging  the  life  of  the 
car.  In  designing  we  too  often  leave  the  stress  too  close  to 
the  maximum  allowance.  This  of  course,  to  decrease  weight, 
not  perhaps  making  i)roper  allowance  for  severe  treatment  or 
conditions  which  will  cause  distortion  or  rupture  after  in  serv- 
ice for  years.  The  deterioration  of  steel  members  is  also  an 
item  which  should  be   well  considered. 

•In  all  designs  of  steel  underframes  consisting  of  two  center 
members.  I  am  convinced  from .  experience,  that  a  cover  plate 
should  be  applied  and  that  any  diagonal  bracing  to  side  sill 
will  not  meet  the  requirements  in  severe  service. 

In  the  design  of  the  steel  frame  box  car,  I  am  convinced  that 
standard  structural  shapes  with  web  plates  need  only  to  be 
used  to  get  a  first  class  car,  and  all  will  agree.  I  think,  that  in 
maintenance,  the  structural  steel  car  will  cost  less. 


that   the   underframe    carryi 
sills  and  that  the  side  sills 
plete    the    trussed    panels. 
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In  the  design  of  steel  supt  rstructure  cars,  I  am  of  the  opinion 


Of  all  tile  things  which  sh 
side   door    is    one   of   the    m 


i  ig  members  should  be  the  center- 
'  »nly  be  of  a  proper  section  to  com- 
rhis  will  allow  the  superstructure 
more  flexibility  to  adjust  itself  to  irregularities  of  track  and 
will  not  have  the  tendency  o  derail.  A  car  held  rigid  so  that 
the  plane  of  the  sides  are  al  vays  parallel  will  not  properly  take 
a  curve.  Where  single  shcr  thing  is  used  the  IJ^  in.  thickness 
seems  to  meet  the  requireme  its.  and  I  think  it  should  be  tongue 
and  groove  instead  of  shipl;  pped.  Some  are  using  U4  in.,  or 
even  thicker  for  end  shcathi  ig,  but  I  would  rather  see  the  I^ 
in.  thickness  used  nn  both  >ides  and  ends  and  the  extra  re- 
inforcement on  ends  furnishel  by  proper  design  and  locating  end 

l)OStS. 

)uld  be  made  standard,  a  box  car 
ist  important,  and  should  be  the 
easiest  standard  to  obtain  .- nd  maintain.  Yet  few  railroads 
have  cars  of  different  series    ivhich  have  doors  interchangeable. 

There  are  many  designers  of  steel  carlincs,  and  while  some 
answer  the  purpose  for  whic  i  they  are  designed,  others  are  a 
joke.  The  tendency  is  to  fig  .ire  a  carline  for  strength  at  the 
center,  forgetting  all  about  section  near  side  plate.  One  func- 
tion of  the  carline  is  to  kee  1  the  side  plates  from  going  out 
as  well  as  coming  in,  and  th<  refore.  it  should  not  be  designed 
to  support  the  roof  only. 

I  am  of  the  opinion,  that  if  need  be.  we  should  sacrifice  head 
room  to  get  carlines  nearly  si  raight  on  the  bottom  edge  which 
will  act  as  a  tie  rod  in  tension  and  be  in  best  of  shape  to  with- 
stand compression. 

The  draft  gear  and  appIica:ion  of  same  to  car  is  the  most 
important  detail  of  any  car.  n  nd  this  fact  is  appreciated  by  all 


railroad  men  ;  yet,  wiiat  great 
as  to  what  is  best.     Many  ar< 
others,  claim  that  the  friction 
tained  irom  the  use  of  friction 


diversity  of  opinion  among  them 

holding  to  a  spring  gear,  while 

gear  is  best.     Does  the  good  ob- 

gear  warrant  the  extra  expense? 


and  this  should  be  effective  ar 
of  draft.     1  have  often  wished 
was    increased   at   least    1    in., 
plication    of   the   high   capaci 


We    should    have    a    minimum    allowable    area    for    draft    sills 


a  as  well  balanced  about  the  line 
hat  the  standard  draw  bar  height 
kvhich  would  allow  a  better  ap- 
ft    gears. 


ity  ulra 


VKXTlLATEl)     A  ^L-.STEEL     CARS 

C.  A.  Seley. — .\bout  fifteen  ytars  ago  three  factors  influenced 
some  progressive  railroads  to  he  larger  introduction  of  steel 
in  frame  work  of  freight  car;;  increased  capacities,  greater 
structural  strength  to  withstai  d  operating  stresses,  and  the 
approaching  equalization  of  costs  of  steel  and  car  lumber,  par- 
ticularly for  framing. 


lV)r  new  cars,   I   believe   tiicri 
•igainst    steel    for   the   complete 
sides  will  assist  in  carrying  the 
as   to   how    far  to   go   with   the 


is  now  no  good  argument  as 
framing,  so  combined  that  the 
load.  The  question  then  arises 
use  of  steel  for  such  parts  of 


the  car  as  merely  contain  or  she  ter  the  load.     Manifestly,  floors 


must  Continue  to  be  made  of  v 
lading.  Aside  from  this,  ther( 
steel  box  cars.  In  my  opinion, 
struction,  but  (loul)tless  slow  ir 
the   still    favorable   balance   in    f 


ood  to  enable  blocking  of  the 
are   many    predictions   of   all 

this  will  be  the  ultimate  con- 
gcncral    adoption    account    of 

vor  of  the  cost  of  wood   for 


lining  and  sheathing,  and  in  combination  with  steel  plate  for 
roofing — whether   of   the   so-callec    outside   or   inside   type. 

When  the  all-steel  box  car  does  come,  it  will  have  to  be  ar- 
ranged wMth  ventilation  features  to  prevent  damage  to  lading 
from  sweating  and  from  accumulation  of  excessive  heat  which 
may  unfavorably  affect  many  hi{  h  grade  commodities  if  shut 
up  in  a  steel  box  without  such  ventilation. 

Both  writers  have  discussed  the  advisability  of  the  "standard" 
car.  I  doubt  very  much  if  this  i(  ea  will  ever  be  consummated, 
even  to  the  extent  of  the  standard  material  idea  advanced  by 
Mr.   Burnett.     The  difficulty  in  tl  e  way  is  the  human  element. 
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If  we  all  thought  alike  we  would  all  wear  blue  suits  and  red 
tics.  The  M.  C.  B.  Association  has  standardized  the  parts  es- 
sential to  interchange,  and  under  this  head  may  be  listed  coup- 
lers, air  hose,  wheels,  axles,  journal  I)oxes  and  contained  parts, 
lirake  shoes  and  brake  gear  parts.  The  government  has  stand- 
.irdized  safety  appliances. 

This  all  sounds  fine,  and  to  the  uninitiated  would  seem  to 
settle  most  of  the  difficulties  in  car  repairs,  but  we  all  know  that 
very  few  oT  the  M.  C.  B.  standards  are  really  standard  in  exact 
detail,  and  the  interstate  Commerce  Commission  safety  appli- 
ances necessarily  give  considerable  range  of  dimensions  and  ap- 
plications within  which  their  requirements  may  be  fultilled. 
-It  is  difficult  for  one  not  in  railroad  service  to  appreciate  the 
whole  problem,  and  particularly  the  influence  of  interchange 
requirements.  A  railroad  may  be  of  low  gradient,  equipped  with 
hght  power,  and  have  a  class  of  traffic  that  woidd  ordinarily 
keep  their  cars  on  their  own  line,  and  the  cars  which  would  most 
economically  fulfill  all  rc(|uircments  for  such  a  line  and  service 
can  be  readilj'  imagined.  In  interchange,  however,  these  cars 
might  be  required  to  go  anywhere  from  coast  to  coast,  in  all 
kinds  of  tonnage  trains,  through  hump  yard  trials  and  other 
tribulations  never  experienced  on  the  parent  road. 

A  railroad  car  designer  can  never  afford  to  worship  staadards 
in  view  of  the  rapid  evolution  in  transportation.  ••'•K-,l^-^-  ^  ^ 

STANDARD  CAR   I.MPROBABLE  ;  ■   :' 

H.  H.  Vaughan. — I  do  not  believe  that  we  are  ever  going  to 
adopt  one  standard  type  of  car  or  one  standard  design  of  car 
and  build  it  indetinitely.  There  are  sure  to  be  improvements 
and  alterations  that  the  different  roads  think  it  desirable  to  make, 
:'nd  if  we  had  a  standard  car  tomorrow  the  next  order  that  was 
let  would  have  a  few  changes  from  it.  and  if  we  use  standard 
material  and  material  that  can  be  obtained  without  difficulty,  and 
keep  to  certain  standards  on  the  parts  that  both  Mr.  Rink  and 
Mr.  Burnett  have  mentioned,  1  think  that  we  are  going  as  far  as 
we  can  go  in  the  direction  of  a  standard  car. 

I  quite  agree  that  the  draft  castings,  arch  bars,  bolsters  and 
some  of  the  other  parts  should  be  standardized  to  a  greater  ex- 
tent than  at  present.  It  does  seem  absurd  that  the  slight  vari- 
ations made  in  these  parts  should  necessitate  their  being  obtained 
from  the  car  owners,  when  repairs  are  to  be  made  on  foreign 
lines,  and  that  serious  delays  should  ensue  on  account  of  these 
parts  not  being  available.  "     " ': 

Some  of  the  features  of  the  underframe  design  of  the  C.  P.  R. 
car  were  not  altogether  a  question  of  engineering,  but  were 
largely  governed  by  a  feeling  I  had  that  if  you  make  a  thing 
plenty  strong  enough  you  never  lighten  it.  and  that  if  you  will 
get  a  new  design  a  little  fine  and  then  strengthen  it.  in  the  weak 
points,  you  will  finish  up  with  a  considerably  lighter  design  than 
if  you  started  out  with  some  arbitrary  figures  and  made  every- 
thing plenty  strong  enough  to  start  with. 

In  desigiiing  a  car  you  have  got  to  figure  the  service  the  car 
is  generally  going  to  run  in.  not  the  service  it  may  run  in.  We 
figured  that  60  per  cent,  to  75  per  cent,  of  the  service  to  which 
the  box  cars  arc  put,  both  in  Canada  and  in  the  United  States,  is 
service  in  which  this  type  of  underframe  will  stand  up  perfectly 
satisfactorily.  I  feel  that  that  assumption  is  justified  by  the  re- 
sults we  have  had  with  this  type  of  car.  If  there  was  any  de- 
cided  weakness  in   this  type  we  certainly  have   found  _it  out  ill 

five  vears. 

The  fact  that  we  have  had  14  or  15  cars  destroyed  on  foreign 
lines  indicates  that,  while  the  construction  may  not  l)e  as  strong 
as  would  be  desirable  for  some  service,  it  is  strong  enough  for 
the  average  service  in  which  the  cars  are  used.  I  do  not  believe 
today  that  it  is  a  good  commercial  proposition  to  put  weight  on 
to  a  car  for  occasional  service.  We  have,  never,  as  far  as  I 
know,  had  a  single  car  that  has  shown  vertical  weakness  in 
the  center  sills.  The  omission  of  that  cover  plate  has  intro- 
duced a  certain  amount  of  longitudinal  weakness  through  the 
center,  as  well  as  buckling  sidewjs^,  but  in  no  case  buckling  ver- 


tically. We  expected  that  the  floor  would  be  sufficiently  stiff 
to  prevent  any  lateral  buckling  of  the  center  sill,  and  we  have 
had  some  floors  that  were  so  loose  that  I  do  not  think  they 
have  acted  that  way,  if  the  car  has  been  permitted  to  buckle. 
The  center  sills  and  the  side  sills  have  ample  strength  to  hold 
up  the  corners  of  the  cars  under  general  conditions,  and  the 
carving  of  500  lb.  weight  there,  and  500  lb.  in  the  cover  plate, 
and  a  few  hundred  pounds  here,  and  a  few  hundred  pounds 
there,  is  what  has  made  that  car  the  light  car  that  it  is  as  regards 
its  weight.  We  have  a  car  weighing  36,500  lbs.  and  carrying  40 
tons,  and  which  can  be  loaded  to  93.000  lb.,  before  exceeding  the 
permissible  loading  on  the  axle. 

I  want  to  call  attention  to  one  point  of  view,  and  that  is  the 
advantage  of  reduced  weight  on  net  earnings,  ant!  not  on  the 
cost  per  ton  mile.  Taking  the  figures  for  the  Canadian  Pacific 
in  1913.  We  carry  22.34  tons  per  loaded  car  mile,  and  our  per- 
centage of  light  car  mileage  was  28.5  per  cent,  of  the  headed  car 
mileage.  That  gives  an  average  load  of  16.8  tons  per  car  mile 
total.  The  average  weight  of  light  car  is  about  18  tons,  giving 
an  average  weight  of  loaded  car  of  34.8  tons.  Supposing  that 
the  car  weighed  one  ton  more.  Then  there  would  be  an  in- 
crease of  the  ton  mileage  of  2.85  per  cent,  or  if  you  were  for- 
mally operating  on  a  ratio  of  70  per  cent,  under  this  changed 
:  ;.«rondition  of  weight,  you  would  be  operating  on  a  ratio  of  72 
<per  cent.  Tl>e  net  tons  would  go  down  from  30  per  cent  to  28 
per  cent,  which  is  a  difference  of  6  per  cent ;  in  other  words, 
wliile  you  ha\e  only  changed  2  per  cent  in  your  cost  of  trans- 
portation, you  have  changed  about  6  per  cent  in  your  net  earn- 
ings, and  net  earnings  are  what  we  are  after. 

I  think  the  question  of  weight  is  something  which  must  be 
looked  after  carefully  in  car  design;  we  must  not  design  cars 
that  are  cheap  to  keep  up  altogether,  and  cars  which  will  not 
need  repairs,  but  try  to  design  a  car  that  is  most  economical  for 
the  railroad  company  to  handle' its  traffic.  It  may  cost  $5.00  or 
$10  a  car  more  a  year  to  keep  up.  but  it  will  save  two  or  three 
times  that  in  the  weight  you  are  hauling  about  uselessly. 

In  reference  to  vertical  or  horizontal  sheathing,  I  agree  with 
Mr.  Kink.  Mr.  Burnett  stated  that  there  were  a  number  of  cars 
which  were  quite  open.  We  have  had  a  lot  of  cars  which  have 
shrunk  to  an  extent  to  cause  us  a  great  deal  of  anxiety,  but  we 
have  had  singularly  few  cases  of  damage  claims  on  account  of 
s  it';  These  planks  are  all  ship-lappe^,  and  even  when  looking  at 
a  car  you  would  think  you  could  see  through  the  openings.  It  is. 
rare,  however,  for  us  to  get  any  complaint.  As  Mr.  Burnett  says, 
it  is  not  difficult  to  tighte»n' them,  and  the  only  reasnn  we  have 
not  tightened  them  is  because  we  have  not  had  sufficient  com- 
plaints to  justify- owr' taking  the  cars  out  of  service  and  doing 
the  work.  The  vertical  sheathing  would  be.  possibly,  a  prefer- 
able arrangement  if  you  could  accompany  it  with  an  economical 
and  convenient  design  of  side  frammg.  This  is  a  difficult  thing 
to  do^the  trjiss  form  of  side  franjjng  naturally  lends  itself  to 
horiz<m^al  sheathing.  If  you  go  to  A'ertical  sheathing,  you  will 
have  to  introduce  iiorizontal  members  to  take  care  of  the  fasten- 
ings. The  distance  from  the  top  plate  to  the  sill  is  too  great  to 
permit  side  sheathing  to  get  any  support  if  placed  vertically. 

I  would  be  very  glad,  while  we  are  hete,  to  hear  any  discus- 
sion from  the  members  present  on  the  rooi..  question.  The  fight 
.  seems  to  be  one  between  the  three  different  types  of  roof  which 
Mr.  Rink  describes.  The  road  I  am  with  has  been  an  advocate 
of  the  inside  metal  roof  so  long,  that  wliile  we  are  experiment- 
ing with  the  all  metal  roqf>  we  are  rather  wondering  why  we 
are  doing  it.  I  know  that  quite  a  number  of  our  members  here 
have  used  extensively  the  all  metal  roof,  and  we  would  be  very 
much  interested  to  know  what  results  are  obtained  from  that 
style  of  roof  in  comparison  with  the  older  type. 


Railway  GONSTRUCTioNrN  Italian  Tripoli.— Nearly  60  km. 
of  railways,  are  said  to  have  been  built  in  Tripoli  since  the  war 
of  the  Italians  against  the  Turks. 
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STEEL  TRUCKS  FOR  PASSENGER  SERVICE 


The  Canadi.'in  Pacit'ic  lias  in  use  a  type  of  four  and  six-wheel 
steel  truck  fur  passenger  train  cars  that  was  designed  by  the 
general  master  car  Imilder.  \<.  W.  I'.urnett.  and  which  has 
l)ruven  v<  he  very  etticient.  Tlie  general  appearance  of  the  two 
trucks   i<   clearly   shown   l»y   the   illustrations   from   photographs. 


Four-Wheel    All-Steel    Passenger  Truck 

while  the  details  of  the  construction  of  the  six   wheel  truck  is 
illustrated  by  the  line  engraving. 

There  are  a  number  of  points  about  the  truck  that  at  once  at- 
tract  attention.      I'irst   is  the   smooth   straight   line   external   ap- 


Six-Wheel  All-Steel  Passenger  Truck 

pearancc  with  the  omission  of  the  usual  end  pieces.  The  ab- 
sence of  the  end  pieces  gives  a  better  clearance  for  the  car  steps 
and  allows  a  better  opportunity  not  only  to  strengtiun  the  draft 
rigging  but  to  insi)ect  and  maintain  it.  .On  the  end   toward   the 


center   of   the    car    there    is 
axle  light  apparatus. 

The  side  l>eams  are  forn 
flanges  toward  each  other 
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a   better   ojjportunity   to    install   the 


ed  of  two  8  in.  channels,  with  their 
They  are  riveted  together  with  spac- 
ing blocks  between  so  that  lliey  present  a  smooth  surface  on  the 
outside.  The  two  beams  thiis  formed  are  tied  together  by  Z  bar 
transitms  and  straight  guss  t  plates  extending  all  of  the  way 
across  the  truck  at  both  th?  top  and  bottom  of  the  channels. 
.\t  the  pedestals  the  lower  f  anges  of  the  channels  are  cut  away 
to  admit  the  equalizers  and  are.  at  the  same  time,  stiffened  by 
the  pedestal  plates.  Tliese  ate  made  of  flat  plates  which  are  first 
l)unche(l  approximately  to  s  lape.  and  then  milled  to  the  exact 
size.     In  designing  the  truck    it  was  expected  that  these  pedes- 


End    View  Showing  the   Brake 

the 


I  team   Adjuster  and  the  Absence  of 
^d    Piece 


tals   would  bend   in   case   of  a 
easily  be  bent  back  again  into 
shown    that    whenever   a    derai 
l.ave  n(Jt  been   distorted  and 


derailment,   but   that  they  could 

shape.     E.xperience.  however,  has 

ment   has   occurred   the   pedestals 

has   been   possible  to  carry  the 


car  body  to  the  shops  on  its  o  vn  trucks. 

lor  wearing  strips,  chilled  c  ist  iron  liners  are  riveted  to  the 
jaws,  and  these  have  shwwn  v  earing  (|ualities  superior  to  any- 
thing else  that  has  been  tried  Xeither  liner  nor  box  has  yet 
shown  any-api)reciable  wear  alid  the  indications  are  that  both 
will  run  indelmitely.  .\t  the  bittom.  the  jaws  are  tied  together 
I)y  a  short  pedestal  tie  bar  iield  in  place  by  a  pin.  fitted  with 
c<  Iters  ;ind  without  bolts  or  nuis.     To  remove  a  pair  of  wheels. 
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Another  View  of  the  Canadian  Pacific  All-Steel  Six-Wheel  Truck  for  Passenger  Bquipment 
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FourrWhrel    All-Steel    Pnssenger    Truck 
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Six-Wheel   All-Steel    Passenger  Truck  _ 
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all  that  is  required  is  to  take  out  two  cotters  for  each  pair  of 
wheels,  pull  out  the  pins  and  lift  the  frame. 

The  absence  of  the  end  pieces  necessitated  the  use  of  inside 
hung  hrake  beams,  and  these  are  installed  without  any  retract- 
ing springs,  but  with  a  special  brake  beam  adjuster.  This  is 
very  clearly  shown  in  the  enlarged  end  view  of  the  six-whiel 
truck.  It  consists  of  a  hanger  carried  by  arms  riveted  to  tl  e 
transom.  Into  the  bott<im  of  this  hanger  is  screwed  the  carrier 
that  supports  the  truss  of  the  brake  beam.  Xo  check  nut  or 
cotter  is  required  to  hold  it  in  place,  as  it  cannot  turn  and  the 
adjustment  is  effected  by  removing  the  pin  from  the  brake 
beam,  screwing  the  carrier  to  the  proper  position  and  replacing 
it  in  the  beam. 

Bolts  and  nuts  are  avoided  and  one  of  the  arrangements  for 
doing  this  is  to  be  found  in  the  bracket  for  the  spring  plank 
hangers.  It  will  lie  seen  that  these  are  on  top  of  the  gusset 
plates.  They  are  simple  castings  with  a  seat  for  the  hanger 
pin.  This  pin  is  held  in  place  by  a  wall  over  the  bole  at  one 
end  and  a  cotter  pin  put  across  the  hole  at  the  other  end.  To 
remove  the  pin.  a  hole  is  left  in  the  wall,  through  which  a  drift 
can  be  pushed  or  driven. 

In  spite  of  the  substantial  appearance  and  actual  strength  of 
these,  trucks  they  are  lighter  than  the  composite  truck  which 
they  replace. 


INTERSTATE  COMMERCE  COMMISSION 
AND  STEEL  CARS 


In  its  last  annual  report  the  commission  noted  that  the 
railroads  were  niaking  progress  in  the  substitution  of  >teel 
and  steel  underframe  passenger  cars  for  those  of  wooden 
construction.  The  superiority  of  these  modern  cars  over 
the  old  style  wooden  cars  has  been  amply  demonstrated  by 
their  performance  in  both  colli.sions  and  derailments,  and  to 
insure  that  all  carriers  make  proper  efforts  to  procure  these 
modern  cars  legislation  should  be  enacted  prohibiting  the  use 
of  wooden  cars  in  high  speed  through  train  service  after  a 
certain  date.  Reasonable  time  should  be  given  the  carriers 
for  compliance  with  the  provisions  of  anj'  law  of  this  kind, 
and  its  application  in  the  tirst  instance  should  be  confined 
to  important  high-speed  trains.  There  are  a  great  number 
of  wooden  cars  now  in  service,  and  the  carriers  should  be 
permitted  to  make  use  of  these  cars  on  branch  lines  and  in 
local  service  until  they  can  be  replaced  by  steel  equipment, 
but  the  law  should  provide  that  all  new  cars  constructed 
after  a  certain  date  should  be  made  either  entirely  of  steel  or  of 
steel  underframe  construction  of  an  approved  design. — I-rum 
the  txvcuty-seveiith  annual  ref'ort  of  the  Interstate  Commerce 
Commission. 

S.ARATOGA  -WD  S(HKN E(  TADY  Raii.road. — -The  locomotive  en- 
gine commenced  its  regular  trips  on  this  road  on  Wednesday 
the  28th  ult. ;  on  which  occasion  a  party  of  gentlemen  from  this 
village  and  Ballston  Spa.  were  p<ilitely  invited  by  John  B. 
Lasala,  Esq.,  one  of  the  directors  and  a  principal  stockholder, 
to  join  in  the  festivities  of  the  occasion.  They  repaired  to 
Schenectady  in  a  railroad  barouche,  where  they  were  joined  by 
two  of  the  directors.  The  engine  left  that  place  a  little  before 
12  and  reached  this  village,  drawing  a  train  of  12  or  14  carriages 
and  wagons,  in  one  hour  and  twenty  minutes.  The  travel  is 
continually  augmenting,  and  it  is  a  source  of  no  small  pleasure, 
that  the  various  estimates  of  income  heretofore  given  are  likely 
to  be  more  than  realized.  Though  not  immediately  connected 
with  the  work,  we  cannot  but  feel  a  deep  and  lively  interest  in 
its  prosperity,  and  in  everything  pertaining  to  the  welfare  of 
its  stockholders.  Another  engine,  we  understand,  will  be  placed 
on  the  road  in  a  short  time. —  (Saratoga  Sentinel.)  From  the 
American  Railroad  Journal,  June  7,  1834. 
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the   construction   of   the   cars,   and    only  a   small   percentage   of       that  more  readily  permits  of  its  conversion.     With  these  excep- 

thcin  could  he  used  in  this  way.  -  tions  the  car  is  essentially   identical  with   the  new   Frisco  box 

In  order  to  obtain  a  stock  car  that  could  be  more  readily  con-       car.  described  in  the  October,  1913.  number  of  the  Railway  Age 
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verted  to  a  box  car,  a  new  car  was  designed  by  Mr.  Levy  as  Gazette,  Mechanical  Edition,  page  555.  There  is  also  a  further 
shown  in  tlie  accompanying  illustration.  This  car  is  simply  a  diflference  in  that  the  Chicago-Cleveland  Car  Roofing  Company's 
box  car  provided  with  slats,  and  has  a  special  design  of  floor       type   B   Improved   W'inslow  roof,   with  angle  steel  carlines   and 
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«rf  wikkKmj  ea^fs  in  )iiirh  speed  through  traiii  service  flfter  a 
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Shape  0* roof  foci  afMr 
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X  brace,  is  used  on  this  car  instead  of  the  outside  metal  roof. 
The  car  is  designed  ior  a  capacity  of  SO.OOO  lbs.,  and  has  the 
outside  steel  frame  superstructure.  The  arrangement  of  the  side 
framing  is  clearly  shown  in  the  illustration.  The  solid  siding 
extends  to  a  point  about  5  ft.  3  in.  from  the  tloor.  The  slatting 
is  lj'2  in.  thick  and  5j/2  in.  wide,  and  is  fastened  to  the  posts  and 
braces  by  yj  in.  carriage  bolts.  The  opening  between  the  slats 
is  1^  in.  The  end  construction  is  the  same  as  that  for  the  box 
cars.  It  will  be  noticed  in  the  section  through  the  side  sill  that 
the  floor  of  the  car  is  y^  in.  above  the  bottom  of  the  lowest  slat. 
and  an  opening  of  ^  in.  is  made  between  the  floor  and  the  car 
siding  This  is  to  permit  drainage  of  the  car  when  used  as  a 
stock  car.  and  also  to  allow  the  tar  pai)er  to  be  extended  below 
the  floor  when  converting  to  a  box  car,  so  as  to  insure  positive 
drainage  from  the  sides  in  wet  weather.  Two  strips  of  tar 
paper  are  used  on  the  inside  of  the  car  to  cover  all  the  openings 
between  the  slats,  and  are  lapped  so  that  the  moisture  cannot 
work  through  to  the  inside  of  the  car.  The  tar  paper  is  held  in 
place  by  laths,  used  as  cleats,  nailed  to  the  slats.  The  slats  in 
the  door  are  Vj  in.  thinner  than  the  edges  of  the  door,  in  order 


total   net   saving  would   be 
$102.50  per  car  per  year, 
as    a    box    and    stock    car 
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of  1,000  cars,  the  saving  ii  interest,  maintenance  and  deprecia- 
tion on  which  would  amount  to  about  $170,000.     Therefore  the 

in  the  neighborhood  of  $205,000,  or 
\\  bile  this   car   might  be  used   both 

a    road    would    not    be    warranted    in 


'v.rv      V.C11  .    yi 

replacing  all  its  stock  cars  with  this  type  of  car.  but  a  careful 
analysis  of  the   empty   cros ;   hauling  would  clearly   show   what 

good  advantage. 

the  company's  shops  and  the  selling 

the  Chicago-Cleveland  Car  Roofing 
convertible    features,    a    patent    for 

by  Mr.  Levy. 


percentage  could  be  used  to 
These  cars  were  built  in 
riglits    have    been    granted 
C\)mpany,    Chicago,    for    thi 
which  has  been  applied  for 


The  general  dimensions  ci  the  car  are  as  follows: 


Inside  length    

Length  hetweeii  end  sills.... 
Length  over  running  boards. 
Length  over  striking  castings. 
Center  to  center  of  holsters 
Width    inside    


•  '*■*  9~f.9-»  i  i  •'»,f "^0    It* 

J./ 40   ft.    11  in. 

42    ft.    1  in. 

42  ft.  Va  in. 

31  ft. 

8  ft. 

Height  from  toji  of  floor  to  iiiidJr  si<k-  of  carliiie 8  ft. 

Ik-ight   from   rail   to  top  of  tloor.l. 4   ft.    1^   in. 


The  Frisco  Car   May   Be  Used    Either  as  a    Box  or  a   Stock  Car 


to  permit  the  tar  paper  being  a])i)Iie(l  without  interfering  wiiii 
the  action  of  the  door. 

The  double *rdc»fing  has  been  found  to  be  cooler  by  an  average 
difference  of  about  4  deg.  tli.in  the  single  or  outside  roof  through- 
out the  very  hot  weather,  and  this  feature  is  of  advantage  in 
stock  cars,  especially  when  carrying  hogs. 

With  a  (le'^ign  of  this  kind,  the  total  number  of  cars  used  in 
•the  stock  growing  territory  may  be  materially  re(luce<l,  since  box 
cars  running  out  of  the  stock  market  may  be  used  to  carry  gen- 
eral merchandise  an<I  freight  moving  in  packages,  bales,  boxes, 
barrels  or  other  containers  which  are  being  sent  into  these  dis- 
tricts. On  the  return  trij)  the  temporary  sheathing  may  be  re- 
moved and  the  cars  loaded  with  st<»ck.  In  this  way  it  has  been 
estimated  that  about  2,000  such  cars  would  do  the  worl^of  3,000 
straight  box  or  stock  cars  on  the  Frisco  Lines.  It j was  esti- 
mated that  these  2,000  convertible  cars  would  save  ^out  $162,- 
000  in  transportation  costs,  due  to  the  hauling  of  empty  cars. 
To  be  conservative,  however,  the  actual  saving  is  considered 
only  one-half  of  the  theoretical  saving,  or  $81,000;  this  provides 
for  cases  where  it  would  not  be  possible  to  use  some  of  the 
cars  on  the  return  trip.  The  cost  of  converting  one  of  these 
cars  is  about  $2.00,  which  it  is  estimated  wfiuld  amount  to 
$46,000  on  the  2,000  cars  for  one  year,  which  would  make  a  net 
operating  saving  of  $35,000.  Since  these  2,000  cars  would  re- 
place 3.000  straight  box  or   stock   cars  there   woidd   be  a   saving 


I  ii  ii{lit    from    rail   to  caves 

Width  of  side  door  oiicning  in  cl 
Height  of  side  door  opening  in  clt 
Truck    wheel    base 


l.NTKK.N.M-    CoMBlSTIoN     L(K  i 

locomotive  as  a  factor  in  main 


,12   ft.   5^  in. 
6  ft. 


r 7    ft.   6j^   in, 

5    ft.   6  in. 


passed  the  proposal  stage,  anti 
are  available  for  consideration 
tion   is  confined   to  a  verv   few 


loTivKS. — The  internal  combustion 
line  locomotive  practice  lias  now 
a  number  of  interesting   designs 


internal    combustion    engines, 
clutches,   arranged   one   at  the 


though  as  yet  practical  realiza- 
specific  instances.     .According  ta 
the   Railway   Xews  a  design   recently  made  public  includes  two 


each    driving    an    axle    through 
fnmt   and   one   at   the   rear  end 


symmetrically  to  a  vertical  pane  through  the  center  of  the 
locomotive.  The  axes  of  the  er  gine  cylinders  converge  upwards 
towards  the  central    vertical   pi;  lUe,   and   the   driver's   stand   and 


water  tank  are  arranged  in  the  c 
engines  is  circulated  by  pump: 
at  each  end  of  the  locomotive 


jnter.  The  cooling  water  for  the 
through  coolers  arranged  one 
Each  engine  is  clutched  to  its 
axle  by  a  pneumatically  operited  clutch.  The  arrangement, 
therefore,  produces  a  2-10-2  design,  with  cooler  and  diagonal 
engine  at  each  end  and  driver's  cab  in  the  center,  the  respective 
engine  shafts  being  between  thi  leading — or  trailing  axle,  and 
the  driving  axle  next  thereto,  gt  firing  transmitting  power  to  the 
five  driving  axles,  which  are  actuated  through  the  pneumatic 
clutches  mentioned. — The  Riifiinci  r. 
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NOTES    ON    APPRENTICE    INSTRUCTION 

By  H.  E.  BLACKKURN 

Instructor  of  Apprentices,   Erie   Railroad,   Dunmore,   Ha. 

Shop  cducatii  n  in  connection  witli  the  apprenticeship  system 
has  heen  adoiJtefl  in-  the  majority  of  railroad  crmipanies.  Each 
company  has  organized  it  according  to  its  needs,  and  today  some 
comi)anies  have  systems  as  carefully  graded  as  any  technical 
school   course. 

Sixty  years  ago.  when  setting  a  slide  valve  on  a  locomotive 
was  considered  almost  a  trick  in  magic,  some  parent  who  had 
boys  to  spare  would  select  the  one  he  liked  the  least  anfl  drive 
him  off  to  a  magistrate,  who  in  turn  wr)uld  hiufl  the  hov  over 


Parents  l)lame  the  schools  for  not  educating  their  children  so 
that  they  can  earn  a  living,  l.ut  for  every  hundred  hoys  entering 
the  primary  grades  55  leave  before  they  reach  the  last  grammar 
grade,  and  only  four  out  of  the  hundred  graduate:  in  other 
words  more  than  one-half  of  the  chihlren  leave  school  before 
they  receive  enough  education  to  work  connnon  fractions. 
Large  numbers  of  boys  Hounder  about  trying  to  do  something 
for  which  they  are  n»>t  fitted,  in  many  cases  just  because  the 
parents  do  not  wish  to  have  them  soil  their  hands.  False  pride 
has  made  more  low  grade  doctors  and  lawyers  out  of  material 
that  nature  intended  for  mechanics,  than  any  other  one  cause. 

We    slK.uld   not   lose    sight   of    the    fact    that    the   bulk   of   the 
.American  people  are  wage  earners  and  that  there  will  be  more 


Erie   Railroad  Apprentice   School   at   Dunmore.   Pa.. 


to  some  machine  shop  owner.  The  master  promised  to  teach 
the  boy  the  trade,  supply  him  with  board  and  clothes  for  the 
next  seven  years,  and  for  all  this  he  was  to  give  the  b,jy's 
parents  the  magnificent  sum  of  $5  a  year. 

Today  the  railroad  companies  are  making  diligent  search  for 
apprentices  and  they  are  offering  as  an  inducement  free  in- 
struction in  their  schools,  with  a  three  years'  course  in  the  shop 
and  more  pay  in  30  days  than  the  boy  of  old  received  in  365 
days.  And  all  this  with  the  entire  elimination  of  petty  re- 
strictions. 

Today's  greatest  problem  in  the  labor  world  is  to  find  skilled 
help,  or  the  material  from  which  skilled  help  can  be  developed. 


and  more  of  them  needed.  Lpon  the  wage  earners  falls  the 
task  of  educating  their  children  so  that  they  may  fill  these  places, 
and  what  is  most  needed  is  a  good  grounding  in  plain  reading, 
writing  and  arithmetic.  While  it  is  true  that  many  children 
have  to  leave  school  early,  it  is  also  true  that  many  of  them 
wish  to. 

A  western  railroad  apprentice  educator  asks  why  a  railroad 
should  be  asked  to  educate  its  help  when  the  people  pay  taxes 
to  have  it  done  at  school.  In  general  the  schools  do  not  even 
aim  to  rind  out  what  the  child  is  capable  of  doing  so  that  he 
may  intelligently  approach  his  life  work. 

A  great  problem  in  apprentice  school  work  is  to  secure  a  man 


\ 
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X  liracr.  is  ii»<(l  .>ii  tlijs  car  iiisirad  <.|  iIk-  'iin>iilf  iiutal  ic .i. 
Ihtv  vgir  js  tU'SiKnt'il  Itir  a  catiaoity  "f  S(MKKI  Ihs..  an<l  lias  ilic 
<'iitst<K-  stfvl  iranie  .su|Krsint(.-liiff.  Tin  anaiininuiu  "i  tin-  -mU 
frainiTii:  is  vK-arly  shi'wn  in  tin-  illustraiii.n.  Tltr  -..lid  sjilinji 
t  \tiiuls  t"  a  ptiint  alx.ut  3  it.  S  in.  irom  th«-  ll.p..r.  Tlic  slattiiii; 
is  li  .•  in.  xhu'k  and  5'^  in.  wide,  ami  is  I'astiiud  l<>  ilu-  jmsts  an<I 
liraces.W, j-j.irtj  carrinfj;.t.'  ImiIis.  TIk-  ojniiinii  lutwrtii  ilu-  slats: 
is  1^4  in.  TIk-  end  i-nnstrurtii>n  is  iIk'  satm-  as  tliat  fur  ilu-  l>"\ 
lars.  It  will  In-  n»>tict-«l  in  tlu-  siclion  tlinaiyli  llu'  sidr  >i]I  iluii 
till-  ll<">r  of  tlif  car  is  '  j  in.  alx'M-  tin.-  ImttMin  .if  ilu-  l.iuisi  >lat. 
and  an  "pi-nini:  ..f  7^  in.  is  tnadi-  luiutrn  tlir  llocr  and  tin-  var 
-idini.:  This  ts  \|o..;pefnl(H  .jlfai.fiagv  «*f  il'i'  <;ir  ulun  n-rd  a-  a 
siiick  car.  and  alsn  tr>  allow  tlu-  tar  painr  t"  In-  i\i«ndi<l  IkIou 
the  llot.r  when  omvvrtitt};  Ik  a  Ik>.\  car.  so  as  to  insur»-  i>o^iiivi- 
draina;iC  tY'HU  thf' siiks  in  vvft  AViatlur.  Two  strips  of  tar 
papiT  art\  ysi'tl'  il>ri:jht;  insitji*  ii>if  thi-  oar  to  io\tr  .ill  ilir  -.iKintigSr 
1  ift \\  wti  t lit-  slats,  and  are  lajipfd  s. ,  titat  the  nioistnrc-  cannot 
work  thriuiyh  t<j  iht-  iiisidv  of  the  car  Tht-  tar  p.i)irr  i-  luld  in 
])Iacr  In;  laths,  nscd  as  cleats,  narlid  to  tin-  *lar*.  TIr-  slat*  in 
tin    dfiof  ar<         in    tliinni  r  than  ihe  eilyvs  of  tht'  d.fMir.iiinirdrr 


ON 


Vj^Ci^.  Xa-1. 
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oi    I.IHMI  cars,  tin.-   >a\inu   ii   intrri--t.   niaintt-nance  and  "dcprecia- 
lioii   on   uliicli   would  aniotlnt   to  altout  Sl~n.(KNI.      rht-rcf-irc  the 

total    lut    s.ivinu    woidd   licjin   tiir   mi.i^hliorlt 1   of   S2«>.-.tKK).   or 

.Sl()2..s()  per   c.ir   per    \»ar    |  \\  liile   tiiis   c.ir    niii;ht    I'c   n»ed    Imth 


as    a    lto\    and    stock    car. 
replaciii).;   all    its    -^tock   car 


percentaite  conM  In    nsid  \i 
These  ears  were  huilt   in 
ri.ylits    have    heen    i:rante<I 
t  oinpan.x .    (  hic.i.uo.    fi'r    tin 
\\  Inch   li.is  lieeii   appliet-l   f>ir 
The  iieiieral  dimension^  . 

I  n^idc   It'iintli    i 

Length   lifiwccii   ciul   sill« 

l.ci)Jrt)i' «>Vfr  xuiimViK   l>o:rrU~.  .  . 
I.ciiijth  iivVi-  strikiii){  c.i.slir))j«.  .  . 
Cfincr    t"    o-nt«r    of    ti'il->tiis .  .  . 
Wi'llh    ili.sjvle 

llrtulii    frmn  tiii'   •!    il i..   .m. 

Iliivrlil    M<ini   iiiil   t"  li»ii  <(l'  (liM.r 


I    roa<l    Would    not    lie    warranted    in 
will)   this   t\pe  of  car.  latt  a  careful 


atialysts"  of   tlie    enipt.\    cro:*    Iianlin.u    uoiild   clearly    jhowwhat 

"m1  ad\  antaiLii-. 
tile    coini);m\'«    --liops  an*!   the    s<dling 
he    C"hica.iio-(^Ie\ eland    tar    Rooting 
coiuirtilile    features,    a   |)atent    for 
\<\    Mr.  Ltvy. 
lilt   car  are  as  fuIUiw^i: 


...»-,....., '.v.'^.'.T.: v'.>^6'<it.   It  in. 

...    .  ;,.:rV=r.>v^'!,^-."rv/,;::j^ /ij- ft.    l  in. 
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The   Frisco   Car    May    Be   Used   Either  ns  a    Box   or   ,t    Stock   Car 


t(>  .perinir-jbi'.  tJtr   paiier  henti:    ajiphed    uitliont    inii  rfi  rin-.^    with 
the  aetnai  Vif  rljf -iKnilr. 

The  d' inhle,  r<ij^ii1i}J  .fias  liccii  »« wind  t»»  hv  c;>< »U*r  di>  :in  a\  era.i^e 
dit'tereiice  of  ahiiin-4  dey.  tlian  tlie  sinyle  <ir  outside  ro<.f  ihrotiuh- 
outlhi-  Very,  liot  weather.  an<l  tliis  feature  is  of  ,id\  .int.ii:.-  in 
st<H'k  ear-.  t>peci;dK  wIhii  carrying  ho-..;* 

With,  a  desfyn  j.f:.tl|is  kind,  ilu  total  nmiilier  of  car*  ii-td  in 
tlu;  s|i>ek  jirowiti;::  ttTrilory  »n;iy  lie  inateriall\  r<  dnct  d.  ^ince  l>o.\- 
ears  rtuinin>j;  out  uf  the  stock  market  may  he  used  to  carry  gen- 
eral merchandise  and  freii;ht  mo\  inii  in  paekai,'e>.  hales,  hoxes, 
l)aTrclsW:otfti#.:o»rtiatncrs  which  jiif^^^  «ent   iiuo  these  dis- 

tricts. <  >n  the  return  trip  the  temiiorarv  sheaihinii  ina\  he  re- 
niovid  and  the  ears  loaded  with  stock.  In  this  wa>  it  has  hern 
estimated  that  ahour  .i.0(IO  such  cars  wouM  do  the  \vi>rk  of  3,(J()0 
straiirlu  l><»xoir  stock  tar.s  «ri  -tlw  Krisvo  l.itfu's.  It,  w%'is.  osti 
mated  that  these  2.()(X>  coin  ertihle  car-  would  s;i\e  ahout  .SKii.- 
000  in  trans|Miriation  costs,  due  to  tlu-  haulitm  of  empty  cars. 
Tfi  he  cotiser\:Uive.  however,  the  actual  saxin.u  is  cou>idered 
only  nne-half  <>f  the  the«.>relical  savin.u.  or  .SSl.(KM):  this  pnnides 
f<ff<ascs  where- it  xyotild-tii*^  ^  to  u-e  some- ^f  ihe 

.cars  <>n.  the  n-turn  trij).  The  c«v§t.  •►!  com  ertiny  om  of  these 
cars  i«  ahout  $2()0,  which  it  is  estimated  would  amount  t" 
J?4^.fXJ0  on  the  2.000  cars  for  one  year,  which  would  make  a  tut 
ojieratiny  savinji  of  $35.000..  Since  these  i.(KK»  cars  would  re- 
pUu-e  3.(MJ0  sfraisht    1">X- or. .stock   cars   thert-    would    he   ;i    -;i\iny 


IVt-refii   fj-«iiii:-rjiH  p 
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locomotive  as  a  factor  in  main 
passed   tin    jiropos.-il   stai^e,  and 
-arc.iiyailahK-    for  cn-ideration 
tii'ii    io  coiitiiud   to  a    \ir.\    fi-w 
the    K'.iilw.iy    .\ews    a    d 
intirnal     coinhustioti     eii.ymes. 
tlntches.    arran.uid    om    at    tlu- 
svmnietrically    to    a    verticil    ]• 
locoiuotixe.     The  axe<  of  the  ei 
towards    the    leiitral    \«rtic.il    pi 


{.i.-  -i  </■•'•'  <••.'.•'•  >!;?■  i|-   5.«ji:-i«i. 
. '. . .  c...'.vv .-. •t.*-v.-.k  ,j',y^'i-tf*p  '-It*. 

"•■'■if  •.-•■;  .<-■.•••■.,;■;•-•->?■.  il-.  ■4.  V*^ 


oii\i~.  riir  internal  i'omhnsfioD 
liiu  locouiotixe  iiractice  .lias  now 
.1  iiumlxr  of  intere>tinii  designs 
tliou!.ih  a.s  yet  ppacticiil  realiza- 
specilic  instances.  ..Xccordinir  to 
ews  a  design  n  i'< mix  made  pulihc  inchidis  twi^ 
-:icli  <lri\inii  an  axle  through 
fr.  .in  an<l  imc  :i[t'  tlu'  rtar  end 
iiu  ihroui;!i  ihe  cciTter  of  the' 
nine  c\1iiiders  couverjje' upw.ards 


towards  the  leiitral  \«rtic.il  pi;  iie.  an<I  tile  driver"*  stand  an<l 
w;itrr  tank  an-  arranvrd  in  tlu-  cAimr.  The  Cvwilihy  water  f-<>r  the 
eiitiines    is    circtilattd    h\     iiumpsj  throuiih    co.,hr-    arrani^e<l    one 


.It    each    emi   of   tlu    locomotive 


a\le     h\     a     luieumatically     oper;i!e<l     clutch.       The    arrangement. 


tlurefiire.  produces  a  2-10-2  de 
enjiiue  at  e.ich  eiul  and  driver's 
engine  shafts  heinii  Ix-twt-en  tin 
the  drivin.y  a.xle  next  thereto,  yi 
live  ilriviuK  axles,  which  .ire  .1 
>lntclu-s  nu-ntiomd. —  I  Itr  /:/;.i.'i"iV 


Macli   en.!.;iue   is   clutched   to   its 


i.iiu.    with    cooler   and    diagonal: 
ah  in  the  center,  tlie  re^pcrtiv^.- 
leadint;  -or  trailint:   axle,  artd 
rin.i:  transmittitii;  poweV  to  the 
tuated    throu.uh    the    t'Tuutttatic 


N(^TrS    ON    APPRFNTTCE     INSTRrCTlON 

'  ■•    'bV  M.  K:  BI.ACkHLRN 

li)>iiiicl<>i   111    Apprentices,   Krle   Railroad,   Diiiiniore,   I'a. 

Slii'p  v-iiiiiviti'  <i  ill  r- .iiiKcti"!)  uitli  tlit-  a|i|ir(iilitrsliiji  system 
\\:\<  luiii  .uli'iitril  In  liif  mrijirity  ><i  railri>.i<l  lomii.niics.  Kach 
iMnijMiiv  Ii,i^  uruauizid  it  atii'nliiii,^  t«i  it>  ik'viJs.  and  t(i«ia\  smhic 
<••  inijiauiiv    li;i\ I-    systems  '.'IS    I'aroJiiIK    tira«if«l  ;as  any  tivlinii'.'tl 

Sixty  yi-.irs  a.ii<'.  wluii  ^«tlini:  a  >i!i«l*'  \alvi'  .>n  a  h>o>'ni>'ti\i- 
uas  c<>tisiiU'ri<l  .iltiinst  a  trii"k  in  niai-u-,  snnu-  pamu  vvliu  JukI 
Imhs  i<»  Sparc  \\<«ul«r  siltrt  ilu"  <>iu-  lu-  likctl  tlu-  kast  aiuJ  "Irn.i^ 
liiin  AjtT  tt>  a 'TJKi.uisTrati',   wli-i   in  turn   vvouJ/r iii'ni}  tiiv  :i»»n' :ovA;'r.; 


I'anni^   t.laniv  die  Si'h.Mils   »<»1r,  0"^^  i«l«ontii>«  tUiir  itui^^^       s-^ 

t!iai  ilK-y  i;ui  t-arii  a  living,  luit   f'>r \very  J)juJ<lTiVl/1)^.y>%nrvrraK 

tliv  tiriinary  i:ra«lcs  55  Icavi-  bifurc  tluy  ri-avji  liu-  laift^iintniiiKtr 

jiTa«le.'  iitiii  .♦iTly  iUiur  .ri^^  tlit-   liunvlrWJ   jjTaituaiiS:.  nv^iiHcr 

tlu'y  nivJAv  iiiKiiyJi  c<hu;ui<'n  to  \\<>r\i  xiMVmv  n'  tnic-iK'n-. 
Laryc  nuiulars  di  Imys  ll<>i«n<K'r  alfitil   trying  t<>V<i"  v-motliinir 

:  foruliidi;  ihcy  aft-  iv<»t  iitu«1.  in  Miam  cases  ji^tlH^civu^t  iIk 
[Kirents  <!<•  i»i»t  ttii^li  t<.  haw  tJk'ni  si»i1: tfHir  liaiids  :V-^i».  \tfuU- 
ha>  m.nK'  nii»f«-  1«i\\    i:ra«K'   <|i>o't+»r>  unil   Ia\vyiT«  iiaiiTia' 

tltat  iiaturr  int(n«lf«I  tVir  nn'di;iTitcs;  tlian  any  .ijlirr  •  iit   >-.;uvr 

.V.  .  .^VV  sIiMiild  n«)i  J.'sf  sijilit  >>\  ilu-  fan  that  tlic  Jl'ii'k "t'  tlic 
v\im'rica»V:ixN»if»ic'arivwAjH^  earner*  tltiit.  tlK-rcwHil  J-e  nii.rc 


Erie    Railroad    Apprentice    School    at    Dunmore.    Pa. 


.tO:-.S.,nie   i.Kulnne   s|,.,,,   ,,u,„r       J  1,,    master   pn.niise.r  to  teach 
the   l...y   tlu-   tra.li.   .ui^i-lv    him    s\ith    I...anl   an.l   iImiIu..    f,,,-   ,1,, 
next    seven    vear..    an-I    t-.r    all    this    he    xyas;  tu^^ivy   tht;  I,*n*s 
parents  tht    maynirueni   >inn  ..t  S5  a  year. 

I*'«lay  the  railma.)  o.mpanies  are  inakinj,;  «lili«ent  seardi  tor 
appreiitia-  an.!  tliey  are  .-tiferinK -as  atl  Wiliiccmem  tree  in- 
structi..n  Ml  tluir  m1i....1s.  with  a  three  yvJirs-course  in  the  sh..p 
ami  n,.!re  pay  in  M)  .lay.  than  the  I...y  of  ..ht  received  in  3<)5 
da5S.-vAn.l  all  tlii.  uith  the  entire  chininaiiun  o£  petty  rt- 
stricti.tns.  :\>v.  ■^■  ■'■•>"■  >^  >-;^^:;.J  ^^■%-- 

l..<lay\  greatest  prohleM)  in  the  ]ah.ir  \yi:u-l(l  is  to  lind  sktlK-.l 
luip.  ..r  the  matirial   fr-.m    uhidi   skilled  help  can  he  .leVetotied, 


aiHJ  more  of  them  needed.  n>.»n  tlu  w.tyi  eaTiYer-  i.i|]^  tlu 
t.isk  ..1  educatiii!.;  their  ehildren  s..  that  they  may  :iil  lhe-.e  pJace*, 
an<l  what  JKtno.st  needed  is  a  >i«M»<i  ^ij-jmndiny  in.  idairi  reading, 
writiny  and  arithmetir  While  it  i<  t ru^ .  tJlaV  main  c'.iildreu 
ha\  e  t«  >  leavv  scIUhA  early,  ii  is.  ^U- ,  \  rue  j|ial  ntanv:  if  tl*i>m 
wi:sjj:;t.t,'--'  ;■•  ■{■'  ■:"^.. .■•■■■■         "''■.'■■;■■"■■-■•;.  'y-lr^r  ,,  \   ';  -  '..     ,.■,'-■{' 

;  A -Vpesterit  railroad  a|>prentice  iN(lucat<»r  askk  why  a  raiir^iad 
shotiM   he  askf«It« I  educate  it>  help   uluii   the  fK'«<ple  l»ay  L-iXi^s 

t.«  have  it  done  at  -ich...!].  In  !.:ineral  the  .-cho, .U  ,),.  jyt  even 
aim  t..  lind  ..ui  wiiat  the  child  i»  capahle  .-t  dofn^  ,...  that  he 
may  intellrjiently  appn.ach  liis  life  work.  '   ^' V      \. 

A  jLjreat  prohiein  in  appretttice  scU.i..l  work  i^  lire  a  man 
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as  an  instructor  who  understands  what  is  actually  going  on  in 
the  shops  and  can  impart  this  knowledge  to  the  boys.  It  re- 
quires a  good  judge  of  human  nature  to  pick  out  the  right  boy 
for  a  trade,  and  the  use  of  tact  to  keep  him  on  the  pay  roll. 
Xiigging  or  unreasonable  instructors  never  succeed  with  boys 
who  are  worth  while. 

It  is  poor  practice  to  forget  all  about  the  boys  during  the 
evenings,  for  this  is  really  the  best  time  to  recruit  material  so 
as  to  till  up  the  ranks  -of  graduating  apprentices.  If  a  teacher 
waits  anrl  takes  what  comes  along  he  will  generally  be  dis- 
appointed. The  place  to  lind  boys  of  the  right  caliber  is  in  the 
night  schools  and  Y.  M.  C.  A.  classes,  or  about  the  libraries. 
The  teachers  of  the  industrial  art  schools  are  always  willing  to 
unload  their  surplus  graduates  on  the  shop  schools,  and  unless 
the  instructor  chooses  carefully  in  such  cases  he  is  likely  to  lose 
his  reputation  as  a  vocational  guide. 

.Ajjprentice  boys  must  be  taught   to  think   and   act   for  them- 


to  show   the    next  boy    in 
teacher,    the    boy   gains    val 


Vol.  88.  Xo.  1. 


is  good  practice  to  detail  hi  n  as  an  assistant  instructor  in  order 


line  how  the  work  is  done.  As  a 
lable  experience  and  his  ability  is 
tested.  The  apprentice  unaer  this  system  gains  confidence  in 
himself  and  his  ability  is  often  recognized  long  before  his  ap- 


prenticeship is  tlnished.  so  t 
ment  *)n  some  work  that  w 
he  continues  to  improve. 


lat  he  is  guaranteed  steady  employ- 
11  in  time  lead  to  a  foremanship  if 


Tlxxei.ixg  the  ExGLiBH  Ch.\xnel. — Baron  d'Erlanger, 
chairman  of  the  Channel  Tijnnel  Company,  lecturing  recently  in 
London,  on  the  constructionlof  the  channel  tunnel,  said  the  line 
of  the  proposed  tunnel  would  be  from  behind  the  forts  at  Dover, 
dipping  down  under  the  Cliiinnel  to  a  maximum  depth  of  100 
yards  and  then  rising  gradu  dly  to  the  I'rench  shore.  Beneath 
the  main  tunnels,  in  which  ullimatelv  the  trains  would  run,  would 


T   I  ><1     Tlir    \.\tHM   BKM  TO  CL'.MI'I  H 


fM>\  »    GKIM*    A    I»HII-1.   Ol   I    UI--(BATIH 


MX  II     1   vnil     WORK   OK  OOM     rim    *  RKAMKR   ateKWARItS 

rtmr  HtxMntH  thus  stiups  om  PL.i.vi'rt„„yr  ,.j.,;  ^  Moiyici>wHniM:H  o>  i\p  or 

Ui-XORIMiRTO  **TIUir.MTt>    STHIPS       hiami  R   SQl  \%Ks 
©ONI    »*>   fHK  ClUrs  (M.T  or  A  JULi;  O.^    DOSIT  VSK  THE    TAIL    t\U  Ot    VOIR 

TJlr   1, 4'iin-  wiVs  .  ■    • 

1  V  I  O   PAliji'LtEL  STRIVE  . 


i»ONT  I  si:  WKi>«ia»  to  smi.m  i  p  placer 

WOHK     USK   i-XAT  SHIMS 


VISf    rpR.'XN    ANVtL     . 

».'.\  r  r^i;  A  rii.i:  >»j  i  noiT  a  HA!VI»li 


^\i    MAhk  HAM.'WKR  .MAItKSU.N  \Ol  II  >«UMU 
!»a\T  HI  N   ^Ol  It  L.VTIIK   TOOC    I.N   THi 

r*«  K  pi.\n:  on  CHlfM  .lAWs  , 

DO;\T  MAKl  ;    I  i:MI>EiU3>^i'OOLN  W  ITff   .s  I  tKI- 

FIGt RES  o;  I   LKITKRS 

OIL  VOtR  IIACHINH  TWUt    A  «AV 

DONT  GRIN  [»  A  SIIAPEB  OR  FlJiNKR  TPOL 

WITH  AS-  MfCH  CLEARANCE  AS  A  LiVnil': 


Charts.  Models  and  Tools  in  the  Erie  Apprentice  School  at  Dunmore.  Fa 


selves.  The  most  successful  way  of  accomplishing  this  is  by 
the  use  of  charts  and  models  of  the  work.  These  greatly  in- 
■  crease  the  boys'  interest  and  help  them  to  remember,  as  pictures 
of  them  become  registered  in  their  minds.  Modern  slioi)  edu- 
cation should  include  both  practice  and  theory.  l"'or  his  prac- 
tical e.xperience  the  boy  should  work  in  the  shop  on  a  regular 
machine,  or  at  the  bench.  His  product  should  be  examined  by 
the  foreman  and  the  instructor,  and  he  should  be  advanced  in 
the  work  acc(»rding  to  his  ability  as  a  mechanic  regardless  of 
the  time  he  has  served  at  the  trade.  The  theoretical  work 
should  be  most  carefully  studied  and  should  consist  i)rincipally  of 
mechanical  drawing  and  shop  mathematics.  When  a  boy  is 
about  to  leave  a  mad  ine  on  which  !:e  h:-s  become  proficient  it 


be  a  small  drainage  gallery,  an< 


said  he  had  spent  the  best  part 
ing  under  water  and  through 


it  would  be  by  using  this  gallery 


for  a  small  line  of  railway  th  it  the  1,200  workmen  would  be 
conveyed  to  the  scene  of  opi  rati(jns  every  morning  and  the 
debris  brought  out.     Sir  Franci;  hOx,  engineer  of  the  company. 


of  forty  years  of  his  life  tunnel- 
ountains  and  under  the  streets 


of  London,  and  had  had  far  gitater  difficulties  to  contend  with 
than  they  expected  to  encounter  in  tunneling  the  channel.  For 
example,  they  would  have  no  scelding  water  or  hot  rocks  to  deal 
with,  as  in  the  case  of  the  Sinillon  Tunnel:  nor  would  they  ex- 
perience the  difficulty  they  liaA  in  driving  a  tunnel  under  the 
Mersey  from  lSXO-86.  Difficulties  and  risks  were  today  reduced 
to  a  minimum.—  T/'('  Iliiainccr.  \ 


An  Efficient  Wheel  Shop 

The   Methods   and   Equipment   Employed    in    Car 
Wheel    Repairs   and    Renewals   on    the    Soo    Line 

BY    B.    N.    LEWIS 
Assistant    Foreman,    Shoreham    Shops,    Minneapolis,    Minn. 


The  wheel  shop  of  the  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie,  at  Minneapolis,  is  a  good  example  of  what  may  be  ac- 
complished, in  laying  out  a  shop,  by  making  a  careful  study 
of  the  work  to  be  done.     When  the  space  first  allotted  to  this 


Fig.    1 — Platform    for   Storing    Mounted    Wheels 

work  had  been  outgrown  a  new  shop  was  planned  ancl  built 
by  the  local  forces,  and.  while  there  have  been  a  few  changes  in 
the  locations  of  the  different  machines,  the  shop  has  proved  to 
be  efficient  from  the  start.  With  the  present  ec|uipment  it  has 
a  capacity  of  2.000  pairs  of  wheels  a  month.  I'nder  average 
conditions,  however,  the  .shop  has  an  output  of  1.500  pairs  of 
wheels,   with   IX  men   working  25   days  of  9  hours  each,   at  an 


Fig.   2 — Balanced    Doors  for   Mounted   Wheels 

average  cost  of  84  cents  per  pair  of  wheels.  This  includes  the 
turning  or  re-tiring  of  about  210  steel  tired  wheels,  dismounting 
all  scrapped  wheels,  handling  all  new  and  scrap  material,  load- 
ing and  unloading  all  wdieels,  checking,  accounting,  etc. 

The  shop  has  a  depressed  spur  track  on  each  side  with  a  40- 
ft.  platform  on  the  south  side,  and  a  50-ft.  platform  on  the 
north  side.  Both  platforms  are  level  with  the  car  floor.  The 
40- ft.  platform  is  used  for  storing  unfitted  wheels,  axles,  tires, 
etc.     The  floor  of  this  platform  is  made  of  old  car  sills  and  is 


of  sufficient  length  to  accommodate  six  cars  at  one  time.  The 
50  ft.  side  is  equipped  with  tracks  for  storing  the  mounted 
wheels.  The  wheels  are  also  received  on  this  side  from  the 
road,  the  cars  being  unloaded  by  means  of  a  5-toir  Gantry 
crane,  as  shown  in  Fig.  1.  It  .will  be  noticed  that  a  special  hook 
is  provided  that  will  lift  four  pairs  of  wheels  at  a  time  just 
as  they  are  located  on  the  car. 

.As  the  w(jrn  wheels  are  taken  from  the  car  they  are  placed  on 


Fig.    3 — Dismounting    Press    Showing    Scrapped    Wheel     Ready    for 

/.Lifting 

a  transverse  track  entering  th^ building  at  the  east  end.  and  are 
passed  through  a  swMnging  door,  shown  in  Fig.  2.  There  are 
two  such  doors  used  in  the  shop,  the  other  being  at  the  west 
end  on  the  same  side  where  the  finished  wheels  are  run  out  of 
the  shop.     These  doors  are  made  of  wood  covered   with   sheet 


Fig.    4 — Another    View    of   the    Dismounting    Press    Showing    Air 
Cylinder   and    Grab   Hook 

iron  and  swing  on  a  pivot  near  the  top.  Weather  strips  are 
provided  on  all  four  sides.  They  are  easily  operated  by  simply 
pushing  the  wheels  through  them.  They  will  allow  very  little 
cold   air   to  enter   the   shop,   and   are   an   excellent   arrangement. 


.1.3 


k'Aii.w  \^      \t.i;    r,\/,i:v\\-..    Mia  ii.wical    l-iuiti 


.!-  .Ill  in>iruot'vr  wIm  uiKkrsi.iiiiIs  what  i?-  aitiuilly  gmug  "H  in 
tl'.c  jlrnii.-i  anrl  can  inipart  liiis  kimw  Kiliii'  tit  tlu*  lii>y>.  It  n - 
ijiiin'?  a  .uuod  jinliie  i>l  luiinan  iiuturi'  t«>  \nck  <<in  \\k-  rii;lit  li«y 
;  !  a  ■t'r;trk\  aml/.tiic  aisc-  «f' tart,  to  Kir]!  him  "ii  thr  pay  r--Il. 
Xi'^iiiuc:  or  mirwis<>nalili'  iii-tnutii-  m*ver  succf f( !  with  Imys 
uh«)>;irx-  \\i>rth   wliilf.  ' 

lliji  ]K7i»r  jtracticC  t"  ti>r.t;c-i  all  aixiut  thi''-V'>!5  iliuitiiLi  ilic 
1  \«mnii>»..  fxr  this. is  really  the  best  tinii-  t<)  recruit  material  S" 
1-  t.'  '11  nil  llu  raiik>  <►!  jirathtatini'  aiipntitici-.  If  a  uaclur 
vvait-.  atnl  {.iki>  what  conies  alon.n  he  will  liincrally  \n-  di- 
a[ipuitUe«l.  'Pile  j)1ai:e  t^)' tin»l -liuv«i  <it  the  ri.yhl  calilit-r  i>  in  tin. 
niuht  seh*'o'>  -nnti  V'  M-  ^ -^ -^  '•"'^•'^^  ^'''  :ih.>ui  the  lilirarii>. 
1  hi-  ttacher-  nf  tho  jmlu.strial  art  scli<»ol§  :m'  iilviays  willing;  i  > 
luil'iad  tlieir  furpius;  j?ra<ltiaie>  <^u  the  slinp  schi»«il<.  and  nnle>> 
the  in>truet-'r  vh«>i>«jies  cant'iill>  in  -uvh.  cases  he  i<  likely  t"  !"se 
ht>   rciiiitati-'H  as  a  vi>cati"nal  guide.  "' :      > 

Xpliniitict    lic.\-   niiist  he  taiiulu   l<'  think    and   act    for  tlictn- 


t'l   show    the    nc.\t    Imy    in 
tiachcr.    the    ln-y    .i^ain^    \  al 
tinted.      Tlu-   apitrcntice    un 


).\ 


^•\^;88i^Xg-'i^ 


is  gi Hid  practice  t"  detail  hi  n  a>  an  a>sista!it   in-inicti-r  in  order 


line  hipw  the  w>>rk  is  ilme.  As  a 
lalile  exjierieiice  and  his  ahility  is 
er    this   svstcni    .yaiiis   conlklence  in 


hiniselt   and   hi-   al>ilit_\    i>   <  iien    recognized   lon:4    hefore   his   ap-: 
prenticohip  is  iini.>he<l.  >o  t  lat   he  is  guaranteed  steady  employ-": 
niein   I'n   .«.onie  work   that    w  II   in   ti.Uic  leaU  to  a   loremanship  if 
he  continues  to  inijirove. 


r.wKi.iM,      riiK      l-.\<,i  i-lii      (iiANNKr.. UrirotV     fl'Frlanser. 
chairman  of  tlu-  (."luinnel  'In  ntcl  t'lmpany.  leclurin.y  receinly  in. 

>i  tile  cliainiel  tunnel,  said  tlu-  litie 
I'e  from  hehiml  the  forts  at    l)o\i-r. 


[.■•iicloi).  oil   the  coiistnictioii 
.mY  the  ^lropl)^ed  tmniel  w-.nhi 


dipping  down  under  the  C"li; 
\ar<!-  and  then  ri-in-.^  L;radu 
ihe  main  tunnel-,  in  w  liiv-h  ii 


nnel  to  a  ina.\inium  deiith  of  KK) 
lly  to  the  Irench  shore  lletieatli 
niaielv  tlu-  trains  widd  run.  wouh! 
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Ch.Trts,   Models  and  Tools  in  the   Erie  Apprentice  School   nt   Dunmore.   F  n 


-I  i   1  ~        1  in    111  .-;    -luW.'isUd    way   ul  ;uH'fiinpli>hing  -thiii.  t^i   h\ 
llje:u>e  t:<t;-i:hans  ;ind  . tjH •i-R-l -  *. f  the   work.      Thoe  greatly   in 
i*rt-nse -th.e  hriy.s'iilterest  and  helfi  tiiem  tti   reniendier.  a-   picture-> 
itlthvnTWcoiiie   registered   in   iluir  niiinl-<.      Modern   -hop  i<lu- 
■  .aiiKij^fl^'tUd'-iiiji-'litilc ,^  jii'j'utiVe-  and   tlui iry.      T or   hi-   jir.u  - 

.t.kX«l>Vxj"H'tieilce;Vlla'  1^^^^^  wi»rk   in  the   -hop  on   a   rts^ular 

fnachiiife.  or  atthf  l>eiiclv.  Hi-  firodtict  should  l.e  i  \aniined  hy 
the  joreivian.  ;md  the  instructor,  and  lu  -liould  he  advanced  in 
tlie,  Wf'Flv  ;iV*vi-r<U  his   ahih'ty   a-     i    nuciianic    re'.^ardle-s    of 

•the'-.tijliv;  bt;.;.''Ka.^-.:.St!Ty^^^^  the    trade.      'I'lie    tlieoretii-:d    work 

shouhl- lie  niost  caferitlTy. Miiilieil  and  sh' luld  c- 'U-i-t  princip.ally  of 
niechaiiic;d  drawiug  aitd  shop  niathematics.  When  :i  Ii'i\  is 
ahoiM    ft'  !ea\e  .i   UTacf  in«'   i  n   which   I  e   h -s  Ikcohu-   iirorui»-ni    it 


111-  a  -mall  drainatit-  .vjalK-ry.  and 
lor  a  -mall  line  of  railway  th 
con\eyi-d  to  theM-ine  of  opt 
(K-hri-  hrou'^ht  dut.  Sir  Iranci 
-aid  he  ha<l  -i)enl  ihe  in-t  jiart 


It  would  he^f/y  tisin.lL;  tlii-  'MlUry 

il    the    l.J(K)    worknun    woidd    lie 

ation-    e\(r\     niorninii    and    the 

l-o\.  t-tvyiiieer  of  the  conn>an\. 

i!   I'  'rl\    vear-  of  hi-  lifi-  mmu-I- 


inu  under  water  ;;Uil  tlironi:h  uonntains  and  under  the  -ireet- 
of  London,  and  had  i:ail  far  i^nater  dilticidlie-  to  ctiiuend  with 
th.iu  the\  expi-cteil  to  eucounie  in  tuuTuliii'^  the  channel,  h'or 
e.xanijile.  tliev  would  h,-i\e  no  -i-;|lding  water  or  hot  rocks  to  (teal 
with.  .'I-  in  tlu-  casi-  of  tlu-  Simpjon  Tturnel  ;  n^r  would  ihe\  e.v- 
perience  the  <lillicully  they  hadl  in  drivin.y  a  tuniu-l  under  the 
Mer.-ey  from  lySd-.Sfi.  I )ifficulli4>  ^"kI  risks  wyre  today  reduce«l 
t^t  a   miniuniu'.     Tl'i'  lliivint'cr. 


An  Efficient  Wheel  Shop 

:^ .  ;/■  \     The    Methods    and    Equipment    Employed    in    Car 
;->  :•         Wheel    Repairs   and    Renewals   on    the    Soo    Line 


BY    B.    N.    LEWTS       V  ^         - 
'Assistant    Foreman.    Shoreham    Shops,    Minneapolis.     Minn. 


I  hi-  ulutl  >Ii"i>  111  tlic  Miniuapolis.  Si.  I'anl  &  Sault  Stc. 
Marif.  at  MimHa]nilis.  is  a  .uimkI  cxaiupU-  *<i  what  may  Ik-  ac- 
. .  nipli-luil.  in  layini;  out  a  sboj*.  hy  niakiiiif  a  varciul  study 
.  1   the  wiirk   In  lif  (h>^^L■.     Wlu'U  lilt'  space  t'irst  alU'ttcii  in  this 


^< 


.,5=5^^ 


^ 


■% 


Fig.    1 — Pl.itform    for  Storing    Mounted    Wheels 

V.  •  rk  1ki"(I  "liivi*'  tnflj^EoVyrt  .-a'  nvw  shi  >p  was  planiK'<t  art  rl;}  iiii.lt 
l»y  tiiv  l'>cal  hi>FCi;»i.  iirvil:  while  tllcre  HaXxr  >»<St^l  \i  :tcw  vhaijiivs  iii 
llio  K»catifitis  <^Vf  t1w/»Ut"tct'eiit  inaoltiiHS.  the  shr^p/U:i.s  pr<»ye<l  ;t«^ 
i<  eltu-iem  iroin  the  start.  With  the  t'l^'sent  eipiipiuent  it  tia- 
a  laiiaeitv  1)1  2.(KK>  pairs  nt  wlicel>  a  nMiith: '  I  iider  averaj;e 
(••'Edition-,  liowever.  tlu-  sifn'i*  h.Hs  ari  >vutpnt  <'f>l,3(^  pairs  <it 
wlucK.    with    is    tm)i    wrkiiiv    J.^    days'  yir./d/ll/oJIf-s-.caeJv-Jtt.t.jin:: 


Fig     2 — B.ilanced    Doors   for    Mounted    Wheels 

aver.-iye  ..cti^t  <■'  -"^4  veiit-^  ]nr  i>air  <ii'  whevls.  /  This  inchidi  >  tin 
tiirnint:  or  re-tirinji  ot  ahout  Jlirstt-cl  tiriHl.  wiu'cls.  «lisniouiniiii; 
all  sAT;ip]K(I  wluels.  h:md!in!.;  all  ftew  and  scrap  inatcrial.  load- 
itiu  and   iiid-iadiiit:   .dl   wluels.   clieckinji.  accDuiUinti.  etc. 

1  111  ^li..].  lia-  a  depressed  spur  track  on  each  si(le  with  a  4(1- 
U.  plat  I.  .nil  "U  tlir  -Muill  side.  ancr:i-.50;ft.1»b«tft>niv«Mv  the 
iMnli  sidt.  r.Mtli  platiornis  are  Knel  with  the  car  floor.  The 
4t)  It.  pl.itl'orin  is  used  for  storint;  uiii"itte<l  wlieels.  axles,  tires. 
etc.     The  Hour  of  this  |ilatforni   is  made  of  .ild  car   sills  and  is 


r't  stiHhoient  knsj^th  lo  aoconinvKlatc.  six  vfltrj^^at  nnc  tiniv.  Xtie 
.^0  ft.  side  is  e<|uipped  witli  tracks  for;  jitofint;  the  nioiUfU'^l 
wheels.  Tile  wlieels  .ire  also  receiycil  tm  this  s*<le  fri.in  the 
r.n-<i!/-;the  "«»'■'>'  heiivg  iniloa«led  by '  ojcatis.  M  a  VSriv'tt  -  ^iahtnr 
crane,  its  slio\v;ii  in  ,Fi^  :l> .  Jt.vvin  lie  n^itrcM  ttwi  a  sjifccial  h^ 
is  i»rovKle<l  that  \vilj  lift  four  paitt;  of  uiiv<'is  >t:a;'v«ine  iust 
as  they  are  located  «>n  tliecar.^         .•  "■.■'/' 

\<  the  wiiin  wl'eeTs  are  T.tken  froMi  tire  ctir  they  are  placed  on 


Fig.     3 — Dismounting    Press    Shovving     Scrapped     Wheel     Ready    for 

'.''I'  ^      :  V    Lifting 

.  a  transver^*  t rack  cnt i-rijig  the  htiiljlrtJJi  at  T''^*  "^'"'^^  f" ' '-  ''fi '1 ' . >  1 1 

iKi^se^il  throtis^r  aiswin^^^^  in  I-'..:    _       i  i    i      ,:i- 

:  twO'stich  dohrs:  ttsccf  ill  tfte  shop,  the -fitlH'rlii*initrai  the  .west 

end  on  itu'  s;nire  side  where  the  tiiiisheil  w heel <  are  rUti  out  of 

the   --Iioii.     Tin -ie  d«M'rs  aVV  niacU-  ''f  Wi^.d   .-. m  n-.l    v>  iili    4i«'t  t 


Fig.    4 — Another    View    of    the    Dismounting    Press   Showing   Ajr':. 
Cylinder  and  Crab  Hook 

iftin  and  sw:Tng  /on  a  piv«it  itt^ir  -riicvvi^ip. ■;..;\^ eaiher :  sirijiVi  'iiire 
provided  <in  air  four  >icles.  They  are  easi'K-  operated  1>y  ^iniply 
pushing  the  wheels  throUtih  tlitin..  They  will  allow  \(rv  little 
Cold   air  t<'  riiter  tile  shoji.   and  are  an   i-xcelKnt    arraii:^einent. 
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Loth  from  the  standpoint  of  time  and  of  keeping  the  shop  warm 
in   winter. 

After  the  wheels  have  been  pushed  through  the  swinging  door 
they  continue  across  the  shop,  the  track  having  a  slight  descend- 
ing grade  to  the  dismounting  press  shown  in  Figs.  3  and  4. 
This  press  is  arranged  to  be  operated  by  one  man  and  has 
many  unique  features.  The  platform  in  front  of  it  is  removable, 
being  set  flush  with  the  floor  for  33  in.  wheels,  and  may  be  re- 

4  Top  Cuf-  Our  Cock 
'  For  Release 


Cvei  '^"^  c'ose  *op  ancJ 
b^-^'o^  Cu*  Oc*  Cocks 
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op 
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.'      <^   I  Ram  \ 


SxS  Oak 


'«'~'^*  j^    T- 'ron  r!*thd     \ 


jj    Balance  Door 


o  Cor 


■Sprinef  Pfafe  J  ->■/? 


% BoHom  Ct/f  Ouf  Cock 
For  SuppI;/ 

Fleirafor  samt  design 
Of  Chi/'^e 


6  /iir-  C(//inder 
Length  fo  st/i^ 


<S>3  Oak 
Sscf'ion  A-B. 

Fig.   5 — Hoist   for   Lifting   the  Scrapped    Wheels 

placed  by  others  of  diflferent  heights  to  facilitate  the  handling  of 
wheels  of  different  diameters,  the  purpose  being  to  have  the 
axle  in  line  with  the  jaws  of  the  press.  The  top  of  the  platform 
is  covered  with  an  iron  plate. 

When  a  wheel  that  is  to  be  scrapped  has  been  removed  from 
the  axle  it  is  rolled  down  a  short  incline  back  of  the  machine 
to  an  air  lift,  a  drawing  of  which  is  shown  in  Fig.  5.  The  wheel 
is  then  raised  and  placed  on  a  chute  which  passes  through  the 
side    of    the    building    down    to    the    south    platform    where    the 


Fig.  6 — Chute  for  Passing   Scrapped  Wheels  out  of  the  Shop 

wheel  is  either  stored  or  rolled  to  an  awaiting  car;  the  chute 
is  shown  in  ligs.  6  and  7.  The  wheels  that  are  not  to  be 
scrapped  are  kept  in  the  shop  to  be  mated  and  re-applied. 

After  one  wheel  is  removed,  the  other  wheel  with  the  axle 
is  pulled  out  of  the  press  jaw  a  certain  fixed  distance,  as  shown 
in  Fig.  3.  by  a  ijrab  hook  operated  by  an  air  cylinder,  the  ar- 
rangement being  shown  more  clearly  in  Fig.  4;  a  detail  drawing 
of  the  grab  hook  is  given  in  Fig.  8.     The  wheel  outside  of  the 


the  axle  is  supported  by  a 
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jaw  is  placed  on  a  small  carriage  to  facilitate  this  operation  and 


swivel  hook  provided  with  a  roller; 


Iz  Ma/ff?ound 


SO 


L. 


\J — T— ^ 
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Fig.  7 — Design  of  Cmite  for  Scrapped  Wheels 


, Jx  Z' Iron.  This  ConnecH 
ivilh  fioller  af  Top  io 
carry  Jours 


End  Wert  of  A. 


Fig.  9 — Swivel   Hook  for  Dismounting   Press 


this  hook  is  shown  in  I'igs.  3  and 
wheel  is  then  rolled  around,  as 


4,  and  in  detail  in  Fig.  9.    The 
indicated  in  Fig.  4,  and  placed 
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on  the  press  so  that  it  too  may  be  removed.  The  axle  is  then  are  grouped  for  size  and  placed  in  piles,  one  axle  high,  as  shown 
removed  and  placed  in  the  proper  pile,  for  inspection.  With  in  Fig.  11,  for  the  convenience  of  the  wheel  borer.  When  the 
this  equii)ment  one  man  can  easily  strip  11  pairs  of  33  in.  cast      wheels  have  ijecn  fitted  to  them  they  are  taken  to  the  mounting 

press  shown  in  the  background  of  Fig.  II,  bj'  a  mono- rail  crane. 
^'^'?' Qjp's^renrs     '^'  ^  They  are  then  lifted  by  an  air  hoist  on  a  jib  crane  and  fitted  to 


Fig.  10 — Swivel  Head  for  Dismounting  Press 

iron  wheels  an  hour,  properly  marking  and  handling  all  the  axles 
and  reclaimed  wheels. 

The  head  of  the  ram   of  this  press  is   fitted   with  a  flexible 
head,  as  shown  in  Fig.  10.     This  eliminates  all  danger  of  bend- 


Fig.    11 — Axles    Ready   for    Fitting 

ing  the  ji.urnal  in  case  it  is  not  directly  in  line  with  the  ram. 
due  to   an   obstruction    on   the   inside   of   the   wheel    preventing 
it  from  seating  squarely  on  the  jaws  of  the  press. 
After   tlic  axles  are  inspected  and  turned,  if  necessary,  they 


Fig.    13 — Assembling   and    Mounting   Press   Looking  In  the  Opposite 

Direction  from    Fig.    12     '  '  .    ' 

the  wheels  in  an  air-operated  press  shown  in  the  foreground 
of  Fig.  12  and  in  the  background  of  Fig.  13.  This  press  is  made 
up  of  a  rigid  head  and  a  movable  head,  the  latter  being  oper- 
ated by  an  air  cjlinder  which  is  controlled  by  a  four-way  cock 


Siaffonery  Bhck  Driffeef 
fo  Accommodafe  A/r 
Ram  Ksfon  JIm/ 


Fig.  14— Arrangement  of  Outboard   Housing  for  Mounting   Press 

shown  half  way  lietween  the  heads  so  that  the  operator  may 
operate  the  machine  and  guide  the  axle  at  the  same  time.  This 
j)ress  is  mounted  on  two  5  in.  I-beams  and  the  heads  ux  supports 
are  made  of   J/2   in.   steel  plate.     This  arrangement  greatly  ex- 
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•T^ 


Rar. 


\    r'Handle 


Fig.    12 — Assembling  and    Mounting   Press 


Fig.  15 — Attachment  for  Mounting  Press  Ram 

pedites  the  locating  of  the  wheels  on  the  axle  and  insures  that 
they  are  started  true.  The  space  between  this  preliminary  press 
and  the  hydraulic  mounting  press  will  accommodate  five  pairs 


(>:\ii.\\\N      \<.i-:    (.  x/i-.ni:.    mkiiiaxkal    kdii 


l,iitl»  ir^'in  tin.-  -tjiiulii. liin  ..f  tinii  ;iii"l  •<{  krcpiiii;  tl)*.-  >Ii>>]>  warm 
ill   winter. 

Aitvr  the  \yhceh  Ikivi'  luin  puslnd  ihr.niL:li  tlu-  >\viiii;iiiu  d^'or 
tliey  ii''hlin1i^e  a»?f05l  tlic  *1j<'1>,  tlu-  track  Itaxin.y  a  nHuIh  <K>tTn«!- 
ihj;  lifiifte  tu  the  ;irnsni>>umi!i«  prc>>i  slunvn  in  1  ii:<.  .^  aii'l  4. 
This  Ijrv>>  .i4- urraiH'iMl  to  W  f>i>craU'(l  liy  ■.iif  man  anil  has 
many  unit juv  fi-aturi'"-.  Thf  i»Uui'<>rni  in  fr. >nt  .•!  it  i-  mnovahle. 
I.tiiij;   -.  : 'rtit4j,^vrth  tht-.'flo<>r  ffiit  :3i  tnV  wlkH'^^^^  an-I  may  hi-  n- 

,i  Tofi  Cv/'  Oiif'  Cock 

For  Rflfaie 
■>t)h^ 1  1 


J1 


Afr'tsi^y^ ^— 


Oak 


'<£.,  fiam 


-      ^^ 


r 


_j    S^  'ance  Dc-^  - 


-^-   -  3  Bo■^*orry  Cu*  Cy:'  Ccc.'f 


^—       N«- 


fl 


rr5  Oak 


■^ 1  "^ 


3ec^'o->  A-B. 


—36 


Scring  Pfcr^e  ^  *^^ 


Fcr  Sjpp'^ 
as  Chcy'-e 


_  6  Air  Cy finder- 
Length  fo  svi^ 


Fig.    5 — Hoist   for    Lifting    the   Scr.ipptci    Wheels 

plact.*!  iiV  iitiirr-  •■t  (htVvrent  iuiyhls  l>>  I'arilit'atr  tin-  haiiilUiiL;  <.t 
whcils  i'l  4itf\rciit  iU;iliict«.i"s.  tlic  iiuriiuM-  luinu  in  liasi-  the 
a.\!i'  in  lin?  with  the  ^aw-i  i.f  tht-  pro-s.  ThtT^.p  ><\  \\w  plattc^rm 
i>  .■•vcire»l  with  an  ir.+n  phrto. 

\\^t<-n- aiwhevl  th.-it  is  to  lie  >crapiicil  has  brtii   niU'ivnl   ir<m\ 

tlic  rtxlc  ifis  /I'lUtl  il"wti  .'»  short  inchne  hack   "i"  tlu-  mai-!iint.' 

to  an  air  hiu  i»  'Iniwins;  Ml  wliiih  is  shown  in  lis.:.  5       llu   wluil 

Ts  then  TrtTsiyliHiVt  fifai^et}^  passes  tliri  'iis^h   tin. 

-!•■'        •    ihr   Timh;Uf»tf  :.«l<i\ViT   tO\";.thc    south    plati'-rm    when    thi- 


Pig.   6^--Ghiite   for    Pnssing    Scrapped    Wheels  out   of   the   Shop 

•  vvhtt  i  I  r  >tor«.-!.i  pr.  nillnl  to- an   awailinu   car:   tlu    ihuio 

is    ^^•  "  ,     ,.     I^'jiis/ tV/^iml   7.     Thv    wlu't-ls    tliai  ari-   not    i..  lie* 
■fOrapiH''}  arr  kcpi  in;  ttic -sliop  to  he  inati-d  and  n  aiiiilid 

\;''  ■•!   ;-   re  imVv  e,f  1. . 'tlie.  other   wlurl    with   tlu-   axle 

j<  puUy.ii.vwil.  o<  thv.  |rt'v^>  "jaW  .1  tVrtatn  J]m«I  <h-itance.  a»  ^h'  'W  i: 

in  liii.  .^.  by  a  uTab  h^ii-'li  opiTatid  liy  an  air  cyhiKlt-r.   the  ar- 

rnn'jiMi  r.'   IrnvJ  -hown  tiiorc  i"h-arl\   in   liu.  4:  a  detail  ilrawinu 

Iv' is  ■(CfivOn'.'iH   h'fi;.  N       I  he   wliti!   ■■ut-idt-   "i  tlie 


jaw  is  placed  on  a  small  i 
tile  a.xle   is  <U]>portc<l   liy  a 
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rria.ce  to  facilitate  this  operation  ancj 
wi\el  ho.-k  provided  with  a  .roller; 
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Fig.   7 — Design   of   C 
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Fig.    3 — Design    of    Hool  s   for    Dismounting    Press 
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Fiy.    9 — Swivel    Hook   fdL-    Dismounting    Press 

tlii^  hook  i-  -lioun  in   \'\'j.>.  .i  and|4.  ;md  in  detail  in   I'iu.  9.     The 
uluil    i»    then    rolled   around,   a^     ndicate<l    in    h'iji.   4.   ami   placed'.' "'V 


Jani-.vhv^J914^ 


:  ■  R\IIA\  \Vv   A^  MKCJIAXI^M;-    KDJTIDX 


•SI 


on  tlif  press  ^u  iTirit  it  too  liiay  he  n.niijv».Ml.  ilio  axle  i»  tlicn 
rciiu>vcir  arnl  planil  in  the  i)r<M>cr  iu'lo.  i"<>r  in>pcvti<m.  With 
this,  i-fiuinnu-m  ••in-  man  cim  <'asiJy  strip   11   pairs  «»f  33  in.  ca^t 

S?CijrB  f^o  ffam  Head  tYifh 

s' Cap 3c rears  - :.   •  7',. :     v 

-V^'Secfion 


an-  i^roijpoii  fj*r  <fzv'ah<r  plaOc<l  in  i>iies.  \,\w  a\l«.  inj^h.  a^  >h<'V%n 
in  i'i.i!.  11,  I'ir.  the  convvnienro  m'  the  ulu'CJ  It-.reti  \\  hen  the 
uIkxL;;  Iviive.iwetn  frtted  to  \\v.-\\\  tiicj'Viire  \A^<y\  i«>  the  npninti'.ig 
prtys  ,>hM\viT  in  tlw^  kfck«r>tHn4  ot-J^ig/ili  I  no-ruil  crafte. ' 

riuv -arv  thtMr,nftv4  l»y  iin  .'Hr  hoist-Vjii  >;tili  ciratie  aiM  fitWif  t 


ih\B 


Fio.   10 — Swivel   Head  for  Dismounting  Press 

ifiHTJ  Av1iC:i-i>  ^n-liotir,  prpperly  Juarking-^arnl  liainiHujj  all  the  axle* 
atul  rvclaiiii<!<1  idicels.    ;•  ^'•;^/C=;  '^';^^■^  'js ' ; 

TJiolieii'T  <j«tv;t lie ;  rant  nf  ihis  i*^^      is   luted   witii  a   HexiI>It 
■      -   -l"\MV  in   I'ltr.   10.     This  elinnnates.  aU  da«f;'er.trtV.lH.'nKl- 


Fig.    13 — Assembling  and    Mounting   Press   Looking  in  the  Opposite 

Direction  from    Fig.    12 

tile  wheels  ill  -  an  airMOn  faltHf  pfcs^.v^iott'ti  rfn  tlv.  ;  :  i  .louipl 
•  it"  I-'ig.  li  an<l  in  the  l»}uk«r<  annl  of  -Fig>  13'^  I  his^  iiri"*^  is  jTia«le^ 
np-of  a  ri«i<r  lH'a<j;Anti<l  a'nH.\.al4v\hoa«t,  tji*.-.  liUtcr  I>t'infi:  ri^vef- 
atcd  hy  an  Jiir  cyUn<l<r  \vhiclr  is  o,»t«nilIv<J  t»v.  a  JlV'Mt-wav 


/r  ^. 


-7^ 


4M     '   '  ^  " 


/'. 


Fig.    11 — Axles    Ready    for    Fitting 

ini;   the  Journal   in   ease   it  is  not   ilireetly   in   line   with  the   ram. 
due   to^an.  o],stTncii«.>n    oh   the  inside   of   the    wheel  j»revcntinK 
it  fr<"»m:>eatiji4i  ^(iKirely  on  the  jaws  of  tik'  press.  .";^  .^ ->:,■;;-.-;  :' 
Ajter-  tliv,  a>iles  are  ijtspecte^l  and  iiirncd,  "if  necessary; •llieV 


'^rJUc-t  V>  i"*^*" »« 


H  >  •:.      '.«.    J  on  Iff*  mJ^' 


Fig.   14-^t'ran(;|e.m«nt.  of  Outboard  Ho^ijiiiAg  for  Mounting;  Pre»» 


\.  _  •  -     •.' 


:--i7ir?-. 


\  ■ 


jilnVwn  half   way  TH-iweeiitlK-   heads   so  that   the   oinTatorftnav 
olM,'rat!LV  the  nradrine  and  jiui<k-  the  axle  ;il  the  same  time.     Tins 
1'tress  15  inoinned  oTviwo  5  in.  UWani^  ami  the  heads  4 >r  supports 
re  ina<te;^;^^i^.itJi.  stw^  l»1^ 


-\-. 


i 


t^Han-ifif 


Fig.    12 — Assembling   and    Mounting    Press 


Fig.    15 — Attachment  for   Mounting   Press  Ram 

iredites  the,  l..*:atinji;  *.f  tltv  Wluvls;  on  tW;  aKfe  and  h^5W^  i^ 
tlVey  Are  stiirtvji  tVue.     Jlw  j^iiure  Wtw*^^  ihis  preliminary  jinss 
afKl.  tiic  hydratrlic   nionntiiig  ftress.  will  acco^ntiiodate  live  pairs 
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of  wheels.  The  hydraulic  press,  being  of  an  old  design,  is 
provided  with  special  jaws  fitted  to  the  outl)oard  housing,  as 
shown  in  Fig.  14,  and  an  offset  piece,  the  detail  of  which  is 
shown  in  Fig.  15.  is  fitted  in  a  groove  in  the  ram  head  This 
offset  piece  bears  on  the  wheel  and  is  cut  away  to  receive  the 
end  of  the  axle.  It  is  also  free  to  revolve  on  the  ram  so  that 
after  the  wheels  are  pressed  on,  they  can  be  passed  on  through 
the  machine.  The  outboard  housing  is  also  provided  with  an 
air  plunger,  as  shown,  to  push  the  wheels  over  in  line  with  the 
outgoing  track  after  they  have  been  forced  on,  and  to  also  push 
the  axle  over  so  that  a  tiller  block  Z,  big.  14.  may  be  admitted, 
thereby  lifting  the  near  w'heel  off  the  housing  when  it  is  desired 
to  force  the  other  on  the  axle  a  little  more.  With  this  arrange- 
ment one.  two  or  four  men  can  work  to  advantage.  One  man 
will  average  50  pairs  of  33  in.  cast  iron  wlieels  a  day;  two  men, 
100  pairs,  and  four  men,  170  pairs.  The  hydraulic  press  is  pro- 
vided with  a  recording  gage,  whereby  a  c<inii)lete  record  of  the 
pressure  used  in  forcing  on  each  pair  of  wheels  is  obtained  and 
this  is  kept   for  future  reference. 

The   steel   tired   wheels  are   handled   outside  of  the   shop   in   a 
special    fuel    oil    tire   heater   made   by   the    Mahr    Manufacturing 


Fig.    16 — Fuel    Oil    Heater    Which    is    Placed    Outside    the   Shop    for 
Heating  the  Tires  of  Steel-Tired   Wheels 

Com|)any.  .Minneapolis.  Minn.  This  heater  is  sliowu  in  big.  10. 
One  man  handles  tliis  entire  work  with  the  aid  of  a  jib  crane 
and  can  replace  one  steel  lire  an  hour,  including  tlie  removal 
and  replacing  of  the  retaining  rings,  at  a  cost  of  27  cents  per 
wheel.  Thr  beater  will  remove  an  average  of  126  worn  out  40 
in.  tires  in  nine  hours,  and  will  beat  54  new  40  in.  tires  in  the 
same  length  of  time.  It  is  lined  with  lire  brick  4  in.  thick, 
and  the  body  is  cast  iron  ^  in.  thick;  the  covers  are  all  ojjer- 
ated  by  one  lever,  .\fter  the  lirst  tire  is  heated  the  machine 
lights  itself  from  the  heat  of  the  bricks.  To  operate  this  ma- 
chine, the  wheel  is  placed  in  the  heater  and  the  burner  lighted. 
When  the  tire  expands  the  wheel  drops  through  to  the  truck 
below.  The  truck  is  then  pulled  out  and  a  new  tire  heated  and 
placed  on  the  wheel.  A  new  tire  can  be  heated  and  slipped 
over  the  wheel  and  another  tire  placed  in  the  heater  while  the 
first  tire  is  being  set  and  another  wheel  made  ready.  This  will 
take  about  six  minutes  and  allow  time  for  the  second  tire  to  be 
heated.  This  makes  a  continuous  performance  and  enables  the 
man  in  charge  of  the  work  to  complete  a  wheel  every  six  to 
seven  minutes. 
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light  producing  agent.     The 
gas  tlames,  have  met  more  < 


BY  V.  T   KROPIDLOWSKI 
V 

We  now  come  to  the  cor  version  of  the  electric  energy  to  a. 

older  forms  of  illuminants,  oil  and 
r  less  successfully  the  rather  exact- 
ing conditions  and  have  va-y  largely  determined  the  type  of 
fixtures  and  reflectors  in  u4e  at  present ;  but  the  flame  lamps 
are  at  best  only  markers.  iThe  intrinsic  brilliancy  of  the  oil 
flame  is  very  low,  and  the  flame  cannot  be  concentrated  ne:ir 
the   focal  point  of  a  i)arabollp   reflector. 

The    electric    arc    is    a    very    powerful    ligiit    source   of    small 

roper  reflector  produces  a  dazzling 

;  ful    progress    being    made    in    the 

lamps  puts  tiiis  lamp  in   the   field 

amp,  and  the  writer  believes  that 

will   replace  the   arc,   considering 

well  adapted,  as   far  as  the  regu- 

,  to  the  sc\ere  conditions  met  on 


vohune.  and  if  backed  by  the 
beam    of    light.      The    wonde 
manufacture  of  incandescent 
as  a  strong  rival  of  the  arc 
it    will   not   be   long   before   it 
that  the  arc  lamp  is  not  very 
lating  mechanism   is  concernec 
a    locomoti\e.     The   advent   o 
made    possible    constructions 
wound  in  close  sjjirals  so  as 


the  timgsten  filament  lamp  has 
with  the  incandescent  material 
o  occupy  a  small  space,  within  a 
sphere  of  about  !  i  in.  to  J-^  ih.  diameter,  which  make-^  it  more 
suited  as  an  efficient  light  soun  e  in  the  parabolic  reflector.  Tliese 
lami)s  can  be  furnished  for  he  voltage  now  used  (30  \oUs), 
l)ut  if  a  lower  voltage  could  )e  fixed  upon,  a  .sturdier  filament 
woidd  be  the  result  and  with  the  ini])rovements  in  storage  bat- 
teries it  should  be  possible  o  nbtain  conditions  api)roacbing 
imich   closer   the   ideal. 

b'igs.  1  and  2  show  respecti^  ely  the  candle  power  distribution. 

lamp  in  a  20-in.  reflector,  meas- 
t  the  center  of  the  beam  and  at 
de  of  the   center,   and   ;in   isolux 


curve  of  a  50  c.  p.  incandescen 
nred  at  a  distance  of  500  ft. 
intervals   of  one   foot   to  one   s 
curve  showing  the  distance  an 
to  1/10  foot-candle.    The  distr 


1   width   of  the  track   illuminated 
bution  curve  is  an  actual  photo- 


metric measurement,  but  the  is  dux  curve  is  calculated  from  the 
distribution  curve  on  the  asstjmption  that  the  candle  power 
varies  according  to  the  law  of  i  iverse  squares.  It  is  seen,  from 
this  app.roximate  computation,  that  an  incandescent  lamj)  of 
as  low  c.  p.  as  this  is  suflicient  for  this  service.  I!y  tests  made 
by  some  railroads  the  indicatic^i  s  are  that  an  intensity  of  from 
0.05  to  0.10  foot-candle  thrown  on  a  man  wearing  dark  clothes 
renders  him  visible  at  from  800  ft.  to  1,000  ft.  Of  course  the 
present  state  laws  will  not  allAw  a  lamj)  of  such  low  candle 
ixnver;  1.500  c.  p.  without  the  iid  of  a  reflector  is  what  a  num- 
ber of  the  states  prescribe,  but  vhh  tlie  progress  being  made  in 
the  imi)rovement  of  the  incanc  cscent*  lamp  the  manufacturers 
should  before  long  have  (level  )ped  an  incandescent  lamp  for 
headlight  service  which  will  me  :t  the  requirements  of  the  law. 
The  surface  used  in  the  desigi  and  construction  of  the  para- 


bolic   reflector   is   the    paraboloic 


crated  by  revolving  a  parabola  ajout  its  axis.     A  parabolic  curve 
is    developed    from    a    fixed   poit 


point  is  O,  Fig.  3  and  the  fixed 
diameter,  is  perpendicular  to 
fore  at  all  times  a  horizontal  lin 


of   revolution,    a    surface   gen- 


t  and  a  fixed  line.  The  fixed 
inc.  cc.  The  line  bb,  called  the 
he  lixe-l  line  ft  an<I  is  there- 
riie  line  (/.  calletl  the  radius. 


piv««ts  about  the  fixed  i)oint  O.  By  making  tl.e  lines  (/  and  b  of 
e(pial  length  to  the  point  of  intersection  a  number  of  points  jj 
will  be  obtained  and  a  line  dravJn  through  these  points  will  be 
the  parabolic  curve.  It  is  cvideim.  therefore,  from  tlie  construc- 
tion of  the  parabola  that  the  4vo  lines  a  and  /'  make  equal 
angles  with  a  line  cc,  called  theltangent.  and  consequently  with 
the  surface  of  the  parabolic  reftctor.  So,  if  we  were  able  to 
concentrate  a  powerful  light  soiree  at  the  point  O,  every  ray 
emanating   from   it   would   be   relected   in   a   straight   horizontal 


line,  and  we  would  multiply  the 
many  times  as  there  were  rays;  i 


ntensity  of  the  light  source  as. 
the  intrinsic  brilliancy  of  eachi 
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ray  was  cciual  to  one  candle  power  we  w<uld  have  a  total  candle 
power  equal  to  the  number  of  rays.  The  beam  of  light  com- 
posed of  the  reflected  rays  is  not  covered  by  the  law  of  inverse 
squares,  but  in  a  clear  non-absorbing  medium  will  be  projected 
to  infinity  without  increase  or  decrease  of  intensity;  that  is,  if 
theoretically  perfect  conditions  could  exist,  which  is  impossible. 
We  cannot  concentrate  a  practical  light  source  so  that  it  will 
lie  wholly  within  the  ideal  focal  point,  a  dot :  some  of  it  must 
of  necessity  be  without  the  focal  point,  and  these  rays  emanat- 


of  light  /  emanating  from  the  surface  of  the  light  source  that 
lies  in  front  of  the  focal  point,  we  no  longer  have  the  true  con- 
dition upon  which  the  parabolic  curve  is  based.  The  radius  f 
is  no  longer  equal  in  length  to  the  diameter  b,  and  consequently 
the  tangent  ee  is  tipped  on  its  point  g  slightly  to  the  left ;  as  a 
result  the  line  b  will  not  be  parallel  to  the  axis  but  will  reflect 
in  the  direction  of  the  line  h.  The  fact  that  commercial  light 
sources  depart  widely  from  the  theoretical  point  sources,  and 
tiiat  we  can  only  approximate  the  theoretical  conditions  in  prac- 


F,'^.6. 
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Fig.  2-  Isolux  Carre. 
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Candle  Power   Diagrams  and   Arrangement  of   Electrodes,  etc.,  in   Electric  Headlights 


ing  from  the  surface  that  lies  without  the  focal  point  will  not 
be  projected  in  parallel  rays,  but  will  diverge  or  converge  ac- 
cording to  whether  they  come  from  the  surface  ahead  of  the 
focal  i)oint  or  from  behind  it.  The  reas<jn  that  the  rays  outside 
of  the  focal  point  are  not  projected  parallel  to  the  axis  of  the 
parabola  is  that  in  the  case  of  a  polished  refl.ector  that  law  gov- 
erns which  states  that  the  angle  of  reflection  equals  the  angle 
of  incidence.     By  again  referring  to  Fig.  3,  if  we  consider  a  ray 


tice,  causes  no  ill  eflPect  in  the  case  of  a  locomotive  headlight ; 
in  fact,  it  is  a  benefit,  as  if  all  the  rays  were  projected  parallel 
to  the  axis  and  all  coincided,  the  area  illuminated  by  the  beam 
would  be  a  circle  equal  in  diameter  to  the  reflector,  which  would 
not  be  suitable  for  illuminating  the  space  ahead  to  any  practical 
advantage.  What  is  required  is  a  beam  that  will  spread  enough 
to  illuminate  the  road  at  least  fifteen  feet  to  each  side  of  the 
center.    The  spread  of  the  beam  is  governed  by  the  ratio  of  the 
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I'f  u1k'cI>.  I  h«-  liyilraiiiic  pris-.  Inini^  nl  an  old  dcsitiii,  is 
proviiled  willi  special  jaws  littvtl  t(.«  ilic  <.utl)<>ard  h<>usiii,u.  a> 
shuxyn  in  Fig.  14^. and -an  t>ffsct  piece,  till-  diiail  ><i  wliicli  is 
shown  in  I-iji.  15,  is  fitted  iil  a  ktoow  in  \\w  ram  litad  This 
ofifsvt  pitcc  ht-ars  on  the  whicl  and  is  cut  away  to  rrctivc  the 
tiul  oi  the  axle  It  is  also  free  to  revolve  on  liie  rain  so  tliat 
after  the  wheels  are  pressed  on.  they  can  lie  i>assed  on  tlirouyh 
the  niaehinc.  Tljt>  oVithoard  housini;  i^  als<.  iir.i\ided  witli  an 
air  phmiier.  .a.s  shown,  to  push  the  wheels  over  in  line  with  the 
outi;oinii  track  after  they  have  heen  forced  on.  and  to  also  push 
the  axle  o\er  >io  that  a  liller  Idock  /. .  I'i.y.  14.  may  he  a<lmitted, 
therehy  liftini.;  t he,.|lit.*ar  wiuti  olV  tlir  hoii^iny  when  it  is  de-ired 
•te  .|j>ri'c  thtvVitlier  <»n  the 'axle  a  little  m-.re.  With  this  arran.ne- 
mi'nt  i'luv.  tWH.  or  frntr  men  can  Work  to  adv.iinaiic.  <  )ne  man 
will  a\er;i,y3.-  5(>  pair>  ivf  3.Vin.  cast  iron  wheels  a  day;  two  iiuti. 
10()  liarFK.inul  f»mr,  inv*»,-  I/O  pairs.  The  liy<lraiilic  press  is  pro- 
vided witha  rtCordini;  t-ayc.  \\iur<l>_\  a  compKte  record  of  the 
presstife  usv.d  in  forcinii  on  each  pair  of  wIueN  i*  ohtained  and 
thi<   is  kept   for  future   reference. 

rhe.>teel   tired    wheels   are    handled    outride    •■!    the   sln»p   in    a 
s|yt^'i;il...  iiief  V      tin*  .lu'ater/nKHVv    hy    ilie    Mahr    M:;nu;':;cturinu 


Fig.    16 — Fuel    Oil    Henter    Which    is    PInced    Outside    the    Shop    for- 
Heating   the  Tires  of  Steel-Tired   Wheels 

I  oiupaiiy .  ^l^nIU•i^t^t^H«iV Mthn.  ihi>  heater  i«  sh<">wp  itr  l-'ii;.  li' 
♦  .)nei)>an  handle^  tlris. en;tire  wr'rl<,  Avith.ihe  aiil  of  a  jil»  crane 
arid  ciiivsj'eidacu .  t>ne  .Hvi'l,.  tirc'vaii  |i<;»li.r.'  incliidiiii;  tin-  reni'  i\  al 
and  Feplaciny  "f  tive  retaiuin.tt  ritiys.  at  a  com  ..f  iJ  cein>  jier 
wheel.  Tin-  lieater  will  remove  a4t  a verai;e  of  IJfi  worn  oul  40 
in.  tiri>  in  nine  lioiir>-.  and  will  lUat  54  n«w  40  in  iire-  in  the 
>-ainr  Kn.yth  of  litnr.  .  It  iv  lined  with  tVre  hrick  4  in,  thick. 
and  thtv  l;HMly  fo:;«tst  if*tn  ; .  the  covers  are  all  oper- 

altd  li_\  »'ne  li'ver.  .■.Xfter  the  iirst  lite  is  luaieil  the  machine 
liyht.-'  it-elf  fn>ni  the' heiit  "i  the  hricks.  To  operate  this  ma- 
chine, the  wlicc4  is' placed  in  the  heater  and  the  hurner  lii:hted. 
\\  hen  th<v/,tlr^.e.\p.inds  the  w  lui  I  drop-  tliroii'.:li-  to  tin.'  truck 
I.elow.  The  truck  is  then  pulledi'Ut  and  a  m  u  liri  heated  and 
I'laced  (.11  the  wheel.  .V  new  tire  can  l.<  heated  and  slii^ied 
over  the  wheel  ai]<l  another  tirt  placed  in  the  heater  while  the 
first  "tite  is' hcing  set  ajvr  another  wl^  made  ready.  Ilii-  will 
take  ahi.)Ut  six  minutes  and  allow  time  for  the  second  tire  to  he 
he.-tted.  This  i.nakes  a  ct>ntinuous  performance  and  tnahles  the 
man  in  charm-  of  the  work  to  complete  a  wheel  esery  six  tn 
v«  \  I  n  minnfev 
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\ 
now   tfjmtc  to   t!u    conler>ion   of   the   electric   energy  toaiv-^ ;•■'. 


li.Lilu    profhuinu   aviiiit.       The  |>lder   form-  of   ilhiminants.  oil   and 

less  ,-ucce<^fnllv  the  rather  exact- 


ua- 


l;ime>.  have  nut  more  or 


lixttue-    and    retlecior-    in    n-t 
are    at    he-t    oidy    markers, 
ilami-    i-    \t.r\    low.    and    the    t 
the    foeal   iioint   id   a   paraholii 


iny    Condition-    ;m<l    have    ver  :    lari;el\     determined    the    type    of 

at    pre-tiM  ;    Imt    the    riaiiie   lamps 

lu     intrin-ic    hrilliancy    of    the    oil 

;ini«     iMinio'    l>e   concentrated  n.eur 

•ilK-ctor.  '  V.-"i  ■'■':./ 'v':. 

I  111     electric    arc    is    a    verf  pHwerfuI    li.iihl    source   <>f;,stnall 

\«'lume.  attd  if  hacked  Ky  tin-  |lr.iprr  rellec'or  produces  a  da//ling 

I'e.nn    of    liyht.        the    wondrifid     proi;rc<-    luin.ir    niadi-    in    the 


m;inntactnrc  oi    incaiide-ctnt 
.1-    ;:    -iroiii;    rival   of   ilir   arc 
it    v\  til    Hot    ln'    loji^.  Iiefore    it 
that   the  arc  lanip  Is  not   \er;. 
l.'itiny   mechani-ni   i-  conceruei 
a-loi>»moti\  1  .       lilt     advent   i>: 


amit-  put-  tlii-  lamp  in  the  lield 
imp.  and  the  u  ntcr  heheves  that 
will  replace  the  arc.  considering 
well  adap'ed.  a-  far  a-'  the  re«n- 
,  to  ihf  ->.\ere  coiiditiiiu,-  tiK't  on 
the  tmii^-teii  tilammt  latnp  hhs 
niade  'juKssilih'  c«oi-tmction-  I  u  ith  the  incandescent  material 
w  >iin<f  in   cli>-e   -piral-   -o  a-   i .  (nciipy   ;.   -mall   -pace,   within  .i 

di.imeter,   which  make-  it  more 
in  the  )iar;diolic  reject' T.-    'r.hest 
(c    \.'iia'..;e    mnv'  lt'»V*»;•1•v*^.^*d'B.),- 
l•   lixed  upon,  a   -tnrdiei"  tdameht 
he  imjiro;  iiueiits  in   -tofajje  hal- 


lere  o|    alioiu 


m. 


to 

-r,ited  a-  au.eiiicient  li'-:iU  -onrc 

lamps    can    !k     fiirni-lu  d    for    \ 

''lit    if   a    lower   volta.ue   coidd    1 

wi  uld   iie  the  lestilt  and  with 

teries    it    -hoidd''ie    jxis-ilile    4'    ohtaiii    Conditions    airriroai^jinu 

much  cl«'sc"r  the  "ideal. 

I"i.i;s.\  1  at»<l  .^- .hIuivv   iv-iiecii\ 

.•»ii:ve  »>f  a'50  c.  fi.  incainle-c^-n 

!'red  al  a  distance  of  .5()()   ft.  :i  the  center  of  tlie  h« ant  laid  at 

mit  r\  d-   of  jyif'.i.iott**.  «>u«?,  sfle  iVf  the'  ceiMer/. iuvd/  ;ni->s>'ihi\ 

uiilth  of  the  ti'-ack  illuminate<i 
ulioti  entve  is  an  int'lal  photo- 
u\  curve  is  calcidate<l  fi'otn  the 
million    1 1 1  at '  tht    can.tUe .  p«  iwcr 


I\    the  caudle  p>iw.er  di-inkttioir 
l.imp  in  a  iO-in.  rellector.  nWas- 


cnr\e   showintr  the   distance    atic 

!  >    1  / 10   foot-canille.       I'lu    di-tri 

metric  t!ieasnrenii-Mt,  Imt   the  i-i 

di»trihniiun. -rnrve    on    tlu-    .i-.-t 

1^       i.-i-orilinii  to  i!ii    law    of  i 

ilii-     ,i|ipro\imale    com|Mitatioii. 

I-  low  c.  p.  a-  tlii-  i-  -nOicient 

-oine  railriKid.>i  the  itnlic.itioi 

no-    •      (»,](»  fo.-t-ranille  'lirown 

lender-   liim    \i-ilile   at    from  ><0( 


ner-e  -ipiau's.,  U  is  ^^eeii;  irbni 
that  an  "  incandescent  lamp  Of 
for  lhi>  -erv  ice.  l'>y  test<  mad« 
s-.{i[re  that  an  iiuen-il\  of  frnm 
in  a.nian  wearinu  dark  clothe-- 
ft.  to    l.dOO   ft.     (  >i   eoiir-e   tin 


re-iiu    >tate    law-    \\ill    not    all  v\    a  laiijii   of    -uch   low    candK 


power:  i..^KVc.  p.  vviih'.'iit  the  a 
VieV'  of  the  stattk'^  pre*>crihe.  Imt   \ 
the    i)npro\  einent    of    the    incaiii 
>liotdd    before    loujir   liave    dewh 


I  (if  a  reiTevt< ir  i<  « Uut  a  nttit;!- 
ith  the  jfrosiress  lieini  'tnade  •*> 

-cent    hiitp    the    maintfacnirei's 
led    an    ineaiHle-ctnt    lanii»    '""" 


headliyht  service  which  will  nietl  the  re<iuireuieiUs-id'  the  la\\'. 
.■Tbe. surface  n-.ed  in  :!ie  di -iiitj  and  ron-iniction  of  tile  jiara- 
lit'dic  ridector  i-  the  p.iraliofoid/ of  re\ohuioii.  a  -nriace  jieur 
criteilliy  revolvinii  a  panihola  ;iiont  its  axi-.  .A  i»aral>olic  civrvc 
i-  d.eveh'pvd  frotn  a  tixcd  ]i<\m  and  a  4i.\cd  ■li'.u.  'I  hi."  fixed 
pomt  is  O.  l"iv;.  3  and  the  lixeci  line..(:'if:  :-.T|ie  line  /"if'.  calle«l  the 
•  lianielir.  i-  pi  riKiidicui.ir  to  Ihe  fixed  iiue  a.  ajvl  «>«  .lI'ft^Te- 
fofe  at  all  time-  a  horizontal  linl.  llu  line  </.  called  Oie  radius. 
pi\ots  ahont   till-  lixed  i>oint  ( '.    I'-v    makiic.:  the  lines  ./and  /'  ot 


tijiial  leii.yth  to  the  poim  of  jnt 
will  be  oUlaiiied  and  a  line  dra\ 
the  paral  olic  curve.  It  i-  eviden 
lion  .-f  the  parahola  th.it  the  t 
aUL^les  with  a  line  rr.  called  the 
the    -urface   of   the   jiaraholic    rell 


r-ectioii    .1    iiumlHT.  .tVf  ■  lknttt!>v  J{  . 
n   thr.;!-h   ihe>e   point  >' will  lit- • 
.  tlurefore.  from  tl'.e  const rttc- 
lo    line-    it    and    /■    m.ike    eipial 
.tiii-ent.  anil  conseipteritly  with 
ctov.     S. ..  if  \vc. were  ahlc  tt^,'; 


Concentrate  a  powerful  li:^ht  -oilee  at  ihe  point  ^  >.  iMry  rav 
emanatini?  from  it  would  he  relicied  ii  a  -traiuht  hori/c»ntal 
line,  and  we  wonld  multiply  the  *itensity  of  the  lii^ht  source  ai? 
tnanv  time-  a-  there  were  r.i>  -  :  it  |hc  imiin-ic  hrilliani-y  of  each; 


J.VKf  \KV.    l'>14. 
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rax  ua^  i(|iial  l'>  <>m-  «aii<lU-  i><ivvcr  WQ-w 'iiM  Iiavc  a  t-aal  caixlk- 
i)i)uer  i-iiual  !••  tlu-  miinher  of  rays. ;  Tin-  l»».:iin  "i  light  o^m- 
posed  of  thprclUctiil  rays  Is  not  euvcrf<!  1)>  ilie  law  of  invcr>c 
squaro.  ?»iU  in  a  clear  n..n-al>s<>rl)inir  inL<liuiv  will  lie  projocUii 
to  iti!'iiiity  witlMUt  increase  i>r  <iecrease  of  intensity;  that  is.  it 
thc'irctically  pcTlect  omilitions  cmild  exist,  which  ijiimpcfssiltliv 
\\\-  iaiin.>t  Ciincentrate  a  practical  light  source  so  that  it  wiM 
lie  wbi'llv  within  the  ideal  fucal  p>>ini.  a  ilnt;  some  of  it  niitst 
..f  iie.cc>;vUy  , he  witiuiul.  the  focal  point,  awl   these  rays  enianat- 


of  light  /'einan.itinir  frotn  the  surface  of  tht  light  st>urce  that 
liQsm  front  of  tl*e  focal  point,  wti  ii**  longer  have  the  true  ct>n- 
tlitioii  upon  which  the  jiaraholic  curve  is  hasf«!.  The  radius  f 
is  p<.  longer  t-«iual  in  len<rith  to  the  iliamcter  7>.  and  consequently 
the  tangent  rtv  is  tUM'^^l  <J't  't*  point  jr  slightly  to  the  left ;  a«  a 
rcsuk.thc  line  7'  will  not  be  parallel  to  tlie  axis  but  will  retlect 
in  the  direction  of  the  line  7i.  The  tact  that  connnerciai  light 
<(inrces  depart  widely  from  the  theoretical  :i»oint  sonrce>.  and 
that  we  can  only  approviniate  the  theoretical  conditions  in  i»rac- 


F/^.4. 


..f^Sf^f 


Fig.  1 1. 


Candle  Power  Diagrams  and   Arrangement  of   Electrodes,  etc.. 


in   ElSirtric  Meadttghts 


F{gJ3. 


in;;  irom  tin.-  <nrface  tliat  lies  without  llie  focal  point  will  nut 
he  ppijected  in.  parallel  rdy"s,  but  will  diverjie  dr<<irtiverge  ac- 
cording t'l  uluther  the>  c<inrc  from  thi  surface  ahead  of  tire 
focal  p  'int  "r  from  hehind  it.  The  reason  that  the  rays  outside 
<^'i  the  l.c.il  pi.int  are  not  projected  p.ar.dlel  to  tlic  axis  of  the 
parahoja  is  that  in  the  cttSc  of  a  p<'«Hshed  retlect  or  tliat  law  gov- 
ern-, which  >i;ites  that  the  angle  of  reikaij'U  e(|uals  the  angle 
oi  nicidr'Uf.     I'.y  again  referring  to  Fi^;  3*  if  we  consitlef  aray^ 


ticre.  catises  n«)  ill  c/fect  iti  the  case  of  a  luc^winnive  headlight . 
in  fact,  ft  iTi  a  l>eitcl*il,  as  if  all  tlie  rays  were  projected  parallel 
to  the  axis  an<I  all  coincidetl.  the  area  illuminated  l»y  the  beam 
Would  be  a  circle  ttiual  in  diameter  to  the  reflector,  which  would 
not  he^nitahle  for  illuminating  the  space  ahead  to  any  practical 
a<lvantagc.  Wriafi^  required  is  a  beanijhat  will  spread  enough 
to  ithuninate  the  road  at  least  tifteen  feet  to  each  side  of  the 
center.     The  vsprvaU  of  .tlje  heant  is  .gtnl^fne4l  by  the  raliM  o£;  tbe 
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focal  length  to  the  diameter  of  the  reflector  and  must  be  deter- 
mined upon  iu  the  design.  Emphasis  is  here  placed  on  the  neces- 
sity of  focusing  the  lamp  properly,  for  the  beam  candle  power 
depends  on  this  more  than  on  anytliing  else;  moreover,  if  the 
lamp  is  not  properly  focused,  shadows  will  appear  in  the  beam. 
Of  course  shadows  will  sometimes  ])e  present  even  though  the 
lamp  is  accurately  focused,  but  they  are  due  to  defects  in  the 
reflector,  such  as  dents,  rough  surfaces,  etc. 

I-tt  us  assume  now  a  concrete  case  and  apply  the  above  con- 
clusions to  it.  maintaining  ideal  conditions.  Referring  once 
more  to  Fig.  3.  take  .v  =  9  in.  and  .r  =  13  in.;  the  focal  length 
I-  will  be  in  this  case  IK'  'n.  and  the  area  of  the  beam  will  be 
1.75  sq.  ft.  A  uniform  source  of  one  candle  power  placed  at  the 
center  of  a  sphere  of  one  foot  radius  illuminates  every  point  on 
the  interior  of  the  sphere  to  the  intensity  of  one  foot-candle. 
The  area  of  the  surface  of  the  sphere  is  12.57  sq.  ft.,  hence,  the 
total  quantity  of  light  given  off  by  a  source  of  one  candle  power 
illuminates  an  area  of  12.57  sq.  ft.  to  an  intensity  of  one  foot- 
candle.  The  term  lumen  is  used  to  denote  the  quantity  of  light 
received  on  each  square  foot  of  surface;  thus  a  light  source  of  one 
si)herical  candle  power  will  produce  an  intensity  of  one  foot- 
candle  over  12.57  sq.  ft.,  or  12.57  lumens. 

I'here  will  be  a  cone  of  light  as  shown  by  0  which  will  not  ho 
under  the  influence  of  the  reflector  and  will  be  subject  to  the 
law  of  inverse  squares,  and  which  when  subtracted  from  the 
area  of  the  whole  sphere  leaves  us  11.43  sq.  ft.  An  ordinary  arc 
lamj)  using  copper  for  the  negative  electrode  produces  about 
1.3(X)  mean  spheral  candle  power;  the  total  light  flux  will  then 
be  1.486  lumens,  which  divided  by  the  area  of  the  mouth  of  the 
reflector,  1.75,  gives  an  average  of  8,490  lumens  per  square  foot 
on  the  cross  section  of  the  beam  of  light.  At  a  distance  of  one 
foot  from  the  source  the  candle  power  of  a  lamp  at  the  same 
point  would  be  3,919,  and  at  100  ft.,  according  to  the  law  of  in- 
verse squares,  and  on  the  assumption  that  the  intensity  of  a 
reflected  beam  does  not  decrease,  it  would  be  equal  to  a  lamp 
placed  at  the  door  of  the  reflector  and  equal  to  100  X  100  = 
10,000  times  8,490  =  84,900,000  c.  p. 

In  the  case  of  a  divergent  ray,  if  we  assume  *  equal  to  one 
degree,  the  sine  of  which  is  .0175,  we  can  calculate  the  field  that 
will  be  illuminated  at  any  distance;  for  instance,  at  1,000  ft.  the 
field  illuminated  will  be  0.0175  X  1,000  =  17.5  X  2  =  35  ft.  in 
•liameter.  The  divergent  ray  projected  backward  will  cross  the 
line  DD  at  W,  approximately  44  ft.  from  the  front  of  the  re- 
flector. The  average  illumination  at  the  front  of  the  reflector 
will  be  the  same  as  for  the-  parallel  ray,  as  we  are  not  changing 
any  physical  details  but  merely  mathematical:  to  produce  this 
illumination  with  an  unreflected  light  so;irce  at  H'  will  rc(iuire 
a  lamp  of  44  X  44  X  3,919  =  16,436,640  c.  p.  The  illumination 
at  any  other  point  in  front  of  the  reflector  may  be  computed  by 
the  law  of  inverse  scjuares  by  using  this  value  and  referring  to 
the  point  W  as  an  origin.  We  can  tlien  refer  to  the  lamp  as 
equivalent  to  a  16,436,640  c.  p.  source.  If  we  use  an  incandescent 
lamp  of  100  candle  power  in  place  of  the  arc  lamp,  we  will  obtain 
11.43  X  100  =  1.143  -^  1.75  =  653  lumens  per  square  foot,  and 
an  equivalent  candle  power  at  JV  of  44  X  44  X  67  =  1,250,290. 

We  can  now  calculate  the  a|)proximate  illumination  of  the  road 
ahead  of  the  locomotive.  .At  5,000  ft.  the  arc  lamp  will  give 
16,436.640  -^  (^5,000  X  5,000)  =  .65  foot  candles  at  the  center  of 
the  beam  and  at  1/10  foot-candle  at  that  distance  .65  -f-  0.1  = 
6.5 ;  the  square  root  of  6.5  ^=  2.56,  the  distance  in  feet  which  will 
be  illuminated  at  the  side  of  the  road  bed.  With  the  incandes- 
cent lamp,  at  1.500  ft.  ahead  we  obtain  1.250.290^  (1,500  X  1.500) 
=  0.54  foot-candles  at  the  center  of  the  beam  and  at  2.3  ft.  to 
one  side  of  the  road  1/10  foot-candle.  By  a  continuation  of  this 
process  we  can  obtain  any  number  of  points  along  the  illumi- 
nated way. 

The  principle  of  operation  of  the  ordinary  direct  current  arc 
lamp  is  as  follows:  The  current  from  the  positive  brush  of  the 
dvnamo  comes  bv  the  wav  f)f  the  -r  binding  post.  Figs.  4  and  5, 


(Fig.  4  shows  one  side  of  the  arA  lamp  and  Fig.  5  the  opposite 
side.  Fig.  5  showing  the  connections  plainer),  and  follows  the 
wire  to  connection  No.  1,  througl  the  bracket  G,  which  is  fas- 
tened at  /-  and  .1/  to  the  guide  w 
carbon,  and  in  Fig.  4  it  enters  the 


lich  is  nt)t  visible  back  of  the 
^ide  where  it  is  picked  up  by 


a  small  brush  that  is  fastened  to  the  carbon  holder  and  passes 
through  the  carbon  holder  into  he  carbon.  The  carl)on  and 
electro<le  being  in  contact,  the  current  continues  on  through  the 
electrode,  through  the  small  f rarr  e  that  supports  the  electrode 
to  the  bracket  /:,  through  the  conn  :ction  Xo.  2  on  the  bracket  £, 
sliown  plainer  in  Fig.  5,  following  the  wire,  which  leads  it  into 
the  winding  of  the  solenoid  at  the  upper  end.  through  the  sole- 
noid winding  and  out  at  the  Imtton  to  the  negative  binding  post; 
thence  it  returns  to  the  dynamo.  As  soon  as  current  passes 
through  the  solenoid  it  energizes  i:  and  creates  a  magnetic  flux 
in  its  hollow  center,  in  which  th(  plunger  is  suspended.  The 
magnetic  flux  tries  to  equalize  its. 'If  through  this  iron  plunger 
and  thereby  pulls  the  plunger  dowry  The  plunger  being  connected 
to  lever  J  pulls  this  lever  down  with  it,  atid  lever  H  being  con- 
nected with  lever  J  also  is  pulleci  down  ;  //  being  pivoted  at  Q, 
this  movement  causes  the  end  ai  R  to  rise,  which  lifts  rod  a, 
which  in  turn  tips  the  clutch  h  intil  it  clamps  the  carbon  and 
lifts  it  along  with  it.  When  the  carbon  is  lifted  the  contact  is 
broken  between  it  and  the  electr  ide  and  the  current  trying  to 
continue  on  its  cour.se  establi.shes  he  arc:  of  course  the  carbons 
are  separated  just  enough  so  th?  :  the  voltage  available  at  the 


arc  is  able  to  continue  forcing  cu 


as  the  upi)er  carbon  burns  off  th(    air  gap  becomes  greater,  the 


rent  through  the  air  gap,  and 


current  through  the  widened 
and  allows  the  upper  carbon 


\oitage  not  l)eing  able  to  maintaii 

gap.  the  solenoid  loses  its  energy 

to   droll :   the  latter  comes  in  cotiact   wiih   the  electrode  again 

and  current  starts  flowing  anew,  refceating  the  operation. 

The   insulation   is  of   prime   inipArtance   and   misunderstanding 


or  negligence  may  cause  much  dan  age  and  expense.    The  opera 


tor  as  well  as  the  attendant  shoult 
neces.sary  for  any  reason  to  distur 
th;it  they  are  nut  back  properly 
lamiis  have  been  burned  out  due  t( 
-^  and  —  bin<ling  posts  were  not 
a  dead  short  circuit  would  exist,  a 
way  at   the  arc  lamp  to  break  th 
winding  will  burn  out :  this  woulc 
ol)posite  i)olarity  insulators  were 
writer  has  made  it  a  point  to  brin 
tion   in  the  detail  drawings.     Fig. 
binding  post   and   frame  on   the   1 


denoted  by  the  word   fiber  to  whi  h  arrows  point  is  shown  by 


be  sure  whenever  it  becomes 

any  of  the  insulators,  to  see 

Ca.ses  are  not  lacking  where 

just  such  negligence.    If  the 

sidated  from  the  main  frame 

d  if  something  does  not  give 

\  current's   path,  the  dynamo 

also  happen  in  case  any  two 

?ft  out.     For  this  reason  the 

:  out  all  the  places  of  insula- 

5  is  a  section  taken  through 

le  ad,   T'ig.  4 ;   tlie   insulatitm 


of  tile   detail   are  not   cross 
nsulation  clearly.     Fig.  7  is  a 
the  small  bracket  6"  is  fas- 
a  section  taken  on  the  line 


cross  lines   and   the  other   membe 

hatched  in  order  to  bring  out  the 

section  taken  on  the  line  (T.  wher 

tened  to  tlie  main   frame,     i'ig.  S 

/>/>.   where   the  lower  bracket   /:   is  lattached   to  the  main   frame. 

Ilie  inqjortance  of  insulating  thesexwo  brackets  from  the  main 

frame   will   be   seen,  as   if  they   wen     not   insulated   there   would 

be  nothing  to  prevent  a  .short  circuit,  anrl  the  current  would  not 

go  through  the  carbons  to  create  an 

no  resistance,  but  through  the  main 


arc  but  would  pass  through 
frame  directly  to  the  gen- 
erator. P>ut  one  make  of  lamp  is  il!  jstrated  for  the  reason  that 
the  f)rinciples  of  operation  are  the  pame,  only  they  vary  some- 
what in  detail. 

I'igs.  9  and  10  show  respectiveh'.l  in  larger  detail,  the  upper 
bracket  (7  and  the  lower  bracket  E;\these  drawings  are  self-ex- 
T)lanatory  The  numerals  and  letterk  that  are  the  same  in  the 
dift'erent  figures  represent  the  same  pirts. 

Fig.  11  shows  the  dash  pot,  which 
pi.ston.  Its  function  is  to  steady  1  he  action  of  the  solenoid 
plunger.  If  this  dash  pot  were  not  1  lerc.  the  plunger  would  be 
pulled  in  with  a  jerk,  probably  beyo  id  the  equalization  zone  of 
the  magnetic  flux,  and  a  seesawing  would  take  place  resulting 


is  a  small  cvlinder  with  a 
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in  a  make-and-break  arc.  The  dash  pot  should  be  removed  occa- 
sionally and  the  cylinder  wiped  out,  but  no  oil  should  be  used 
to  lubricate  it,  as  oil  will  gum  and  cause  the  arc  to  jump, 
and  will  get  under  the  seat  of  the  little  ball  valve.  If  the  cylin- 
der shows  considerable  wear  by  evidence  of  the  piston  being 
loose,  it  should  be  renewed.  The  suction  in  the  cylinder  is  regu- 
lated by  a  little  ball  valve  in  the  piston;  this  should  be  kept  in 
good  working  order. 

Fig.  13  shows  the  clutch  that  lifts  the  carbon;  C  is  the  rigid 
frame  support  and  also  a  guide  for  the  carbon  and  a  is  the  lifting 
rod  attached  to  the  clutch  b.  The  clutch  is  horseshoe  shaped 
with  an  opening  large  enough  for  the  carbon  to  work  freely  in 
it.  The  upper  end  of  the  rod  P  works  in  a  socket  having  a 
coil  spring,  and  when  the  rod  a  pulls  up,  the  rod  P  pushes  down 
on  the  heel  of  the  clutch,  which  action  sets  the  clutch  on  an  in- 
cline and  thereby  grips  the  carbon  and  lifts  it.  The  tension  of 
the  spring  in  the  socket  that  pushes  down  the  rod  P  can  be 
regulated,  so  that  in  case  the  clutch  does  not  grip  the  carbon 
early  enough  in  the  stroke  the  tension  of  the  spring  can  be  in- 
creased, causing  more  pressure  on  the  rod  P  so  that  it  will  trip 
the  heel  of  the  clutch  earlier  in  the  stroke  and  cause  the  clutch 
to  grip  the  carbon  and  raise  it  before  the  plunger  gets  down  too 
low  in  the  core  of  the  .solenoid. 

The  spring  shown  in  Fig  4  is  also  there  for  the  purpose  of 
steadying  the  movement  of  the  plunger,  but  acts  mainly  as  a 
counterweight  for  the  upper  carbon  and  the  levers.  It  can  also 
])c  regulated  t<>  suit  conditions.  The  link  K,  Fig  4,  is  also  a 
very  important  detail,  as  it  is  of  fiber  and  is  an  insulator  as  a 
second  precaution  between  the  positive  and  negative  sides  of  the 
wiring.  Care  .^houhl  be  taken  not  to  replace  this  link  with  a 
nutal  one. 

The  i)rincipk'  of  the  operation  of  the  solenoid  and  the  plunger 
is  ?hown  in  Fig  12.  The  dotted  lines  represent  the  lines  of  mag- 
netism that  are  created  by  the  current  passing  through  the  wind- 
ing, which  is  represented  by  the  small  circles.  It  will  be  noticed 
tiiat  the  lines  of  magnetism  are  most  numerous  at  the  middle  of 
the  length  of  the  solenoid,  which  explains  the  pulling  in  of  the 
j)lunger.  The  pull  is  greatest  before  the  plunger  reaches  over  the 
middle  point,  and  when  the  lower  end  is  Hush,  or  very  nearly  so. 
with  the  lower  end  of  the  solenoid,  there  will  be  no  pull,  as  then 
an  equalization  takes  place  and  there  is  just  as  much  pull  up  as 
there  is  down.  In  case  the  momentum  created  by  the  sudden 
pull  brings  the  plunger  beyond  the  equalization  point,  as  men- 
tioned earlier  in  the  article,  there  will  be  a  sudden  pull  upward 
again,  for  the  reason  that  the  plunger  has  passed  over  the  mid- 
dle point;  this  is  what  causes  the  jumping  and  seesawing  men- 
tioned before.  The  regulating  springs,  etc.,  are  provided  to 
cause  the  plunger  to  separate  the  carbons  before  arrival  at  this 
unstead}'  point. 

There  is  a  difference  between  tiie  copper  electrode's  burning, 
being  consumed,  and  melting.  If  it  is  being  consumed,  which  is 
evidenced  by  the  tip  becoming  dull  and  short,  the  voltage  is  too 
high,  wliich  may  be  remedied  by  reducing  the  speed  of  the  tur- 
bine. If  the  copper  is  found  to  be  melted,  the  voltage  is  too  low 
or  the  regulating  mechanism  is  defective.  To  remedy  this,  light 
the  lamp  and  let  it  burn  a  short  time,  scribe  a  line  on  the  sole- 
noid plunger,  having  previously  chalked  it  so  the  line  will  be  vis- 
ible, as  at  a.  Fig.  11.  Cut  off  the  current,  allow  the  carbons  to 
cool  and  pull  down  the  plunger  till  the  line  is  even  with  the  base 
of  the  solenoid,  which  will  bring  the  carbons  to  the  same  position 
they  were  in  when  the  ])lunger  was  marked.  Now  measure  the 
distance  between  the  carbons,  and  if  it  is  found  that  they  are  not 
1/16  in.  apart,  lengthen  the  spring  that  operates  the  lever  P, 
Fig.  13.  or  shorten  the  link  that  connects  the  plunger  to  the  lever 
/,  Fig.  4.  Light  the  lamp  again  and  mark  the  plunger  the  same 
as  before,  cut  off  the  current  and  measure  the  distance  the  elec- 
trodes are  now  separated,  and  if  still  less  than  1/16  in.,  bend 
up  the  end  R  of  lever  H  until  the  proper  distance  is  obtained 
between    the    electrodes.      Numerous    cases    have    come    to    the 


writer's  attention  in  which  the  wrong  end  of  the  equipment  was 
being  treated  for  the  trouble,  that  is,  instead  of  adjusting  the  lamp 
for  fused  coppers,  the  speed  of  the  generator  was  reduced  and, 
as  a  consequence,  the  trouble  was  augmented,  as  low  voltage 
will  also  fuse  the  copper. 

The  copper  electrode  fuses  because  tlie  arc  is  too  short  and 
does  not  allow  the  lava  from  the  crater  of  the  .carbon  electrode 
to  remain  and  protect  the  tip  of  the  copper  from  the  intense 
heat  of  the  positive  pole  or  upper  carbon. 

If  the  lamp  will  not  burn  when  the  locomotive  is  running  but 
I)urns  when  it  is  standing,  the  trouble  is  with  the  clutch  b,  ¥'\g. 
13.  It  is  usually  worn  oblong  or  the  edges  are  worn  round. 
In  this  case  the  clutch  should  be  renewed.  The  reason  the  lamp 
diRS  not  burn  when  the  engine  is  running  is  because  the  clutch 
will  not  grip  the  carbon  sufficiently  to  prevent  the  jarring  of  the 
locomotive  from  shaking  the  upper  carbon  doxyn  on  the  lower 
one.  This  must  be  remedied  at  once,  for  when  the  carbons  touch 
when  the  generator  is  working  and  the  lamp  is  cut  in  they  per- 
mit a  short  circuit,  overheating  and  warping  the  regulating 
mechanism  and  probabh-  burning  out  the  armature  winding  of 
the  generator.  -,  -.-.•   ' ./ .  , 


REMOVING    FRONT    TUBE    SHEETS 


BY    PAUL  R.  DUFFEY 

The  removal  ot  a  damaged  or  badly  worn  front  tube  sheet 
from  a  locomotive  boiler  is.  with  the  best  known  methods,  a 
long  and  tedious  operation.  The  method  here  described  is  one 
that  has  proved  to  be  more  satisfact<^ry  than  some  the  writer  has 
seen  used,  and  is  the  practice  at  the  Norfolk  &•  Western  shops 
at  Portsmouth,  Ohio. 

A  piece  about  4  or  5  in.  long  is  cut  out  of  one  side  of  the 
smoke  box  stiffening  ring.  This  piece  is  taken  out  on  the  hori- 
zontal center  line  of  the  smoke  bt)x  and  extends  an  equal  dis- 
tance above  and  below  the  line.  .\  piece  of  the  same  length  is 
then   cut   out   to   one-half  the   depth  of   the   smoke   box   division 


Method  of  Cuttin9    Rings   to    Remove   a    Front   Tutje   Sheet 

ring,  on  both  sides  of  the  smoke  box  and  on  the  same  horizontal 
center  line  as  Ix^fore.  After  all  tlie  rivets  and  braces  have  been 
removed  from  the  tube  sheet,  it  is  imlled  over  to  a  horizontal 
position  and  removed  from  the  front  end  through  these  slots. 
It  has  been  found  that  after  the  new  sheet  is  put  in  place  it  is 
not  necessarj'  to  set  a  piece  in  the  division  ring,  as  it  is  not  ma- 
terially weakened.  A  piece  is  fitted  and  riveted  in  the  stiffen- 
ing ring,  holes  being  provided  for  holding  the  front  in  place. 
The  time  required  to  do  this  work  under  ordinarj'  conditions  is 
from  12  to  15  hours.  :.    ■  ; 


Cape  to  C.mro  Railway. — The  Cape  to  Cairo  Railway  is  now 
at  Kambove.  800  miles  beyond  the  Victoria  Falls  and  300  miles 
inside  the  Congo  border.  A  further  extension  of  100  miles  to 
Burame  is  about  to  be  commenced.  Within  a  brief  period  there 
will  be  communication  from  the  mouth  of  the  Congo  at  Boma 
right  across  Africa  to  Dar-es-Salaam. 
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ABRASIVE     WHEELS 


BY     C.    J.    MORRISON 

A  frequent  sight  in  machine  shops  is  an  abrasive  wheel  worn 
down  too  far  below  its  useful  size  and  running  at  so  slow  a  speed 
that  grinding  is  almost  impossible.  Such  a  wheel  is  the  acme 
of  false  economy,  as  it  not  only  wastes  productive  time  every 
day,  the  value  of  which  is  far  in  excess  of  the  price  of  a  new- 
wheel,  but  entails  other  losses  due  to  poorly  ground  tools.  Even 
though  it  may  be  possible  to  properly  dress  a  tool  on  such  a 
wheel — usually  it  is  not  possible — the  average  mechanic  has  not 
the  necessary  patience. 

Another  source  of  loss  is  from  wheels  of  improper  grain  or 
grade,  or  both,  for  the  work.  This  loss  is  not  so  easy  to  detect, 
but  is  fully  as  prevalent  as  the  first. 

Still  another  frequent  sight  is  two  wheels  of  different  diameters 
mounted  on  one  spindle  and  neither  running  at  the  proper  speed. 
Of  course,  it  is  impossible  to  run  both  at  the  right  speed. 

Losses  due  to  improperly  dressed  wheels  are  due  to  pure  neg- 
lect and  need  not  be  considered.  The  other  troubles  usually 
come  from  the  fact  that  no  one  is  particularly  interested  in  the 
wheels,  or,  if  interested,  has  neither  the  time  nor  the  knowledge 
necessary  to  attend  to  them. 

The  purchasing  agent  is  usually  interested  in  having  the  wheels 
last  a  long  time,  and  orders  frequently  stipulate  that  the  wheels 
nuist  be  harder  than  the  last  sliipment  as  they  wore  out  too  soon. 
Also  orders  often  simply  call  for  one  wheel  of  a  certain  size, 
and  no  specifications  as  to  grain,  grade,  or  use  are  given. 

In  order  to  produce  economies  and  to  secure  the  desired  re- 
sults, the  grinding  problem  nmst  be  intelligently  studied.  Proper 
grinding  is  nothing  more  or  less  than  cutting,  and  one  wheel  is 
no  more  fitted  for  all  kinds  of  grinding  than  one  tool  is  capable 
of  all  kinds  of  cutting.  .\  wheel  that  will  grind  high  speed  steel 
tools  is  almost  useless  for  brass. 

Few  can  devote  sufficient  time  to  the  subject  to  become  experts 
on  abrasive  wheels,  but  almost  any  one  can  become  sufficiently 
posted  on  the  l)asic  essentials  to  be  able  to  intelligently  select, 
install  and  maintain  the  wheels. 

Tiic  grain  of  a  wheel  is  represented  by  a  number  which  refers 
to  the  mesh  of  the  screen  through  which  the  grain  will  pass 
when  in  the  dry  state.  Consequently,  the  higher  the  number,  the 
finer  the  grain.  Grade  refers  to  the  quality  of  the  abrasive  as 
to  whether  it  is  hard  or  soft,  and  the  different  grades  are  repre- 
sented by  letters,  the  first  letters  of  the  alphabet  representing 
the  softest  and  the  abrasive  becoming  harder  as  the  letters  pro- 
gress. As  an  example,  30-0  represents  a  grain  which  would  pass 
through  a  30-mesh  screen  and  a  medium  grade.  In  large  wheels 
this  is  adapted  to  the  grinding  of  medium  high  speed  steel  tools. 

Unfortunately,  the  grading  is  not  exactly  the  same  with  dif- 
ferent makes  of  abrasive  wheels  so  that  a  combination  which  is 
satisfactory  in  one  make  may  not  be  as  efficient  in  some  other 
case.     However,  the   following  specifications  may  be  used  as  a 

guide : 

No.  of  grain 

or  degree  of 

coarseness 

usually 

Class   of   Work.  furnished. 

Large   cast   iron   and  steel  castings 16  to     20 

Small  cast  iron  and  steel  castings 20  to 

Large  malleable  iron  castings in    ° 

Small   malleable  iron  castings ;9  *" 

Chilled    iron   castings }6  to 

Wrought    iron    1°  'o 

Brass  and  bronze  castings T^  *° 

Rough    work    in    general \n° 

General   machine   shop  use 'In    " 

Lathe  and  planer  tools .9  '°   ,nn 

Small  tools 46  to  100 

Wood-workinK  tools v.  ...*■•  ti  .,•■•■»•  ^°  to     6U 

Twist  drills  (hand   grinding)    -56  to     60 

Twist  drills   (special   machines)    ......  46  to     60 

Reamers,  taps,  milling  cutters,  etc.    (hand  grind- 

ing)     ,•••••  46  to  100 

Reamers,   taps,   milling  cutters,   etc.    (special   ma- 
chines)      .,,^.V. 46  to     60 

Drop    forgings -'0  Jo     30 

Gumming   and   sharpening  saws JO  lo     ou 

Planing   mill    knives -^0  to 

Car  wheel  grinding -"  '" 


36 
20 
30 
20 
30 
30 
30 
46 
46 


46 
30 


Grade  letters 

or  degrees  of 

hardness 

usually 

furnished. 

P  to  Q 

P  to  6 

to  R 

to  Q 

R  to  T 

O  to  P 

P  to  R 

P  to  Q 

O  to  P 

N  to  O 

N  to  P 

M  to  N 

M  to  N 

J  to  M 

N  to  P 

H  to  K 
P  to  Q 
M  to  N 
T  to  K 
O  to  P 


VcL.  88,  No.  1. 


After  selecting  a  wheel  accord  ng  to  this  table,  its  service 
should  be  carefully  watched  and  :  ilterations  made  in  the  grain 
and  grade  until  exactly  the  right 
eral.  if  the  wheel  glazes,  it  is  tooJhard.  while  if  it  wears  away 
too  rapidly,  it  is  too  soft.  Also  ii  the  wheel  has  a  tendency  to 
burn  the  work,  it  is  of  too  fine  a  grain.  The  manufacturers  should 
be  consulted  and  their  co-operatio«  obtained  in  the  selection  of 
wheels.  After  the  proper  specifications  have  been  secured  for  each 
class  of  grinding,  they  should  be  made  standard  and  wheels 
ordered  accordingly  instead  of  to  si  lit  the  whims  of  workmen  or 
foremen. 

All  grinding  should  either  be  c  one  dry  or  with  a  copious 
stream  of  water.  Nothing  is  more  dangerous  to  the  success  of 
grinding  than  an  inadequate  or  intermittent  supply  of  water. 

.Assuming  proper  grain  and  grad;  to  have  been  selected,  the 
efficiency  of  grinding  is  directly  pi  oportional  to  the  peripheral 
speed  of  the  wheels.  The  manufacturers  test  wheels  at  a  per- 
ipheral speed  of  9.000  ft.  a  minute  or  over,  and  in  practice  they 
should  be  run  between  5,000  and  6.00(1  ft.  a  minute.  It  is  profitable 
to  arrange  so  that  wheels  will  make  6,000  ft.  when  full  size,  as 
liy  such  an  arrangement  they  can  dticrease  considerably  in  diam- 
eter before  becoming  too  inefiicient  tjo  be  profitable.  The  follow- 
ing table  of  peripheral  speeds  for  different  diameter  wheels  will 
be   found  useful: 


Diain.  of 
wheel. 
Inches. 


jtevolutions   per   minute   for 
peripheral    speeds. 


2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

16 

18 

20 

22 

24 

30 

36 


4,000  f  . 

1 15,27' 

7.63' 


5,000  ft. 

6.000  ft. 

19,099 

22,918 

9,549 

11,459 

6,366 

7,639 

4,775 

5,730 

3,820 

4.584 

3,183 

3.820 

2,728 

3.274 

2,387 

2.865 

1,910 

2,292 

1,592 

1.910 

1,364 

1.637 

1,194 

1,432 

1,061 

1,273 

955 

1,146 

868 

1.042 

796 

955 

637 

764 

531 

637 

tirely   too   few    speeds.     In 
speed.     The  lack  of  proper 


Many  grinding  machines  have  ei 
fact,  a  large  number  have  only  one 
speeds  means  decreased  efficiency  ar  d  should  be  avoided  in  the 
purchase  of  new  machines.  Somet  mes  where  more  than  one 
machine  use  the  same  wheels  they  ca  i  be  run  at  different  speeds, 
and  a  wheel  first  used  in  a  fast  ina:hine  then  transferred  to  a 
slower  one.  Each  machine  should  b:  provided  with  instructions 
concerning  the  speeds  for  differenj  diameter  wheels.  These 
ideas  can  very  profitably  be  applied  Ito  the  wheels  supplied  for 
general  use  in  the  shop. 

One  large  shop  has  a  number  of  gi  inders  with  two  speeds  and 
others  with  one  speed,  all  using  the  sjme  wheels.  Signs  mounted 
on  the  stands  in  plain  sight  tell  when  the  belt  is  to  be  shifted  to 
the  faster  speed,  and  when  the  wheel  is  to  be  removed  and 
placed  in  the  single  speed  machine,  w  lich  is  revolving  even  more 
rapidly.  Signs  on  the  latter  tell  whei  the  wheel  is  to  be  finally 
scrapped.  Incidentally  a  locked  flange!  device  prevents  the  w  heels 
being  run  at  the  high  speeds  when 
diameter. 

Stands   for  the   wheels   should  be 
struction,  and  should  be  firmly  secured  to  good  foundations.     In 
cases  where  they  must  be  placed  on  floors,  large  bases  should  k« 
provided,  and  these  should  be  fastenec 
to  the  floor  itself. 

.After  all  other  conditions  have  been 
safety  of  grinding  depend  on  the  moun 


they   are   of  too   large   a 

)f  very  heavy,   rigid   con- 
to  good  foundations.     In 
■)rs,  large  bases  should  k« 
to  the  floor  supports,  not 

met,  the  final  success  and 
ing  of  the  wheels.   Wheels 


should  be  mounted  on  spindles  of  amr  e  size,  between  sufiiqiently 


large  and  heavy  flanges,  so  concaved 


wheels  at  their  outer  edges  only.  Many  wheels  are  labeled  with 
pads  of  ptilp  or  blotting  paper  whicl  form  a  cushion  for  the 
flanges,  and  in  addition  to  this  it  is     esirable  to  use  rubber  or 


that  they  bear  against  the 
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leather  washers  a  trifle  larger  than  the  diameter  of  the  flanges. 

Never  crowd  a  grinding  wheel  upon  an  arbor.  Don't  mount  it 
unless  it  is  found  to  be  an  easy  fit.  Flanges  should  be  at  least 
one-third  the  diameter  of  the  wheel,  and  one-half  is  recom- 
mended ;  always  concaved,  never  straight  or  convex.  Never 
mount  wheels  without  flanges.  To  some  this  warning  may  seem 
unnecessary,  but  wheels  are  frequently  found  simply  held  by  a 
small  nut  which  is  liable  to  crawl,  and  when  forced  in  at  the 
center  will  break  the  wheel. 

If  rests  are  used,  they  should  be  in  good  order,  rigidly  secured, 
and  kept  as  close  to  the  wheel  as  possible. 

Keep  the  boxes  well  oiled  so  that  the  arbor  will  not  become 
heated,  thus  causing  expansion  and  possible  breakage. 

Wherever  possible,  cover  the  wheels  with  hoods  of  heavy  flange 
steel. 

As  a  final  precaution  and  to  insure  efficient  grinding,  have 
some  one  definitely  responsible  for  the  wheels,  their  maintenance 
and  use. 


A    PLANT    FOR    RECLAIMING 
BOILER  LAGGING 


ASBESTOS 


BY  ALDEN  B.  LAWSON 


In  these  times  when  every  department  head  must  economize 
as  far  as  possible,  we  find  experiments  being  made  with  a  view- 
to  utilizing  scrap  material.  One  of  these  which  has  proved  a 
success  is  a  boiler  lagging  reclaiming  plant.  Previous  to  the  in- 
auguration of  this  plant,  the  scrap  boiler  lagging  was  thrown 
away  as  useless.  The  plant  was  installed  at  a  cost  not  over  $800, 
and  is  merely  a  lean-to  against  one  of  the  larger  buildings.  It 
is  covered  with  sheet  iron  and  has  a  floor  18  ft.  by  40  ft.,  this 
size  answering  the  purpose  for  shops  that  have  an  output  of 
from  60  to  70  locomotives  per  month. 

On  locomotives  coming  into  the  shop  for  repairs,  from  20  to 


Fig.  1 — Grinding  and   Picking   Maohine.  Air  Press  and  a  Completed 

Sheet   of   Lagging 

25  per  cent,  of  the  lagging  is  broken  in  removing  it  from  the 
boilers  and  in  handling.  While  previously  this  would  have  been 
a  complete  loss,  it  is  now  ground,  recast  into  blocks  and  put 
back^^n  service  at  a  very  small  cost  compared  with  that  of  new 
material,  with  which  it  compares  favorably  in  service  results. 

The  plant  consists  of  a  storage  bin  for  the  old  broken  lagging; 
a  homemade  grinding  and  picking  machine;  a  mixing  vat  about 
4  ft.  by  6  ft.  by  12  in.  deep;  and  a  drying  oven.  "■='-.: 

The  grinding  and  picking  machine  is  made  as  shown  in  Fig.  1. 


There  is  a  wooden  hopper  on  top  into  which  the  broken  lagging 
is  shoveled,  after  having  been  broken  into  pieces  about  4  in.  by 
4  in.  This  hopper  will  hold  about  lYz  bushels;  at  the  bottom  is 
a  breaker  consisting  of  a  cast  or  forged  thimble,  bored  and 
keyed  to  a  shaft  and  having  six  breakers  or  knives  made  in- 
tegral with  the  body  and  projecting  l/j  in.  above  the  outside  cir- 
cumference. This  is  shown  in  Fig.  2.  The  breaker  revolves  and 
bites  or  breaks  the  lagging  as  it  wedges  itself  between  the  edges 


r-*-^ 


■v^-'^^'m.'x.'&.'s.-s.v.ss'ss&Jft^v 


1-3- 


a 


•  -  -  -  ^. «/- ^ 

Fig.  2 — Breaker  for   Boiler   Lagging    Plant 


of  the  hopper  and  those  of  the  breaker  knives.  The  lower  edge 
of  the  hopper  is  faced  with  iron  and  the  edge  next  the  breaker 
is  turned  up  to  prevent  the  lagging  from  falling  through;  it  is 
set  close  enough  to  the  knives  to  insure  the  lagging  being  broken 
into  slender  strips  when  it  falls  through  to  the  lower  box  on  the 
picker.  .-  ;.V:-.     .  :,   .. 

The  picker  is  shown  in  Fig.  3  and  is  operated  by  a  shaft  which 
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Fig.   3 — Picker  Used  In   Reclaiming   Boiler  Lagging 

is  geared  to  the  breaker  shaft.  The  speed  of  the  breaker  is  90 
revolutions  per  minute,  while  180  revolutions  per  minute  is  the 
speed  of  the  picker.  The  picker  is  also  made  something  like  a 
thimble ;  it  is  bored  and  keyed  to  the  shaft  and  the  outer  sur- 
face is  filled  with  teeth  about  ^  in.  in  diameter  and  placed 
spirally.  They  extend  about  1  in.  above  the  surface  and  pass 
through   slots  in  the  toe  plate  which  is  secured  to  the  side  of 
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Fig.  4 — Toe   Plate   Showing   the   Picker   In    Position 

the  compartment  as  shown  in  Fig.  4.  The  lagging  strips  are  thus 
picked  apart  and  fall  through  to  the  lower  compartment  which 
has  an  inclined  surface  to  direct  the  material  to  the  mixing  vat. 
The  machine  is  operated  by  air,  it  being  the  most  convenient  in 
this  instance.  .-..  ■  ••'"  ■*! 

Another  type  of  breaking  machine  may  be  made  by  the  use  of 
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ABHASIVK     WHEELS 


.,  .^  BY     C.    J.    MORRISON  .. 

.\  tri>(.iiiit  sjirhf"  in  niacliiiu-  ^llMJ]N  i<  an  aIir;isivo  wfircl  w<»rn 
*li.i.\vn  ti">  far  lulnw  its  useful  si/f  and  runnini;  at  s.>  slow  a  >i)t.c<l 
thsU  ,«ri;iilin'K  is  alniost  impossihlc.  Such  a  wlittl  is  the  acmo 
ii4' iidH-.  yf^*n*iwy.ai/H  )^^  only  vV'istes  prmluctivc  time  evi-ry 
<tav.  tlu-  \ahu'  of  u Inch  is  far  in  excess  of  the  price  of  a  new 
wheel,  I>nt  entails  other  |(;>sse:?(hle  to  poorly  uround  tools.  1a  en 
thcajg-h  it  may .  Iji«  jfnvssijiK'  t^>  l'r<'Pi'rly  (Ires  a  l«"tl  on  such  a 
wheel  -usually  it  is  not  lifissiWvtrtiieavtTaj;  mechanic  has  n^t 
the  ,nect>sar\    patience. 

Another  s<.iurce  of  l4ts>  i>.  i n  nn  Svlu'els  oi  improper  «ram  or 
j:ra<le;  «>r  b«>th.  for  the.  vVofk.  'J'his  l4>ss  is  u<>t  so  cas>  to  detect, 
but  is  fully  as  tir^\iak'rit .»!»  the  lirst. 

Still  another  fretpient  si^ht  is  two  wheels  of  different  <lianieters 
mounted,  on  one.spindle  and  neither  nmnint;  at  llie  jiroper  speed. 
Of  <C'<>ursei  it  is  impossihle  t"  run  hoth  at  the  riyht  speed. 

Lojsses  Jut  to  huproJ'iTly  dTes>e<l  wiueN  are  ilue  to  jture  neg- 
lect and  need  not  he  considered.  i  he  ■•tlier  trouldes  usually 
Come  froii)  the  fact  that  no  • 'He  is  particnlarlv  interested  in  the 
wheels,  or.  if  intere,>te«l.  has  neither  the  time  nor  the  knowleds.:e 
necessary  to  atlerMl  t«>  tluui. 

rho  puivhasiny  ayeiit  is  usuallv  intere-te<l  in  havin.u  tlu-  wheels 
la>t  a  louy  time,  aird  orders  fref|"ctnl>  stipulate  that  the  wheeK 
Hiust-he  harder  than  the  last  >iiipinent  as  tluy  wore  out  too  soon. 
Alii" f  •  "rder J.  often  simply  call  for  one  wluel  of  a  certain  si/e. 
aijil.no >l>.ecific.1ttcvns  as  to  gtahii  j^radi ,    .r  ti-e  are  viveii 

Iji Order  to  produce  economies  and  to  sfcnre  the  <le>ired  re- 
>u!i>.  '.iu  i;rindin«  i)rolikin,  mu>t  he  iineHii:eMtl\  >tudied.  IVoper 
lirihilini;  is  nothin.u  n>ore  /if  Jess  than  cuttins.  and  one  wheel  i-- 
n'ri  <n<Tv.  tmt;J;lV>r  .;|ll  kin<ls  of  ^rindiny;  than  one  tool  i>  cai'alilr 
.  f  ;tll  kii>ds  i.f  cutiint:;  .\  wheel  that  will  !.;rind  liiuh  -peed  steel 
t'  "Is  j.s  almost  tiselt'ss  for  bras:>. 

I'VW  citn  de'V»*te  sijffieieiit  time  to  the  >uliiect  \"  luconie  "xiiirt- 
<«f  idinUtve  \vh'C*Is;  hut  almost  any  '>ne  can  heconie  sutticientlj 
po>ted  on  the  lutsic  essentials  to  he  ahle  to  intelliiieiitly  select, 
in-tall  and  maintain  the  \\heel>. 

riu  i^raiii  of  a  wheel  is  representeil  by  a  liinnher  which  refers 
to  the. ineiih  Vjf  ihtji  «Greili  thr<>uifh  which  tht  iirain  will  i^as- 
when.in'ihe  <lr^^\statyj  .  fonsequently.  the  higher  the  numl>er.  the 
lYmr  the  urain.'  nVade  refers  to  the'i|ualit\  of  the  ahra»i\f  as 
to  '.vhelher.  it  i,  hard  or  soft,  and  the  dilferent  grades  are  rei)re- 
seiited  .Kv  letteriK,  the  flfSt 'k'tt^rs '  of  the  alphalut  re|.resentin« 
til,  -oftvst  fliid  the  ahrasive  hecomiiV4  harder  as  tiie  Utters  i)ro- 
jire.-s.  :Vs  an:  exaniiile.  3()  0  ripresems  a  urain  which  would  I'ass 
throviudi. a  .^''HHH.h  screen  an«l  a  medium  :.ira<K-.  In  lari;e  wheels 
thi>:t'»  adin>H'<l  t^^'  t^H^K■ri^d^^^^^^  <>f  medimn  hiiili  sjieed  steel  tooK 

l"n»r.r.t;ijiatcljj.  .tlK-  Kradinsf  is  npi  .lexactl)  the  >ame  with  dif- 
ferent maki>:  of  al^rasive  wheels  so.  that  a  cojuhinalion  which  is 
satist;rcti.i^y  itf  <tne  make  may  not  he  as  erticienl  iu  some  other 
case-    ll'.we\er.   the    foUowinii    speciiications   may   he  use<l   as   a 

,ji«tide : 

.\i,.  of  Kniin     t  iradc  U'tttrs 
or  deprce  of     or  dcprocs  of 


•    t-lass   of   Work, 
F..i)rge  «<ir.ir<Sii   and  su-cl  ca-tii.i. 
Small  ca>t   trnii  and  sUel  .ca>*"'V~ 

LafKf   ma.llialik'   if'iii  ca>litiKS 

<mu\]   iiialltalife   iron  ,ca.-?Vui>f- .,....,... 

i'liilli'J    iri'M    cn»tin-KS.V; ;  .- i.iv,..t>;..  «■•.,. 

N\  r.,«j;ht    ii'-ii     .  ....  .  •  ■_■.•  ••'-•  ■■■•■•■  ■  ■•  .■.•..•..••;>...•. 

Itras-  iiM't  lir"iiz<'   ca'-iitt'fi«..v; -•.'."!•:.•'••>•*••.•.•  f -.''.•. 
Ki'UK'f    wi>rk    in    itt'in-rat.  .'.;.,.•<••.•■••••••■•.- •.'•'■■,.•:••..'■; 

("icneral   niacliint'  **!i<'i*  u>«'.,-.>..V.-t,  .■._.• -.•.\.,^.--r .'.: 
I.athe  and  |>lanfT   tools.  ..';■..;.;.,>.'..■.  .j  »..;..  ,,.i 

Small  i'">l-  *  . . .  i ;.  i .;.. .!....'. •  •  •  •'••'•>  .  • . 

\V.»<>d-wt>rkiiitt  toojs    .:.:,,.. •  •  tv---  ■.  • 

Tuist   drills   fliand    Krinditivo     .«.••.'•'•;«••••.• 

'r«i»t  (JriUs   (-pt-cial    nuuiiini- '       yiV-i^.  .^i- 

kiamirs.  taps,  t|xi11in*  cnHer-.  euv   i liatfil" jjjitnl- 

inei      .  •.  ■.  V  .  » .-.;..>..  .:. , . .'.  .  iA-.., .  •  ■:■  ■••'.',•  '•■ 

Rtanur-.   ta|>s>,tnill.iiiK   eJ'UliV-.    ••<-.    i<.\>e%:.u\l  m»- 

ctvil'''-^'    •••.••••'■■■•-•  r  •>'•:■  .  .^ .-»...■•..■■;  .; 

1  iroii    f'>retni{<  ..  .  ...  v. .' .  . .-. • .  .-4  •  •»'•  ••  *  •  ' 

« Imnijtimj   .tiid  '  >liari..ii;niu){-  .-a.w»>;.;,  .  ,....'  >.••,. .~ , .  . 

rianinif  mill    knivvs. . ...  ■  

t"ar' wh.-fl  vrindiijg   ...'. 
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After    selecting    a    wheel    accori 


sh-piild   l>e  carefully   watched   and   alterations   made   ui    the  grain 


in 


V(  1..  88.  No.  I. 


.ii    to    this    talile.    its    service 


results  are  ohtained.     In  gen- 
liird.   while  if  it   wears  awav 


and  grade  until  exactly  the  right 

eral.   'I   the   wheel  glaxes.  .it   is  too 

too  rajMdly.  it  is  too  soft.     .\lso  il  the  wheel   has  a  tendency  to 

liurn  the  work,  it  is  of  too  liiu'  a  yr.ijn.      i  he  manuf.icturers  should 

he  consiiltid  and  their  co-o|)eratio|i  obtained  in   the  selection  of 

wheels,    .\fter  the  proper  specilicatitins  have  been  .secured  for  each 

class    of    oriiidiiio.    thev    >honld    lie    made    standard    and    wheels 


ordere<l  accordittgly  instead  of  to 
f<  >remen. 

.\11    grinding    should    either    In. 
streatn  of  water.     Nothing  is  in. in 


grinding  than  an  inadefjuate  or  in4;rmittent  supply  of  water. 

e    to    have    been    s(.-K>cted.    the 


lit  the  whims  of  workmen  or 

line    dr\    or    with    a    rt>j)ious 
danyerous  to  the  success  of 


.\ssinning  proptr  ;.;rain  ami  lirai  i 
etiiciency  of  o,-jn(lin:.a  is  directh  proi>ortional  to  the  jHTiiiheral 
si'eed  of  the  wheels.  I  Iu-  maimfalturers  test  wlieels  at  a  per- 
ipheral speed  of  9.(KH)  ft.  a  minute  'r  over,  and  in  practice  they 
should  he  rmi  between  5,(HXi  and  (i.(K))  ft.  a  tninute.  Il  is  imditahle 
to  arrange  so  tliat  wheels  will  mak  l-  O.tXX)  ft.  when  full  si/e,  as 
iiy  such  an  arraniienuiit  the\  cati  il 
eter  before  hecotning  too  iiutticiiiit 


iMo   table  of  ]iirii)lieral   sjn^rds   for  d  ll'ereiU   di.iMieter   wheels  will 
he    f'  iimd    useful  : 


crease  considerably  m  (ham- 
he  profitable       I  he  follow- 
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tirely  too  few  speeds.  In 
siKed.  The  lack  of  proju-r 
d  sjioiild  be  avoided  in  the 
ne>    where    more   than    one 


Many  ,i*rinding  machines  have  ei 
fact.  .1  lari;e  ntnnber  have  only  one 
speeds  means  decreased  efficiency  .n 
purchase  of  new  machines.  Soinel 
niaehiiie  use  the  saute  wlieels  they  call  be  run  at  dil'ferent  speeds, 
and   a   wheel   tirst   used   in   a    fast    ina|-hiiie   then    transferr<-d   to   a 

proxided  with  instructions 

diameter    wheels.      These 

to  the   wheels   sujiplied  for 


IK 


-lowtr  otu-.     I'.ach  machine  should  1 
conceminii    the    spf^ds    |or    dilleren 


ne 


applied 


i(has   can    ver\    prolitaliK 
neueral   use  in  the  shoi". 

(  )iu   larye  sliop  ha*  a  number  of  or  uders  with  two  sjieeds  and 
others  witli  oue  speed,  all  iisjuo  (he  s 
on  the  stands  in  plain  siyht  tell  when 
the    faster    sliced,    and    when    the    wh 
placed  in  the  single  speed  machine,  wl 


ine  wheels.  Signs  mounted 
the  Itelt  is  to  be  shifted  to 
el  is  t(t  he  removed  and 
ich  is  revolving  even  more 


rai»idly.     Signs  on  the  latter  tell  wlu^  the  wheet-».sto  he  tii>ally 
scrai>ped.     Incidetitallv  a  locked  tl.nmi. 
being    run    at    the    liiyh    speeds    when 
diameter. 

Stands    for    the    wheels    should    he 
structiou.  and  slionbl  be  hrinlx    sicnre 
cases  where  they  must  be  placed  on  H 
l»rovided.  and  those  sh.  tild  be  fastene( 
to  the  floor  itself. 

\fter  .ill  other  conditions  ha\<'  been 
safety  of  grinding  depend  on  the  inoiin 
should  be  mounted  on  s()indles  of  amp 
large  and  heavy  Han.ges.  so  concaved 
wheels  ai  their  outer  edges  onl>.     Mar 


device  prevents  the  wheels 
they,  are   of   too   large   a 

if  very  heavy,  rigid  con- 
iil  to  gfiod  foundations.  In 
H*ors.  large  bases  should  fe» 

to  the  tloor  supports,  nnt 


met.  the  final  success  and 
iiig  of  the  wheels.  Wheels 
e  si/e.  between  sufficiently 
hat  they  hear  against  the 
\  wheels  are  labeled  with 
pads  ot  pulp  "  r  bl.itting  paper  which  form  :i  cushion  for  the 
tl:inoes.  and   in   .addition   to   this   it   is   (|»-sirable  to   use   rubber  or 
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leather  washers  a  trilU-  lari^'cr  tliaii  the  dianuter  of  liu    llange<. 

Never  crowd  a  grimling  wheil  upon  an  arbor.  Don't  niimnt  it 
unless  it  is  fonnd  to  be  an  easy  fit.  Flanges  should  be  at  legist 
oiic-third  the  dianuter  of  the  wheel,  and  one^lralf  is  feconi- 
mendcd ;  always  concaved,  never  straight  or  convex.  Never 
mount  wheels  without  flanges.  To  some  this  warning  may  seem 
nniucessary,  but  wheels  are  ire()uently  fovnid  sini]tly  held  by  a 
iiniall  nut  which  is  liable  te'crawl,  and  when  forced  in  iatfKe 
center  will  break  the  wheeL     ':;;\yv/.;:. . /v;y  :^--yy^ 

If  rests  are  nsed,  tiky  slioiild'be  in  jjodd Apir^r,  ngj^ 
an<i  kept  as  close  to  the  wheel  as  i»ossil)le.;'^:%  /;;■': v":        ^^^ 

Keep  the  boxes  well  oiled  so  that  the  arbor  will  flot  beci>m' 
litated.  thus  cau.sinc;  expansion  and  possible  breakage,:  ;   vf-  .  ;■ 

Wlierever  possible,  cover  the  wheels  with  bwds  of  heay'y.flarigj;: 
stce!.  r:-]  ■:■■:  yy _■'■//■■,  y.:-':;-''^:. 

.\s  a  final  precaution  and  t«>  jnsiire  cfiiGient:  griti<li"g.  li^vi^ 
some  one  detinhely  responsible  ior  the  wheels,  their  maintenance 
and.oise..  ;.  t ..-.■■■;  ■_  :.■  .^" -.;.-v: /■ 


A    PLANT    FOR    RECLAIMLNG    ASBESTOS 
BOILER  LAGGING^  ^^^'    - 


BY  ALOFN  B.  I.AWSO.N 

fn  these  limes  when  every  department  head  must  economize 
MS  far  as  possible,  wr  tin d  exi)erinients  being  ni.nde  with  a  view 
to  utilizing  scrap  material.  One  of  these  which  has  proved  a 
success  is  a  boiler  lagging  reclaiming  plant.  Previous  to  the  in- 
auguration of  this  plant,  tjie  'scrai*  boiler  lagging  was  thrown 
iuvay  as  usele.ss.;  The  iilani  was  in>t;ined  at  a.  cost  not  over  $J<(K). 
and  is  merely  a  lean-to  .-igainst  one  of  the  larger  buildings.  It 
i$;.covered  witli  sheet  iron  and  has  a  floor  IS,  ft.  by  -M)  ft., .this 
$iie  answering  the  purpose'  for  .shop^  that  liave ;  an  utitput  ol 
frotfiOO  to  70 -l'K<.imoti\es.  per  m<tnth. 

On  U>ooiii<»tives_cj»hiitig;  into  tlH'  jsliop  .ijir  rei«ijrs,,  frotn  JU.  to 


Fig.    1 — Grindina   and    Picking    Mav-hine.   Air   Press  and   <t   Completed 

Sheet    of    L.igging 

J.S  pir  cent;  of  the  lagging  i>  broken  .in  rernnviiig  it  from  the 
l>oilir>  and  in  hamlling.  While  iir^iously  this  would  have  been 
a  complete  loss,  it  i-S  now  ground,  recast  into  blocks  ami  put 
back  in  service  at  a  very  sinall  cost  conii)ared  with  that  of  new 
material,  with  which  it  c<Mnpares   favcirably. in  .service  resillti: v.. 

The  plant  consist*  n{  a  storage  bin  for  the  old  broken  tagging: 
a  h<imemade  grinding  and  picking  machine;  a  mixing  .vat  alMiitt.. 
4  ft.  by  6  ft.  by  12  in.  deep;  an<l  a  drying  oven.  ■■^:"--    ..        i 

The  grinding  and  picking  machine  is  ma<le  as  shown  in  Pig.  1; 


1  here  is  a  wooden  hoj)]»er(>n  t<*p  nU"  vvliicli  the  br^'ken  lagging 
is  shoveled,  after  having  been  broken  into  pieces  about  4  in.  by 
4  in.  This  hojipcr  will  hold  aliout  1 1  j  hoshels ;  at  the  bottom  is 
a   breakerconsistitig  ol  a  cas^t;  <^^  and 

keyed  to  a  shaft  and  having  six  ^rcakersor  knives  made  in- 
tegral with  1  he  body  and  projecting  Ij  in.  above  the  outside  cir- 
cuniferencj.',  This  is  shrnvn  in  Ijg.  2.  The  breaker  revolves  and 
cs  tHe  lagging  as  it.  we<tges  itself  between  the  edges 


hitofi  or 


':-v 


:ESffi 


-  _  - -BrBK--'«.«-^T.  «_=  ■»  »■*.«.  ^y^^-j--^-^ 


Sl3 


F|«,>^iBt^akei^  for  B^  l*tant 


af'tlre  hopper  and  those  of'the  breaker  knives.  The  lower- edge 
of  the  hopper  is  faced. with  iron,  and  tire  edge  next  the  breaker 
is  turned  up  to  prevent  the  lagging  from  falling  through;  it  is 
-it  close  enough  to  the  knives  to  insure  the  lagging  being  broken 
iii^y  slender  strips  whpn  it  falls  through  to  the  lower  box  .on  the 
picker/;.  ■-■;;  .-,/;■>■.;•-.;';' 

riie  picker  is  .shown  in  Ejgf.  3  atid  is  <;iperated  by  a  slinft  which 
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Fig.   3 — Picker  Used  in   Reclaimihci  Boiler  Lagging 

!s  geared;  6?  the.  lireaker  shaft.  The;  spe<e.d  of  the  breaker  is  90 
revolutions  .pfcrininutc,  while  l!^  revolutidns  per  minute  is  the 
-l.>ee<l  of  the  picker.  The  picker  is  aboni.ule  something  like  a 
thinfljle;  it  is  Inired  and  keyed  to  the  shaft  and  the  outer  sur- 
fai:e  is  lilled  with;  teteth  about  ■^'  in.  :irJ .  diameter  and  placed 
spirally,  'riiey-extvnd  about  1  in.  afeirtvel^Tic  surface  and  pass 
through  slot*  inthe  toe  plate  whii:!!-  Is  ^leciircd  ita  the  side  of 
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Fig.    4 — Toe    Plate    Showing    the    Picker    In    Position 

the  D>mpartment  as  shown  in  T"ig.  4.    The  lagging  strijis  are  thus 

..picked  apart  artd  fall  through  to  the  lower  compartment  which 

has  an  inclihe<1  surface  to  direct  the  material  to  the  mixing  vat. 

The  machine  .ks.ojH^r-ated  by  air*  .it  being.the.  niost  c«invenient  in 

'Ithls  instance..  ^^''■^^:  '-r    ':;■  '■  I  ■■"■:-_' ":  ■■■■''.■'■■  '■'■--"':' 

..Another .type  of  breaking  machine  may  he  made  by  the  use  of 
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a  tumbling  barrel  made  of  wire  netting  of  Zy^  mesh.  This  is 
constructed  along  the  lines  of  a  flue  or  casting  rattler,  care  being 
taken  to  bind  the  barrel  sufficiently  with  iron  strips  to  insure 
strength.  A  hinged  opening  should  be  provided  for  loading.  In 
this  barrel  with  the  lagging  are  placed  several  pieces  of  scrap 
iron  about  the  size  and  weight  of  a  side  rod  knuckle  pin.  These 
crush  and  disintegrate  the  lagging  and  it  sieves  through  the  net- 
ting. This  type  of  machine  should  be  tightly  bo.xed  up  to  pre- 
vent dust  flying  and  also  to  prevent  the  scattering  and  loss  of  the 
lagging.  From  40  to  50  revolutions  per  minute  should  be  suf- 
ficient speed  to  operate  the  barrel. 

After  the  breaking  and  disintegrating  the  material  is  ready  for 


"T'c 


Fig. 


-Mold  for   Forming   the   Lagging   into   Sheets 


mixing,  and  if  separated  by  a  machine  of  the  tirst  type  it  will 
not  require  any  binder.  Where  the  material  has  been  broken 
ven.'  fine,  however,  it  will  be  found  that  a  binder  is  necessary, 
and  from  8  to  10  per  cent,  of  asbestos  cement  will  serve  tiie  pur- 
pose. This  costs  about  four  cents  a  ])oun(l  and  will  not  increase 
the  cost  of  the  work  materially.  Old  hemp  rope  is  also  suitable 
if  cut  in  pieces  from  4  to  6  in.  long  and  mi.xed  with  the  ground 
lagging. 

Sufticietit  water  is  added  to  permit  the  mi.\ing  of  the  material 
to  a  doughy  mass,  not  too  thin,  .\fter  a  thorough  mi.xing  it  is 
poured  in  the  wooden  molds,   l-'ig.  5.  these  lieiiiii  made  any  size 


Fig.  6 — Arrangement  of  Doors  on        Fig.  7 — Lagging   Resting  on  Pipe 
the   Inner  Wall  of  the  Oven  Shelves    In    the    Oven 

desired.  The  mold  is  a  smooth  wooden  frame,  open  top  and 
bottom  as  shown  in  the  illustration.  It  is  set  on  a  loose  board 
and  enough  of  the  mixture  is  shoveled  in  to  form  the  sheet  or 
block  to  be  cast;  a  sheet  iron  cover  is  tlun  placed  on  toj)  and  the 
whole  is  placed  in  position  on  a  table  under  the  air  press  which 
forms  the  sheet  and  forces  out  all  surplus  material.  The  press 
is  then  rai.sed,  the  sheet  iron  cover  and  mold  removed  and  the 
fjperator  smooths  out  any  rough  places  in  the  sheet  with  a  hand 
trowel;  the  base  board  with  the  sheet  on  it  is  then  placed  in 
the  oven  to  dry,  a  process  which  requires  about  24  hours.  When 
removed  from  the  oven  the  .sheets  arc  ready  for  use:  one  of  the 
tlnished  sheets  is  shown  in  I'ig.  1.  standing  against  the  air  press. 
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The  size  of  this  is  2  in.  by  F^  in.  by  Z7  in.  The  cost  of  the 
labor  for  making  a  sheet  is  T/i  cents;  to  this  should  be  added 
the  cost  of  the  binder.  Considering  all  expenses,  the  cost  per 
sheet  should  not  exceed  live  cents,  while  the  cost  of  a  sheet  of 
new  material  would  be  about  23  cents,  making  a  saving  of  18 
cents  a  sheet.  If  one  pound  :^f  asbestos  cement  were  used  for 
each  sheet  at  a  cost  of  four  cents,  the  saving  per  sheet  would 
still  be  14  cents,  but  the  cemen  t  is  not  often  necessary.  One  man 
can  make  110  sheets  a  day,  which  means  a  daily  saving  of  $19.80, 
or  about  $6,000  a  year. 

There  should  be  plenty  of  space  allowed  in  the  oven  for  dry- 
ing the  sheets.  The  oven  can  be  placed  against  the  outside  wall 
of  a  building,  but  should  be  cf  double  sheet  metal  and  a  space 
of  2  in.  should  be  allowed  betv  een  the  walls.  This  space  should 
be  packed  with  ground  asbestoi  and  this  also  applies  to  the  inner 
wall  of  the  oven  where  the  doers  open  to  the  inside  of  the  plant 
as  shown  in  I"ig.  6.  The  dot  rs  should  be  lined  with  asbestos 
and  fit  closely.  The  depth  of  the  oven  should  be  at  least  4  in. 
more  than  the  longest  sheet  c  f  lagging  used.  The  shelves  are 
formed  of  six  or  eight  lines  o  V/z  in.  steam  pipe,  and  are  built 
like  a  pipe  radiator  but  placed  horizontally ;  these  shelves  should 
be  about  15  in.  apart.  The  lower  door  should  control  as  many 
shelves  as  a  man  can  conveniently  reach  for  placing  the  lagging 
sheets.  If  floor  space  is  available  all  the  shelves  should  be  with- 
in reach  from  the  floor  so  as  n  )t  to  necessitate  the  use  of  a  lad- 
der. In  the  case  of  the  oven  s  lown  in  Fig.  7,  it  is  necessary  to. 
use  a  ladder  to  reach  the  uppt  r  shelves  because  of  the  lack  of 
space.  This  illustration  also  sh  )ws  the  ends  of  the  shelves  with 
lagging  sheets  resting  on  them. 

This  work  may  be  handled  h)   an  ordinary  laborer.     It  would 

ants  located  at  the  main  terminals  only 


seem  best  to  have  such  pi 
and  have  the  smaller  stations 
lots  to  the   point  of  location  o 
plants  would  be  needed  and  th( 


hip  their  old  material  in  barrel 
the  plant.  In  this  way  fewer 
operators,  by  working  continu- 


ously would  become  more  profiuent  and  obtain  better  results. 


JIG  FOR  GRINDING  IN  ROTARY    VALVES 
ON  E-T  EOUIPMENT 


BY  F.  W.  BFNTLEY,  Jr. 
.Machinist,  Butler  Shops,  Chicago  m.  North  Western,  Milwaukee,  Wis. 

The  absence  of  guide  stemsj  on  the  rotary  valves  of  both 
liiake  valves  of  the  Westingli<\use  E-T  equipment  sometimes 
makes  it  a  difticult  matter  to  hold  the  valves  over  the  seat  dur- 


ing the  grinding  oi)eratiou.     Th 


s  is  often  the  cause  of  annoy- 


ance antl  delay  to  work  where  it  is  only  necessary  to  slightly 
yrind  the  outer  edge  of  the  va  ve  when  it  is  reported  by  an 
engineman  as  handling  hard. 

Wooden  yuide  rings  which  dr  )p  closely  over  the  raised  por- 
tion of  the  rotary  valve  seat,  bu ;  rise  slightly  above  it,  may  be 
used  to  hold  and  guide  the  val  e  as  it  is  rotated  on  the  .seat 
during  the  grinding  operation.  These  rings  are  made  of  oak. 
That  for  use  on  the  H-6  automatic  valve  is  4  11/16  in.  outside 
diameter.  3  3/16  in.  inside  diameter  an<l  %  in.  thick;  the  ring 
for  use  on  the  11-6  independent  \  ;xlve  is  3  1/16  in.  outside  diam- 
eter. 2  1/16  in.  inside  diameter  and  7/16  in.  thick. 

The  rings  are  lifted  quickly  frcm  around  the  seat  when  it  be- 
comes necessary  to  wipe  it  for  a  dry  polish  with  the  valve.  In 
connection    with    such   work   on  1  rake   valves   in   both   the   back 


shop  and  the  roundhouse,  these 


jigs  have  proved  of  great  as- 


sistance in  obtaining  rapid  and  satisfactory  results. 

Xarrow  Gage  Dining  Car. — The  South  African  Railways  have 
recently  put  in  traffic  on  the  Kalabas  Kraal- Hoetjes  Bay  line, 
which  is  a  2-ft.  narrow  gage  line,  la  dining  car  service.  The  car 
is  a  converted  guard's  van,  whicl  seats  eight  persons,  and  has 


been    fitted    up    according    to    the 
manager. 


suggestions    of    the    catering 


YIKGE 


THE    YOUNG  VALVE  GEAR 


O.  W.  Young  of  Schenectady,  X.  Y.,^  has  designed  a  valve 
gear  for  locomotives  which  has  a  number  of  improved  features 
when  compared  with  the  \\  alschacrt  design.  It  is  actuated  en- 
tirely by  connections  to  the  crossheads  and  is  arranged  to  give 
a  movement  to  the  valve  which  materially  increases  the  amount 
of  the  port  opening  for  Ijoth  admission  and  exhaust,  and  allows 
a  14-in.  diameter  piston  valve  to  handle  as  large  a  volume  of 
steam  as  a  20-in.  diameter  valve  would  with  the  ordinary  design 
of  Walschaert  gear.  It  also  simplifies  the  construction,  allows 
easy  standardization,  and  materially  reduces  the  weight  of  the 
whole  gear.  :' '  ;;    ;         L     ' 

As   will  he   scon   by   reference  to  the  illustration,   the  corn- 


is  such  that  when  one  rafeis  baf  is  lowered  the  other  is  raised. 
This  balances  the  two  gears  for  reversing,  without  the  use  of 
a  counterbalance  spring.  The  radius  rod  and  the  connection 
from  the  top  of  the  combination  lever  both  join  a  short  link, 
the  end  of  which  is  connected  directly  to  the  valve  stem  cross- 
head. 

The  link,  combination  lever  and  reverse  bell  crank  have  a 
common  fulcrum  on  either  side  and  the  bearings  for  both  of  the 
shafts  extending  across  the  locomotive  are  contained  in  the  same 
casting  which  is  supported  by  a  frame  cross-tie. 

A  number  of  ellipses  have  been  made  with  this  gear  on  the 
valve  gear  model  at  the  Schenectady  plant  of  the  American 
Locomotive  Company.  The  model  was  arranged  for  a  valve 
travel  of  Sj^^  in.,  which  was  secured  with  a  42  tleg.  angle  of  ihe 
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Under  Deck  or  Ahead 
of  Firebox 


CombinaHon 
Leirer 


if-~vffl- jr\      Re^rse  Crank  CombinaHon  Reach  Rod ^ ._^  ^ 


Lap  and  lead. 


\     Val\rt 


^      Upfo9' 


?i^ftf  Main  Pin 


The  Young    Locomotive   Valve  Gear   Is   Driven   Entirely   by  the   Crossheads 


bination  lover  which  gives  the  valve  its  lap  and  kad  movement, 
the  same  as  in  the  Walschaert  gear,  is  located  some  distance 
back  of  the  crosshcad  and  is  kejed  t<i  a  shaft  which  extends 
across  the  frames.  On  the  opposite  end  of  this  shaft  the  link  is 
keyed  and  gives  the  travel  to  the  valve  on  that  si<le.  It  will 
thus  be  seen  that  the  connections  to  the  crosshead  on  the  right 
side  of  the  locomotive  provide  for  the  lap  and  lead  movement  of 
the  valve  on  the  same  side  and  the  movement  of  the  link  which 
gives  the  travel  to  the  valve  on  the  opposite  side.  The  same  ar- 
rangement applies  for  the  other  side.  Reversing  is  eflfected 
through  a  bell  crank  on  either  side  that  moves  the  radius  rod 
by  means  of  a  block  in  a  slotted  opening.  There  arc  two  reach 
rods,  one  for  each  side  of  the  k>comot4ve.  and  the  arrangement 


link  and  an  18  in.  link  block  lift.  For  a  9  in.  travel  the  link 
angle  would  be  47  deg.  In  the  case  of  a  \\alschaert  gear,  the 
link  angle  is  50  deg.  for  a  7  in.  valve  travel  with  the  same 
;«inount  of  block  lift  and  an  eccentric  circle  of  11  in.  One  set- 
ting was  arranged  to  give  no  lead  or  pre-admission  and  the 
release  and  closure  were  very  late.  .\t  a  25  per  cent  cutoff  the 
l)ort  opening  was  15/64  in.  This  is  equal  to  the  opening  the 
Walschaert  gear  gives  with  a  3/16  in.  lead.  If  the  Walschaert 
gear  is  set  with  no  lead,  the  port  opening  at  a  2^  per  cent  cutofiF 
is  only  3/32  in.  '^  ■  •^^:' "■■.;:      '■' "' •.■■^- -'^   ■    /V'  - 

In  one  of  the  illustrations  are  shown  the  ellipses  obtained 
from  a  Walschaert  gear  with  a  6''j  in.  valve  travel.  I's  in.  lap 
and   J4  in-  lead,  having  a   sliding  block   radius   bar   lifter.     On 
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a  tiimbliiui  barrel  made  of  win-  luiiinti  of 'i^ ..  im-^h  This  i-. 
ci'tistructfd  aluijj;  the  liticji  ii  a  lliu-  ••r  ia>tiiiL;  rattKr.  rare  liciny 
taken  tu  Itind  the  liarrcl  Mit'liciently  with.iri'ii  -trip-  t"  insure 
stnimtli.  \  Iiini;ttl  •'iieitiiii;  -Iimild  l>e  |)r<>\idi<l  i^r  l"adiiig.  In 
this  liarrel  with' the  hi;iuiii;i  are  i)Iaovd  sivi-ral  piea-  of  •<crai> 
i roit  a hout  the  size  and  weiyltt  <i\  a  -i<Je  r(nl  kmukle  piti.  Tluse 
crush  and  disiutenrate  the  laujiin.y  and  it  j>it*vcs.lhr. >it<:li  the  lut 
tintr.  This  type  of  niaehim-  slmiild  lie  tijihtly  Imxed  np  to  pre- 
vent (hi.-t  tlyinti  and  al-o  to  pre\  ent  the  seatteriiiii  and  h'Ss  of  the 
la.uiJ^inK.  Ironi  -H)  to  50  revolution-  per  inimue  -Iiould  he  suf- 
tieinU  speed  to  ojicrate  tlie  harrel. 

Aftff'itle  I'feakinn  atid  di-inteyratiiin:  the  niateriiil  i-  ready  for 


To 


Fig.    5 — Mold   for    Forming   the    Lagging    Into    Sheets 

inixiiti;.  <'ind  if  separated  hy  a  itiathitu-  of  the  iirst  ty|«e  it  will 
not  require  any  liinder.  W  here  the  material  has  heen  hrokiii 
very  line,  however,  it  will  lie  foun«l  that  a  hinder  i-  neee-sary, 
and  fr<(Mi  S  to^O  per  cent,  nf  ashestos  oenunt  will  serve  the  pur- 
pojit'.  Thi«  co>;i.-  ahfutt  i«mr  eeins  a  iM'inHl  and  will  not  increase 
tile  .  Iie^w;<»rk  niaterialK.     ( »ld'  hetup  r-pe  i-  a1s*v  suitahlv 

if  vut  in  pveces  frotti  4  to  <>  ifi.  lonii  .-ind  mixed  uttii  the  iiround 

!  a  lit:  inir.  •    ■■■-..         .^.--  ■  ■■■'-."■::''     ■    ■  ^..  ' 

SiiM'KientwJit.cf  Ts  added  \>>  jierinit  thv  mixin.n  </•/  the  inaleHal' 

douyhi  muss,  ti»»4   \>><,  thin.       \Mir   a    ih    r.  in:h    niivini;    it    i- 

poured  iii.i|h;.  WuntTorrnij-ilds;  R,«.  5.  ihe-e  heinv;  nixu-U-  .anv  »i  • 


Fig.  6~ Ari^angernent  of  Doors  on 
the   Inner  W.tM  of  the  Oven 


Fg.  7 — L.igging   Resting  on   Pipe 
Shelves    In    the    Oven 


de>ire»l;.  iiioVd    vs  la  : >hi< lUth    \\«i<i«h-il    fr'rinH,    i.pen  .»«»#>■.  a" d 

'  .1  ft. ini .  a>  Vhf »ft  a  in  iho  tUn si r;f rjon ,  .It  1 1  i:i  i«  (< >sc :  Ijdar « I 

niTil :  ini m>ih  of:  thv  iiii.xUirA-  i-i  shi>\-eled  in  ; »"   ''  'fni  the   -heel   ■  -r 


I  he    -i/e   of   thi-   js  1  in.    hy 
lal"'r   fiir   makini:  a   sheet   is 
tlu-   co-t   iif  the   hinder,     ion 
-luet   should   not  e.\ceed   live 
new    material    would   he   ahoii 
cent-  a   sheet.      If  one   pound 


\'oi  .  ."^S.    \o.    1 


'' j  :tfi.:by  .^7  in.  The  cost  of  the 
tjj  cents;  to  this  should  he  added 
a'derini^  all  eNpeii-es,  the  cost  per 
.eiits.  while  the  cost  of  a  sheet  of 
J3  ceius.  making  a  saving  of  18 
of  asbestos  cemeiu  were  used  for 


ut  lour  Iceiits.  the  savinii  per  siieet  would 
he  ceineilt  is  not  often  necvssary.  One  man 
ich  means  u  daily  Saving  of  $l!J.ii(>, 


each   ^lieet   at   a   cost  ot    lour  jceiits.   the   savinii   per  sheet   would 
till  lie  14  c»nts.  but  th 
can  make  1  U)  sheets  a  <l.ty.  wl 
or  .ibout  $().(KK(  a  year. 

I  here  -hoidd  he  iileiiix  oi'  -Ijiace  .illoucd  in  the  o\  iti  for  dry- 
he  placed  against  the  outsitle  wall 
f  ilouble  sheet  metal  and  a  space 
"f  J  in.  should  he  allowed  betv  een  the  walls.  This  sjiace  should 
he  jiacked  with  groiui<I  a-Iiesto  and  tliisaliio  applies  to  the  inner 
wall  of  the  »nen  where  the  do  »rs  open  to  the  inside  of  the  plant 
a-  -liown  in  lii*.  (>.  The  <|o  irs  shtnild  he  line*!  with  a-he-tos 
and  lit  closely.     The  lieptli  tifithe  oven  should  he  at  least  4  in. 


nil.;  the  -heet>».      The  oveii  can 
of    .1    iiinlding.    hut    should    he 


m.-re  than  the  lon.uest  >heet  i 
lormed  of  six  or  ei.yht  line-  o 
like  a  i-iijie  radiator  hut  placed 


f  laggingUseil.     The  shehes  are 
V/yin.  steam  i>i|H.-.  and  are  built 

lorizontallv ;  the-e  -helves  .should 


slUfts.  If  door  space  is  a\aila 
it!  rwic'i  from  the  tloor  so  as  n 
der.     In  the  case  of  the  oVen  - 


he  about    \?  in.  apart.      ihe  lo  \er  d<ior  should  control   as  matiy 
shelves  a-  a  man  can  couxenieitly  reach  for  placmi;  the  lagging 

le  all  the  sh«lvvs  should  lie  vvith- 

t  to  necessitate  the  iwe  ot'  a  lad- 

wn  in   i'iu.  7.  it  is  irecessarv  to 


use.ii  laihler  to  reach  the  tippc 
space.  Tin's  illustration  alstt  sh 
l.ii^^ing  sheets  resting  on  them 
This  W'lrk  may  he  han<lled  ti 
-*cm  fiest  to  have  -.uch  plants  I 
ancl  have  tin-  -mailer  stations 
!  I-  to  tljc.jioim  of  loCJlfion .  ii 
plains  Wfitld  lie  needed  an<l  til 
u«ly  vvoilhl  hecon>e  more  jiroVu 


•   shel\e-   hicause   of   tho   lack  of 
w-  till    end-  of  the  -helves  with 


tn  ordinary    laborer.      It  would 

cated  at  the  main  terminals' only 

hip  their  old  material  in  barrel 

the   plant.      In    ibis    wny    fewer 

operators,  by  working  continu* 

ent  and  obtain  >>t'ttcr  .resuUS;  . 


JIG  FOR  GKINDINO 

ON  l>r  HO 


i;y  \-.  w.  Bi 


Ihe    absence    «»f   guide    stem 
Ivrnkc'  ■  yalVe*  •  ff  ".  the '"VVe^stingh- 


N  KOIWK^ 

I  ipmI':m 


\AL\ES 


SI  I  I  ^  .  Jr. 


\l.icliiiiK>l,   lititlcr  Shops,  Chicjiio  i     .Niirih  U  cstct-h^  '\tiltviaiikee'.  Wis. 


n    t he  T!  itar^    val \  es    i >f   \v  >th 
ii-e    h!-T  .ejiinpnient.  sonietimes" 


111.  i.e>  it  :f  diilicult  niattiT  tolj<|d  ihe  val\is..."0ver:  the  seat  dur- 

-   is  I .ften  tlie  <fans€  of  aiini  ly 
it    is   <^nly.  .ne«H'Ssary   to   slightly 
l\i    when   it.  i«   refVirted  hy  an 


ing  the  grjndim;  o]»vr.i4i"n  11 
aiice  :tnd  < le.hi \  to  w  <  ^rk  w  1  lere 
iiriipr  nh.f  nohr  e«lgv  o,f  ifie:  \; 
engiucman  a-  liandjitig  T-iand. 

W  oifdeii  -vuide  'rings  -vvhich'il rip:  cl'.'>el>  .••ver.the,  raised  por- 


t !•  t\\  of  .the -r> .tary  valve  seat,  bu 

tt-ed   to  .li< dd   and :  guide   tlu-   val 

ring  the  grinding  operation. 


that  for  ttM-Oir  the  tWvaut<anfiic' Valve  is  4  ll/ld  in.  outside 

ler  and   T.s   in.   thick;   the  ring 


rise  ..sliglillv  ;d»<-)ve  it,  niay  be 
e  a^-  If  is  rotated  im  the  seat 
l'hi^st>  :ring.s;ar<\->MaUe  Qf  oak. 


di;imeter.  ^  ?i/\()  fir.  iii-ide  diam 
lor  Use  on  the  ll-ri  indcliendent  a 
i'Kvt,  2  l/tf>  in.  inside  diameter  ai  tl;  7/l<>  in.  tliiekV'- 

I  lu    riims  are.  lifted  •niiieklv.fr<  m  around  the  scat  when  it  he 
coHUs  iieceHSsary  to  uipe  it  for  a 
(-..linectioii    with    such    work    on 


,,'     r     ',.•,.  •    :      ■     ,-    •    ii,"  ;     i.  .  .r    ....    ....1,1,  >liop   -'nd    the    roumlb.ni-e.    ilu -e    ji.iis   ha\e   proved   of   great,  as 

'il.„k  to  be  ea^t:  .1  sheet  iTi  MI  covl-r  i-  tberipKicefl  ';ji  top  aii'l  ilie  ...  .  .    ,  %•  ■. 

.     1     -I         I-  :.;   ..     ■  '    .  •..  I  )     :...  1   ..  .1,     .  I..  .  „.        ..  ».;.  1.       -i-tatice  in  obtainiiiL'   r.ii)i  1  and   -;  ti.^faotory  teSnlt's.      '  .'  '  •  -V  >•; 


'i|in-K    to    I'K-    IM^t:    .'I    SI1»"II     n  <H1    »"VfI     1-    OH.-II-in.lHM    '.'ll     IO|>    rlll'l     in. 

Aliole  i-  I'huTd  in  position  r>n  a  table  under  the  ;irr  pre-s  whid. 

■  .rin>'ilu-  >luet  and  forcei  .i-ittt  Jtl.l  sitrifUix  material  Ihe  pre  -- 
-  illi'ii  ■faii^'^ft  -thie^^  iniirt'  cuvitf^  anil  :tn''jd  rMU'-'vyd  ami   liu 

IH'ratoT  snio<'fl>^  ouf-any  r-itmh  places  in  tli<-  -he<t  with  a  Ii.ind 

tro\vel;'tik\lVasv'  hoard  with  the  vhevt   on  \\  i-  then   [ilaced   in 

tile  oven,  to  dry;. a. ■p.roee*v  which  retriiires  .iboiii  24  hour-.     When 

■emovVd  frv-»in;thf -oven-.thv-  t;heets;;»te  '■*='Mb;  *"*''  "^'' ■  ""*^'  "^  ^^^ 
;  niribeff  sJj^et^i  is  shovin  in.  iMg.l,  standing  agaiii^t  the  air  .press 


-1-tance  m  olitainiiiL'  r.i|)i 

.\  \Kko\\  tlAOE.DlNI.Nf.  t  .\K.  Ill 
receiitlv  pin  in  tr-iltic  on  the  K. 
which  is  a  J-ft.  narrow^  ga.ye  line. 
i.S  a  G*>nverted  guard's  van.  whic 
hjeen  fitted  itp  acconlimj  !■■  tin 
manncer. 


he  is  3  I    lo  in.  out.side  <liam- 


dry  polish  with  the  valve.     In 
r.ike   valves  jn  both  the  hack 


ti.'jfaotory  reSnU's.: 

Sotiih  Africaii  Railways  have 
l.aba-  Kr.i.-d  I  foetjes  May  line, 
a  iliniiig  car  service.  The  car 
I  seat^  eikht  jK'rsmis.  airid  has 

suggest  i "II-      I    I  Ik    catering 


THE   YOUNG  Va^IAE  GKAK 


O.  SV."  Voun^'  <)f  Schciicctadyv  -X3  '^^V•.has.  dtsigiR-d  u  vailve 
gear  iot  locorthittvt?s  Viliich  has  a  nuinluT  <tt  imf)tov<:d  feature* 
when  o>in|»art'tl  with  tlx-  W  alschairi  (ksiiiti.  It  i>  actHated  en- 
tirely by  ccnnecli'tns  Ui  the  crossheads  and  i>  arranged  to  give 
a  tnoycnient  ti'  the  valve  which  tnaterially  increases -the  amount 
oi  the j^ort  opening  fur  hatli  a<Iinissiirti  and  cxJiawst,  and  allows 
a  14-in.  diannner  pistun  valve  to  Jrandle  a-*  large  a  V4ihnne  of; 
stenin  as  a  20-in.  diameter  valve  WouM  with  the  <ir(Hiiary  desitin 
ci  \\  aUchaert  gear.  Jt  al>fi  siinplilies  the  omstructi'm.  aU'>\vs 
easy' standardization,  and  »nateriall>  reducvs  the  weight  >>f  tlie 
whole  gear  '  V^V    '^  ;     v'' V.:v--; 

As    will    lie    >eeii    In     reference   fo'  the.. illii--trali<'U.    the,  cotti- 


is  such  thai  when  <>nt>  radiiis  har  is  bnvered  the  otiur  is  raised. 
This  haiatKVs  the  t\v->  gears  u.»r  •reversing,  without  the  u»e  of 
ja  'c«jjniler)>al;tnct'  >iiring'.  Ihc  racUus.  rod  and  the  <:<jnncction 
t n Hrt  the  toiK. ,o f  the  c* .mhirjat ioh  fe\cr  .1 »' >rh  |oiti-  a  short  link, 
the  chd  of-  w'liich  is  cininected  dirt'ctly  tt>H:hc.  valve  5tein  cr*>s>- 
head.  .;'-'-.  V    ;•'  /:'    ■'    ;"  \-  ;   ■■',:;.  '•-,'   r,'-'     .  '■■;   .'':':,-:[   '■_'- 

The  jink,   conibihation  1cv<t  S^ns^  crank  .h«ve    a 

commdn  fukruin  on  either  ftde^ml  the  hearings  for-hotli  i&f  the. 
t^hafis  eKten<liitg  a^ros*  the  l^^:«>tt^  the  >aiiH 

c^Tstinii  which  is  su|)|M«rte«l  by  a  fr/tme  cr<>>s-tie. 
.A   number  .if  elliiises   have   been   nradt   with   tlji-    ~- .:      n  the 
vaTv^  §ear  >"*^'*Iei   at  the   J^chenetiritly   plant   <.{,  thv   American 
'Locoinotr.ve  Conipany.  ?  The  tnodel  >ya*  aifrianpetl  for  a  vah  e 
travel  of  8 j^.-iuy, vrhicl>  was  secnredi  ytHh  a  -42  «lcg.  aggl^ v^f  ihe 


^Hffh^ftainPin 


The  Young   Locomotive  Valwfi  Gear   Is  Driven   Entiriely   by  tKe  Crossheads 


biimitun;U;Vi.rv:yv;||rich  giV*"?:  thl;  \  i!)\  o  ifs^  liip.  ;a«^^  |H>fc  Vitul;  n«  T><iti;  link  block  tilt.      I  ,  i 


tile  same. :as^;tint|it.'vW;dsch;tcrt    gcarv  isJWcafv'^  ^oilie;  th^tfUlp^ 
1  lack   6f  tlie  vr3Vshea<4  ,  and   is   k,i-y<Hl;  :lo f  Ji^ ;sJ*"^»\  wb ieh  .e>^tciids.: 
UToss  tlie'fraines.     <f)n  the  •■.jii/osive  <nd  i.f  (InV  >batt  "the:  Imk  is 
i>eyod.  and  givesv  ilu-  travel  to  the  vaUv^cni  that  sitle.^  Jt:  will 
thit.s.fk;  seen  ilial  the  vninectiuns  t<>  tlu;  cpv.sslicad  c^jr  the  rtglTt 
side  oi. the  loctilnotiye  provt(Ie.;{t<f  the  lajvand TvN'tyl  iMovenk'nt^^^^^^^^ 
'he  valve  oit  thi>  same  side  i'lnd  the  m«>\i!tiieiit.of  ihe  link  v^hich 
^ives  the  travel  t<i  the  yalve-oii  the  upp«(sitt'. side;     The  *aniear- 
r.iugeniem    at>ijlies    fur     the otljyr    si<k-.       Keversing    i.s    efifecte«l 
through  a  bell   crank  < in  cither- si<le  tluit  iMt*^'*?^'  thy  rf^rf>tfs  W 
by  means,  oi.a  j^luck  in  a  slotle^l  r>iH'|ii«Jg.     rhert  lire  tw>i  .r*ra<:h 
rotbSiVrtic  for  ^each  side  of  the;  loo'tni  rtix  e.- 'i'vl  •  the  iirratigiMnent . 


''   ;u     ;;....  :   tt»b'Jink 
atrgle  >yotild  ive '47  *Icg.     In  llto  A^*e;  Wf  «  \V  al>clvaeri  gear,^bi 

Tink  angle  1SS  50  %«le?t:  f«tr  a  7  i«.;    viifrt^  Jt^^^SJtmc 

Mm«.uni  ..f  IJiK-k  litt  .tml  ,ni  vceentric  citv'lc;<vf .;Ji  in.     One  «it- 
ting    was    .irrangvd  .t«.>  give  i)..   fertd.yj^r  •  iire-adjn"i>-.i..n    and   lin 
release  and  elvsiirewre"  very  late.    .Av  •*  I??;1j^i  ceiti  out>'iV  Uk 
tW>rt/i^^eniiig..c^as^?/<>4  In;  r    TKig-  is/vni'a'  •<"  the  •4»vnit1g  the 
V\  alschaert  gear  gtve<  with  aS/l^^jti.  tewi     If  tide  VVatiiclKKr 
gear  is  svt  A\  itlt  fti>  Je;wJ,  the  pi^  lipening  :it  a  iS'  per.cen*  nrt-'- 
is  <.uly  3/3J/ii!..  '■■■';■■':.  ""*;^.;:"V  '  ■'...'  ,      -v-  :  '  ;,"  ' 
-Iri   one  of  tlie   ijhisti'atit.in*  ar-e' ihojivttf  lh<-  v!tiy.v.s   ..bt.-ijiu.! 

^  ^Vrtii  .a  AVol^Rchiien  -^aT  w^th  ;i  O^-^  «|.-  vaj\ .  ;i.  jap, 

iiiidv/it=  «W':H^>«U  hiiviiig  ;t^^^'^^  liar   lit tvr.     On 


'^■'■W 
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this  is  superimposed  a  similar  ellipse  from  a  Young  gear  with 
Sl/i  in.  travel.  1%  in.  lap  and  ^  in.  lead.  It  will  be  seen  that 
the  ellipse  of  the  Walschaert  gear  is  egg  shaped,  is  fullest  at 
the  crank  end  and  is  considerable  out  of  square  in  travel.  This 
objection  to  the  valve  movement  has  been  overcome  by  the 
Young  gear  and,  in  addition,  the  steam  openings  are  50  per  cent 
wider  at  all  cutoffs.  The  exhaust  openings  are  also  distinctly 
wider  and  the  release  in  the  higher  cutoffs  is  more  free. 
Closure  is  slightly  earlier  and  the  maximum  cutoff  is  later. 
An  inspection  of  these  ellipses  would  indicate  that  the  loco- 


Fmnf 


'Mcmmvm  Cut-Off.  »blxfSti4^iX 
fhtimvm  Cut-off.  Htmf  gR4Ti 

1_L 


Comparatlve  Ellipses  of  the  Young  and  Walschaert  Valve  Gears 

motive  equipped  with  Young  gear  would  be  stronger  in  start- 
ing and  would  give  considerably  more  power  at  high  speed  with 
a  short  cutoff.  The  indicator  card  based  on  this  ellipse  would 
be  larger  in  size,  showing  a  higher  mean  effective  pressure,  and 
in  consequence  the  capacity  for  hauling  trains  would  be  in- 
creased. 

It  is  from  the  information  gained  by  a  study  of  these  ellipses 
that  the  statement  is  made  that  the  Young  gear  is  capable  of 
handling   as   great   a   volume   of   steam    with   a    14   in.    diameter 


Ln/c 


CombinaHon 
Lt/tr 


End    Elevation  of  the  Gear  Showing  the   Location  of  the  Link 

piston  valve  as  would  a  Walschaert  gear  with  a  20  in.  diameter 
valve.  As  a  matter  of  fact,  however,  the  16  in.  diameter  piston 
valve  is  the  largest  size  that  has  been  used  on  a  locomotive. 
This,  of  course,  has  great  weight  and  friction,  and  is  largely 
responsible  for  the  introduction  of  screw  and  power  reverse 
gears  which  are  now  quite  generally  used  on  the  larger  size 
locomotives.  Eleven  inch  diameter  piston  valves  with  29>  in.  port 
lengths  are  used  with  20  in.  diameter  cylinders.  These  cylin- 
ders have  314  sq.  in.  of  piston  area.     A  29  in.  cylinder  has  660 
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sq.  in.  piston  area,  and  it  h;  s  been  customary  to  use  the  16  in. 
diameter  valve  with  39  in.  p<  rt  lengths  with  this  size.  The  port 
width  with  the  Walschaert    *alve  gear  is   no  greater  at  25  per 

1  it  is  in  the  small  cylinders,  and 
Imission  of  steam  is  obtained  en- 
L'ngth  of  the  ports.  It  will  be  seen 
that  between  the  20  in.  and  '.  9  in.  cylinder,  the  cylinder  volume 
has  been  more  than  doublc(  ,  but  the  port  area  has  been  in- 
creased only  about  40  per  c  ;nt.  A  29  in.  cylinder  would  re- 
quire a  22  in.  valve  to  give  a  port  area  at  25  per  cent  cutoff  of 
equal  ratio  to  the  cylinder  vcilumc  that  an  11  in.  valve  bears  to 
a  20  in.  cvlinder. 


cent   cutoff  in   the   large  tha 
the   increased    volume    for   : 
tirclv  bv  the  increase  in  the 


It   would   appear   from   this 
grown   the   capacity   of  the    V 


that  the  large  engines  have  out- 
alschaert  gear  and  that  they  are 
not  developing  the  hauling  :apacity  at  high  speeds  that  they 
would  be  capable  of  with  a  f  reer  inlet  and  outlet  of  steam.  It 
is  for  this  purpose,  largely,  1  lat  the  Young  gear  has  been  de- 
signed, and  it  is  anticipated  that  it  will  be  found  of  especial 
value  on  very  large  locomoti' es. 

MOTOR  DRIVE  FOK  BEAUDRY  HAMMERS 


An  improvement  recently  a  Ided  to  the  line  of  Pc'rless  ham- 
mers manufactured  by  Beaudr  &  Company,  Inc.,  141  Milk  street, 
Boston.  Mass..  is  the  provisionl  for  a  motor  drive.  .\  description 
of  the.se  hammers  was  publisled   in  the   .American   Engineer  of 


Beaudry   Hammer   Equipped  with    Motor   Drive 
October,  1912,  page  541.    The  adr  ition  of  the  motor  drive  makes 


but   few  changes  necessary  in  th 


the  principal  ones  being  the  addii  ion  of  a  supporting  frame  for 


construction  of  the  hammer. 
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the  motor  and  the  placing  of  the  driving  pulley  outside  the  bear- 
ings on  an  extension  of  the  shaft.  These  are  both  clearly  shown 
in  the  illustration. 


GROSS-SLIDE  FLAT  TURRET  LATHE 


Among  the  more  interesting  of  the  recent  machine  tools  is 
the  cross-slide  flat  turret  lathe  designed  by  the  Modern  Machine 
Tool  Company,  Cincinnati,  Ohio.  This  company  has  been  build- 
ing a  flat  rigid  turret  lathe  for  some  time,  which  has  been  very 
popular  and  successful,  and  the  new  lathe  differs  from  the  rigid 
model  only  in  those  features  of  the  carriage  and  turret  directly 
connected  with  the  cross  slide. 

Extra  heavy  cuts  and  the  use  of  a  gang  of  tools  of  large  size 
are  allowed  on  this  machine  because  of  the  ample  size  and 
strength  of  all  parts  and  the  rigidity  of  the  bed,  as  well  as  the 
method  of  supporting  it.  Vibration  and  chattering  are  notice- 
able by  their  absence  even  when  high  speed  steel  tools  are  used 


may  be  used  for  each  tool.  A  binder  is  provided  for  clamping 
the  carriage  to  the  bed  during  forming  and  cutting  oflF  opera- 
tions. 'Ihe  backward  movement  of  the  carriage  automatically 
turns  the  turret  to  each  new  position  the  instant  the  tool  leaves 
the  work  and  is  so  arranged  that  it  may  be  turned  to  any  one 
of  the  six  positions  without  making  any  other  stop.  The  ad- 
justable dog  for  operating  the  index  bar  is  clamped  to  the  V 
and  governs  the  position  of  the  carriage  at  the  time  when  the 
turret  begins  to  revolve.  The  carriage  is  also  provided  with 
independait  adjustable  stops  which  operate  automatically  for 
each  position  and  may  be  operated  in  any  combination  which  may 
be  desired  when  two  or  more  are  needed  for  any  position  of  the 
turret. 

The  cross  slide  has  195  sq.  in.  bearing  area  on  the  carriage 
and  has  a  long  narrow  dovetailed  guide  to  prevent  cramping. 
A  full  length  taper  gib  takes  up  the  wear  and  a  parallel  gib  on 
the  rear  holds  the  cross  slide  in  place.  The  center  position  is 
automatically  and  positively  located  by  a  taper  locking  bolt  in  the 


Modern  Cross-Slide  Flat  Turret  Lathe 


with  heavy  cuts.  Success  in  this  direction  implies  accuracy  in 
the  finishing  of  the  various  parts  of  the  tool  and  extreme  care 
in  their  assembling. 

The  head  and  bed  are  cast  in  one  piece.  The  head  is  friction 
back  geared  and  has  twelve  spindle  speeds  in  exact  geometric 
progression.  The  back  gears  are  located  within  the  head  di- 
rectly under  the  spindle.  The  friction  gears,  roller  feed  and 
all  revolving  parts  are  enclosed  and  all  gears  and  moving  parts 
tliroughout  tlie  whole  machine  are  covered  to  prevent  injury  to 
the  operator.  The  machine  is  built  to  comply  with  the  laws 
passed  in  many  states  in  connection  with  the  protection  of  work- 
men. The  bed  rests  on  a  three  point  bearing  and  is  deep  and 
heavy,  being  crescent  shape  in  section  and  reinforced  under  the 
front   spindle  liearings. 

The  carriage  is  gibbed  on  the  outer  edge  of  the  bed  by  flat 
gibs  throughout  its  entire  length  and  the  bearing  on  the  bed  is 
in  full  contact  from  end  to  end  with  the  entire  depth  of  the  Vs. 
The  carriage  has  a  system  of  twelve  stops  so  arranged  that  two 


head  end  of  the  carriage  which  may  be  disengaged  when  the 
cross  feed  is  used. 

The  cross  slide  has  ten  stops  which  operate  for  either  direc- 
tion and  it  has  7  in.  of  travel.  The  stops  may  be  used  for  one 
tool  or  in  any  combination  for  any  series  of  tools.  The  gradua- 
tions for  the  micrometer  adjustment  of  the  cross  slides  are  on 
the  periphery  of  the  cross  feed-screw  hand  wheel.  This  cross 
slide  has  independent  feeds  in  both  directions  which  may  be 
engaged  while  the  machine  is  in  operation.  The  start,  stop  and 
reverse  are  controlled  by  a  single  lever  entirely  independent  of 
the  carriage  feed.  When  the  cross  feed  is  operated  by  hand,  the 
screw  with  two  beveled  gears  are  the  only  moving  parts.  This 
avoids  the  strain  on  the  screw  and  other  parts  common  to  a 
heavy  train  of  gears. 

The  turret  is  a  circular  plate  18  in.  in  diameter  and  the  lock 
bolt  is  located  close  to  the  front  edge.  It  is  provided  with  T 
slots  of  ample  proportions,  permitting  the  use  of  substantial 
planer  head-bolts  for  securing  the  turning  tools.     These  can  be 
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secured  one  back  of  another  for  turning  several  diameters  at 
one  time. 

The  automatic  roller  feed  is  immediately  behind  the  front 
spindle  bearing  in  the  head  and  thus  allows  feeding  of  all  of  the 
bar  or  stock.  There  are  but  three  moving  parts  or  members  in 
this  feed.  The  automatic  chuck  is  operated  by  a  single  move- 
ment of  the  lever  at  the  front  of  the  head.  It  has  a  strong 
grip,  no  overhang,  no  end  motion  and  requires  no  changing  of 
the  jaws.  One  set  of  jaws  is  adjustable  for  the  full  capacity 
of  the  machine,  namely  from  5/16  in.  to  25^4  in.  The  roller  feed 
is  operated  by  the  same  lever  that  opens  and  closes  the  chuck. 

Eight  positively  geared  feeds,  ranging  from  .005  to  .085  in. 
per  revolution  in  either  direction  are  provided  by  the  feed  gear 
box.  Only  the  lever  and  crank  handle  shown  at  the  front  are 
needed  for  changing  the  speeds.  The  motion  from  the  feed  box 
is  transferred  through  a  disc  friction  and  a  knuckle  joint  to 
the  carriage  feed  rod. 

The  machine  is  provided  with  a  patented  belt  shifter  which  is 
operated  by  a  hand  wheel  on  top  of  the  head  within  easy  reach 
of  the  operator.  Motion  from  the  hand  wheel  is  transmitted  to 
the  belt  loop  through  an  intermittent  rack  and  pinion,  and  a 
similar  device  is  suspended  from  the  countershaft  and  operates 
in  unison.  The  belt  loops  are  so  timed  that  a  half  turn  of  the 
hand  wheel  to  the  left  shifts  the  belt  from  the  larger  step  to 
the  smaller  on  the  head  while  the  loop  on  the  upper  device  holds 
the  belt  out  of  contact  with  the  edge  of  the  cone  on  the  counter- 
shaft. The  next  half  turn  of  the  hand  wheel  moves  the  upper 
loop  in  line  with  the  corresponding  cone  on  the  countershaft 
and  completes  the  change. 

With  the  cross  slide  lathe  a  15  in.  three  jaw,  geared,  scroll 
chuck  with  four  sets  of  jaws  is  regularly  furnished.  The  prin- 
cipal dimensions  of  the  lathe  are  as  follows : 

Swing    over    V's 20  in. 

Swing   over   carriage 16  in. 

Swing   over   turret 6  in. 

Travel   of  carriage 26  in. 

1  ravel    of   cross   slide 7  jn. 

Hole    in    spindle 2 J^   in. 

Range  of  speed 18—350  r.  p.  m. 

Range  of  feed    COS— .085  in. 

Floor  space    4  ft.   x    11    ft. 

Net   weight    6,150    lbs. 


SOUTHERN  LOCOMOTIVE  VALVE  GEAR' 


A   new    valve   gear    that   ha ;    for    its   principal   features    sim- 
plicity in  construction,  directness  of  action  and  ease  of  control, 

S.  Brown,  a  locomotive  engineer 
s  of  the  radial  gear  type,  but  has 


has  been  invented  by  William 
on  the  Southern  Railway.     It 


no  connection  with  the  crosshead.     It  receives  its  motion  from 


an   offset   crank   in   the   same 
The  floating  end  of  the  eccen 
for  the  radius  rod  and  the  oth 
one  arm  of  a  bell  crank  lever 
attached  directly  to  the  valve 
It  is  designed  to  give  port 


manner  as   the   Walschaert  gear. 

:ric  rod  has  two  connections,  one 

;r  for  the  link  that  is  fastened  to 
The  other  end  of  this  lever  is 

rod. 

openings  which  permit  of  using 
the  steam  for  a  longer  portic  n  of  the  stroke  without  loss  of 
power  due  to  back  pressure  and  wire  drawing,  which  is  a  fea- 

,'hich  will  permit  of  an  increase 
in  the  tonnage  hauled  and  lo\^er  the  rate  of  fuel  consumption. 
In  a  recent  test  with  the  Westjnghouse  dynamometer  car  a  con- 
solidation engine  equipped  with  this  gear  developed  a  draw  bar 
horse  power  of  1.074,  while  an  engine  of  the  same  class  and 
size  but  equipped  with  an  outiide  gear  of  a  different,  although 
standard  type  developed  only  918  h.  p. 

The  Southern  valve  gear  can  be  applied  to  any  class  of  loco- 
motive having  either  inside  or  outside  valve  gears.  It  is  so  de- 
signed that  all  movements  aie  made  as  directly  as  possible. 
Inasmuch  as  this  gear  is  mad :  up  of  but  few  parts  there  is  a 
correspondingly  small  number  3f  pins  and  bearings  to  maintain, 
which  is  a  good  point  in  its  favor.  For  the  same  reason  it  will  be 
possible  to  keep  a  smaller  nunibe  •  of  parts  in  stock  for  replacement. 
The  link  is  rigidly  held  in  a  horizontal  position  which  does  away 
with  the  wear  at  this  point,  as  the  block  only  moves  in  the  link 
when  the  cut-off  is  being  adjusted  by  the  reverse  lever.  This 
feature  also  eliminates  the  trouble  of  the  block  slipping  in  the 
link  while  the  engine  is  running   and  permits  of  the  cut-off  being 


easily  adjusted  while  the  engii 


*From  a  paper  presented  at  the  " 
Southwestern  Railway  Club  by  W.  S 
Southern   Railway  and  the  inventor  4f 


e  is  running  at  a  high  rate  of 


ovember   meeting   of  the    Southern   & 
Rrown,  a  locomotive  engineer  on  the 
this  valve  gear. 


y'i'lfrom_Cfr_of^Q^__^ 


January,  1914. 
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speed.  This  latter  feature  will  be  appreciated  by  enginemen,  and 
will  induce  them  to  work  the  engines  at  as  shon  a  cut-off  as 
possible,  with  a  resulting  saving  in  fuel. 

This  gear  weighs  2,000  lbs.,  and  has  been  applied  to  both  pas- 
senger and  freight  locomotives.  It  has  been  in  service  on  a  22 
in.  X  30  in.  consolidation  freight  engine  for  over  30,000  miles 
and  has  not  shown  any  appreciab'c  wenr  on  the  pins  and  bush- 
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Southern   Valve   Gear  Applied   to   a   Consolidation   Type   Locomotive 

ings,  nor  has  there  been  any  expense  for  repairs.  It  is  sold  by 
the  Southern  Locomotive  Steam  luigine  \  alve  Gear  Company, 
Knoxville,  Tenn. 


Railw.ws  of  New  Ze.xlanu. — Except  for  29  miles  of  private 
lines,  the  railways  of  New  Zealand  are  in  the  hands  of  the  gov- 
ernment, which  now  owns  and  operates  2,860  miles  of  3  ft.  6  in. 
gage  line. 

Use  of  Alloy  Steels. — Alloy  steels  are  being  more  widely  used 
for  many  locomotive  parts.  In  most  cases  the  heat-treated  steel  is 
employed  and  very  excellent  results  are  reported.  In  a  few  cases 
a  considerable  reduction  of  section  and  of  weight  has  followed 
the  use  of  this  improved  material.  More  generally,  however, 
the  greater  strength  has  been  used  for  the  purpose  of  reducing 
the  unit  fiber  stress  and  thus  increasing  the  reliability  of  the 
parts.  The  alloy  most  generally  emi)loyed  has  been  a  chrome 
vanadium.  I  he  number  of  parts  of  this  material  applied  during 
the  past  year  to  locomotives  is  given  in  the  following  table: 

Number  of  Number  of 

Engines.  Parts. 

Axles 466  1,2/7 

Crank  pins ^., ....... ...     188  580 

Piston  reds   ,..>.>;..; ;;V. I       69  138 

Main  rods   i 347  .    734 

Side   rods 354  1,840 

Springs    (engine   and  tender) ^. ■;->,..     306  ... 

-T  rames ,  ,-» ,  j,  .■•■•••  a.  •■•,  •«  ii  ..•,'¥•>**.•  •,     7  7  o  1,  DB- 
Engine   truck    axles '........,.•..  .v...'. ..;."". ...        62  62 

Wheels    700 

Tires 1,000 

The  frames  are  simply  annealed,  but  all  other  parts  are  heat- 
treated. — Railway  Age  Gazette. 


A  device  which  is  designed  to  set  the  brakes  on  a  train  in 
case  of  the  derailment  of  one  or  more  pairs  of  wheels  has  been 
perfected  by  the  \\' right  Safety  Air  Brake  Company,  Greensk- 
boro,  N.  C.  It  is  automatic  in  its  operation  and  consists  of  a 
spring  seated  release  valve  closing  a  passage  from  the  chamber 
behind  it  which  is  connected  directly  to  the  train  line  ;  a  protruding 
stem  which  operates  the  valve  and  a  latch  for  holding  the  valve 


Air  from  Train  Une 


Bxhousf  Oufkf 


Section  Through   Release  Valve 

icn  opened.  The  device  is  secured  to  the  car  body  on  the 
center  line  and  in  a  position  relative  to  the  truck  shown  in  one 
of  the  illustrations.  The  long  protruding  stem  passes  through 
a  yoke  supported  by  means  of  a  pair  of  brackets  from  the  truck 
transom  or  the  bolster  as  may  be  desired.  The  aperture  in 
this  yoke  is  of  the  shape  and  size  determined  by  experience 
and  is  such  as  to  allow  free  movement  under  safe  running  con- 


Arrangement  of  the  Safety  Release  Valve  on  the  Car 

ditions  without  interference  with  the  stem.  An  abnormal  move- 
ment of  the  yoke,  however,  such  as  derailed  wheels,  serves  to 
displace  the  stem  and  open  the  spring  seated  valve  in  the  casing, 
w-hich  thus  allows  the  air  to  escape  from  the  train  line  and  ap- 
plies the  brakes.  When  the  valve  has  been  opened  a  sufficient 
distance   a    latch  comes  ia   action   and   holds   the   valve   in   the 
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secured  one  back  of  another  for  turning  several  diameters  at 
one  time. 

The  automatic  roller  tectl  is  immediately  behind  the  frcmt 
spindle  bearing  in  the  head  and  thus  ali.>\\>  tVcding  nf  all  <>f  the 
bar  or  stock.  There  are  but  three  moving  pans  or  members  in 
this  feed.  The  automatic  chuck  is  operated  b}-  a  sinyle  move- 
ment of  the  lever  at  the  front  of  tla-  head.  It  has  a  strong 
grip,  no  overhang,  no  end  motion  and  requires  no  clianging  of 
the  jaws.  One  set  of  jaws  is  adjustable  for  the  full  capacity 
of  the  machine,  namely  from  5/16  in.  to  2' 4  in.  Tiie  roller  fcc<l 
is  operated  by  the  same  lever  that  open.s  and  closes  the  chuck. 

Eight  positively  geared  feeds,  ranging  from  .(X)5  to  .0S5  in. 
per  revolution  in  either  direction  are  provided  by  the  feed  gear 
box.  Only  the  lever  an<f  crank  handle  shown  at  the  front  are 
needed  for  ciianging  the  speeds.  The  motion  from  tiic  feed  bo.x 
is  transferred  tlirougli  a  dis.c  fricti'./n  and  a  knuckle  joint  to 
the  carriage  feed  rod 

The  machine  is  provi<led  with  a  iialented  belt  shifter  which  is 
operated  by  a  hand  wheel  on  tup  of  liie  head  within  easy  reach 
of  the  operator.  Motion  from  the  hand  wheel  is  transmitted  to 
the  belt  lt»op  througrh  an  intermittent  rack  and  pinion,  and  a 
similar  device  is  susin-nded  from  the  countershaft  anil  operates 
in  unison.  The  belt  loops  are  so  timed  that  a  half  turn  of  the 
hand  wheel  to  the  left  shifts  the  belt  from  the  larger  step  to 
the  smaller  on  the  head  while  the  loop  on  tlie  upper  device  holds 
the  belt  out  of  contact  with  the  edge  of  the  cone  on  the  counter- 
shaft. The  ne.xt  half  turn  of  the  hand  wheel  moves  the  ujiper 
loop  in  line  with  the  corresponding  coue  on  tli<?  couiiter>haft 
and  completes  the  change. 

With  the  cross  slide  lathe  a  15. ).fn.  .three  jaw.  geared,  scroll 
chuck  with  ioxir  sets  of  jaws  is  regularly  furnished.  The  prin- 
cipal dimensions  of  the  lathe  arc  as  foUpws;  . 


SOL  THKRN  LOGOMOTI\  E  VAL\  E  GEAR* 


has  been  invented  by  \\  illiam 


.\    new    valve    gear    that    \v<k    i^r    its   principal    features     sim- 
plicity in  construction,  directn  -ss  of  action  and  ease  of  control, 

S.  Brown,  a  locomotive  engineer 

but  has 
motion  from 
an   otTset  crank   in   the   same  jmanner   as   the   W'alschaert   gear. 


Mas  Meen  mventcu  uy   \\  iliiam  a.  iirown,  a  locomotive  e 
on  the  Southern  Railway.     It  Is  of  the  raiiial  gear  type, 
no  connection  with  the  crossh.ad.     It  receives  its  motio 


The  floating  end  of  the  eccen 
lor  the  radius  rod  and  the  oth 
one  arm  of  a  bell  crank  lever 
attaciied  directly  to  the   valve 
It   is   designed   to  give   port 


ture  natch  to  be  desired,  and 


In  a  recent  test  with  the  West 


horse  power  of   1.074,   while 
«ize  but   e'luipped   with  an   out 


ric  rod  lias  two  connections,  one 
r  for  the  link  that  is  fastened  to 
The  other  end  of  this  lever  is 
rod. 
openings   which   permit   of  using 


the   stciim    for  a   longer   portit  n   of   the   stroke   without   loss   of 
liower  due  to  back  pressure  and   wire  dr.iwing,   which  is  a   fca- 


which  will  permit  of  an  increase 


in  the  tonnage  hauled  and  lov  er  the  rate  of  fuel  consumption. 


ighouse  dynamometer  car  a  con- 


solidation engine  equipped  witl     this  gear  developed  a  draw  bar 


jtand.ird  type  developed  only  9  S  h.  p 


n  engine  of  the  s;mie  class  and 
ide  gear  of  a   ditYcrcnt.  although 


The  S<'Ulhern  valve  gear  ca 
motive  having  either  inside  or 


bo  applied  to  any  class  of  loco- 
Dutside  valve  gears.     It  is  so  de- 


signed  that  all    movements   ar  :    made   as    directly  as  possible. 


Inasnuich  as  this  gear  is  mad 
corresiKindingly  small  number 
which  is  a  good  point  in  its  favc 
possible  to  keep  a  smaller  nund'e 
The  link  is  rigidly  held  in  a  ho 
with  tlu'  wear  at  this  point,  as 


up  of  but  few  parts  there  is  a 

f  pins  and  I)earings  to  maintain. 

|r.     I"or  the  same  reason  it  will  be 

of]iartsin  stock  lor  replacement. 

izontal  i)osition  which  does  away 

the  block  onlv  moves  in  the  link 


Swiriff    over    V''.'; .  .  ....-.■  i  '...•. •.•'»•  •>>"•■•  -.^  '  '■ 

Swing    over    carri.igc. . .'. . .  .■.•,. ...  .v.  ..•,•»',,,.,".'•.;►.■, 

Swinjr   over    turn  t. .;.;.. ..-'., ,,.... . . ,..';../.  i',, ;.;■•; . 

Travtl    of   carriage. . .  ..;«>•.  .l.i.  .i,. .•.■.-»  .  •  •.<»i  •  '■»"•••:'»■■•?■■ 

'travel    of   cross   slide.  .V.\.W't .  .V.-. ..,» I'.JrV  «•■.•■•'»•-'•  v 

Hole    in    spindle >.',y..\'i-v»i'.>i  i.; . 

Range  of  t.pccd. .  v ., .;«:.  (.'.  ...',>-'.  ••.•. 

Ran^e   of   feed    ..'.-.■..;...  ...i,..  ...  ...,v».,.v;;.i  ...:•».; ... 

Floor  ?pacc   ...■••'.£•*.>.. .- *•*»¥! ,...'. .  v.  .'y  .-.■..  *  *  v*  •.  •"■•,•  >"*  '■ 
Net    weiRlit    ......!■■.... ...:........... 


.20   in. 

.16  in. 

. .6  in. 

.26  in. 

. .7  in. 

— 2^,i   in. 

,.  .18—350  r.  p.  m. 
.,.,    .005 — .OS 5  in. 

:-.:., 4  ft.  s  n  ft. 

6,150    lbs. 


when  the  cut-off  is  being  adjusted  by  the  reverse  lever.  This 
tVati'.rc  also  eliminates  the  troi  ble  of  the  block  slipping  in  the 
link  while  the  engine  is  running 
easily   adjusted   while   the   engii 


*Froin    a    p.irirr    prtscntnl    nt    tin- 
S^utlnvcstiTii   Rnilwav  (luh  Iiy  W. 


and  i)ermits  of  the  cut-off  being 
e   is    running   at   a   high   rate   of 


S.  ii'iii  rii   Kriilway  and  the  inventor  qf  this  valve  gear. 

1 


nvember    tiucliriR   of   the    Southern    & 
I'.riiwn,   a   lueoniDtivc  ciigineer  on   the 


Jam  Akv.  1914. 
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spci<l.  This  latter  feature  will  be  appreciated  by  cnjiinemen.  and 
will  iiuluoe  tlieiii  to  wTk  the  engines  at  as;fl'.».!ri  a.  cut-off  as 
possible,  with  a  rvsultinti  sa\in^  in  fuel.        -■  • 

This  gear  wei.yhs  2.(XX)  lbs.,  ami  has  beetv  a^itilied  to  both  pas- 
senger and  freight  1<  eitniMtives.  It  has  Iweii  m -sorvice  ona  22 
in.  X  30  in.  consolidation  freit^hi  eniiine  for  over  30.000  miles 
aii<l  has  not   -hown  any  apprcfiablv  wv**^  A*?*  *^V^  WW?  .•^.^•?  ^^^^ 
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ings.  n«  if  lias  thci'ctit'cnaiiy  "expense  i-<v  iei»air>.  it  is  si'hl  by 
the  Soniiurn  I.' dmotive  ^Sleam:  ilnyint.-  \a!\e  <ie:ir  Company. 
Kno.willf.  Tinn.  :''-:'' •:'^i ■  .■■'^.■i'''\ 


Kaii.wavs  ok  Xkw  ZK.\i..v.\ii.— Hxcept  f*)r  4^  niile>  of  private 
linis.  thf  railways  of  New  Zealand  are  in  the  hands  of  the  gov- 
ernment, whiili  now  owns  and  oi»»,r;ile,s  2,8r>0  miles  of  3  ft.  b  in. 
gage  Hne.  };- :V{y';  ••  ,N  ?' 

CtiE  OK  Alloy  Steki.s.-  Alloy  steels  are  IxMirg  iitotc  widely  used 
ior  many  locomotive  parts.  In  most  cases  the  heat-treated  stcei  is 
imploycd  and  \  iry  ixcellent  risults  are  reported.  In  a  few  cases 
a  considerable  reducti<in  of  section  and  of  weight  has  followed 
the  use  t)f  this  imjiroved  material.  More  generally,  however; 
tile  greater  ?-tn.n'-;tIi  li.i>  liem  u>e<l  for  the  jnirposc  pf.rtdlicing 
the  iHiit  fiber  stress  and  thus  increasing  the  reliabdity  of  tli^^ 
I'arts.  The  alloy  mo»t  generally  employed  has  been  a  chrome 
vanadium.  1  he  number  of  parts  of  this  material  ai>plied  diiriiig 
the  jiast  ye.ir  to  locoimitives  i,s  given  in  the  following  table:'   l''; 

?iMHi4ifr of       Xiiniiii/r  of 


' ''i^/.'■*■''<^'i■ ''■'■■'■[  ^'':'':i'\  '^^■■■■■f^^fii»v:<. 

Parts. 

Axi't*-  ••  ••  ,■, .'.;,.;,  j ; . .. i".  .  >  .'■.".  v  -v;  •.'•;•*  '•  •••.!•  •  •■- •'.•.  - '  •"•  .  466 

1,277 

Crank  piiis^ ;  ;i . ,  ;;  .v;  ,i. sr.:J.ys ;\. :  \.'. \y: :\'.J:!k  ^vvi'l '-.  •  ISS 

5  SO 

I'i^tun   rtiN    ..  .iV.  ;^v%/-'L<^>  ..■.•-;.:••»•  i  — ^  ^/J..  ..^       6'' 

1.>S 

^•■Tiii  ri.cK  ^.-...^-U';*  :'.  .i /.iw^.:.VC:>..  .>'•-.■.,.■.;*'-:'  -■'-»" 

734 

Side    rud.s    .....  .j . .  /.i  ,:;',..■.  v%';''/V  .',.  V.'i  :'»;;■.•  .-.v/'.-.'.v   354 

l.S4(* 

Springs   ( tngiiic  and  .trii«ler )' . ; . . . . .  - .  X-r.-.'. . .  .V ...-.  ..v-    306 

Fi.itiH-s   ..,../.  ..•.,'.":."•■.:. .'...;.. ;r'.iU!^'..v.-.T'-"'-A^--'    ''^ 

1.5VJ 

KiiRiiu-    tniik    rtxlfs. .  . .  i'. .  ,.,•■;,.>..:.'..  Z-;^  i '•■-•xi.^  •  i-V'-'  '62 

62 

Whvcis   '/:.„ ,];i> y^:/.i^, :'.':: i>V: i     ... 

7(»0 

Tires.  ... .  .•^^,-:!^v..y';;A.;^V<i';-, />.;      .  -  . 

1  .o»to 

A  tfcvicic  which  15  designed  to  set  the  bral<e>  on  a  tram  m 
case  of  the  derailment  of  one  or  m<>re  pairs  of  wheels  has  been 
pcrJected  tn  the  Wright  Safety;  .Vtr^Btali*;  Company,  Grcen**- 
bnro,.  X.  (J.  ..It  is  autom.-rtic  in  iu  and  consists  of  a 

spring  seided  releitse  valve  clossirig  a  passage  from  the  chamber 
behind  it  which  is  connected  directly  to  the  train  line;  a  protruding 
«lem  which  oj)erates  the  valve  and  a  latclf  for  holding  the  valve 


-4//-  /rorn  Trp/rr  Lint 


Eichausf  Ou*^t 


Section  Thrbugh   Release  Valve 

when  opened.  Tile  device  js  iss^curedtf'  the  car  body  on  the 
center  line  and  in  a  positiort,  relative  t<)  the  truc3c  shown  in  one 
of  the  illustrations.  'I'he  long  protruding  stem  {lasses  through 
a  \oke  su])ported  by  mean>  <«l  a  pair  of  bracket>  from  the  truck 
t ransom  nr  the  hol?;ter'  as  iJiay  be  desired.  The  aperture  in 
this  ytjke  is  of  the  svhapc  am}  4*?^  deierinined  by  experience 
;;nd  is  siich  as'  to  aftow:  free  moyernent  iindcf  safe  rmminij  cOp- 


u:m 


The  frames  are  simply  anrt'eak-fr  but  alt  other,  parts  are  heat- 
treated.— A'af/twm-  A'j,c  {gazette . 


Arrangement  of  the  Safety  Release  Valve  on  the  Car 

ilitidns  Avithout  ititcrfercncc  Avitli  tire  stem.  An  abnormal  move- 
ment of  the  yoke,  however,  such  as  derailed  wheels,  serves  to 
displace  the  stem  and  open  the  spring  seated  valve  in  the  casing, 
which  thus  allows  the  air  to  escape  from  the  train  line  and  ap- 
plies the  brakes.  When  the  valve  has  l>een  o])ened  a  sutVicient 
distance   a   latch  comes   in   action   and   hobls   the    valve   in   the 
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open  position.  This  arrangement  provides  for  the  continual 
release  of  the  air  in  case  the  stem  or  the  operating  yoke  be- 
comes broken  through  an  excessive  movement  of  the  truck.  By 
means  of  the  ring  shown  at  the  bottom  of  the  latch,  the  valve 
can  be  released  and  assumes  the  closed  position,  after  the  truck 
has  been   replaced  and  it  is  desired  to  again   start  the  train. 

This  device  has  been  in  actual  service  on  the  Southern  Rail- 
way for  about  three  years.  During  this  time  it  has  been  in  the 
process  of  development  and  altogetlicr  there  have  been  29  dif- 
ferent models  used.  It  is  believed,  however,  that  it  is  now  per- 
fected and  the  Southern  Railway  is  reported  to  be  equipping  a 
.large  number  of  cars  with  it. 

GEARED  DRILL 


A  self-oiled,  22  in.,  all-geared  drill,  of  strong  construction  and 
intended  for  rapid  production  and  heavy  work  has  recently  been 
•brought  out  by  the  Barnes  Drill  Company,  Rockford,  111. 

All  bearings,  aside  from  the  spindle  sleeve  and  cross  spindles, 
are  automatically  and  continuously  lubricated,  oil  being  supplied 
by  a  geared  pump  in  the  reservoir  of  the  machine.  Oil  is  also 
continuously  distributed  to  all  the  gears.    This  self-oiling  system 


Self-Oiled    22-in.    Geared     Drill 

js  manufactured   un<ler  license   from   Kearney  &  Treoker   Com- 
pany. 

All  transmission  gears  but  those  of  the  friction  clutch,  are  cut 
from  special  high  grade  steel  and  heat  treated.  There  are  eight 
changes  of  speed,  all  controlled  by  levers  within  reach  of  the 
operator  from  his  position  in  front  of  the  machine.  The  spindle 
anay  be  stopped  by  placing  the  shifting  lever  on  the  neutral  po- 
•sition  or  by  throwing  out  the  clutch  gear.  There  are  ten  instant 
changes  of  the  geared  feeds,  also  controlled  by  levers  directly 
.in    front   of  the   operator   and  the   feeds   are   indicated   in   plain 


figures  on   the   index   dial  pi 
cut  from  steel  and  are  case 
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ite.     All  important  feed  gears  are 
lardened.     A  safety  collar  protects 

the  machine  against  damage  from  overload.    Drills  from  J/a  in.  to 

2  in.  in  diameter  may  be  usee. 

In  some  recent  tests  on  this  machine  the  following  results  were 

obtained 


Size  of 

Speed, 

Inch 

es  Drilled 

"Celfor"  Drill. 

R.  P.  M. 

Feed. 

Material. 

per 

Minute. 

2  in. 

140 

.041  in. 

2  in. 

thick,   cast 

ron 

lV^ 

2  in. 

232 

.025  in. 

2  in. 

thick,  cast 

ron 

5.8 

2  in. 

212 

.041  in. 

2  in. 

thick,  cast 

ron 

9.5 

2  in. 

367 

.020  in. 

2  in. 

thick,  cast 

ron 

m 

IJiin. 

230 

.041  in. 

2  in. 

thick,  cast 

ron 

9.4 

1  Vi  in. 

367 

.041  in. 

2  in. 

thick,  cast 

ron 

IS 

W*.  in. 

456 

.041  in. 

2  in. 

thick,  cast 

ron 

\Wl 

l'4in. 

575 

.041  in. 

2  in. 

thick,  cast 

ron 

23y, 

1  in. 

360 

.025  in. 

Steel 

9 

lJ4in. 

350 

.020  in. 

Steel 

7 

Height  of  machine 

Distance,  center  of  spindle  to   face 


For  motor  drive,  the  frame  is  strengthened  and  provided  with 
a  table  for  supporting  the  moi  or. 
The  following  are  the  principal  dimensions  and  data: 


85  in. 
)f  column 11   in. 


Maximum    distance    from   table    to   rose    of   spindle,    No.    5    taper 32  in. 

Maximum   distance   from  table  to   rose  of  spindle.  No.   4  taper.... 33^  in. 

Spindle   travel    I 14  in. 

Diameter   of  spindle   sleeve I 2J4  in. 

Diameter   of  spindle,   driving  end..l 1^  in. 

Diameter  of  nose  of  spindle 1 2    1 1/16  in. 

Morse  taper I . .  Either  No.  4  or  No.  S,  as  preferred 

Width   of  steel   rack  in  spindle  sleevi,  8  pitch \l^  in. 

Size  of  table,  working  surface 20  in.  x  14  in. 


Speed    of   driving    pulley 

Size  of  driving  pulley 

Floor   space,   front   to   back 

Floor   space,   width 

Net   weight,    with   regula 


V'ertical   travel    of   table 23   in. 

Ten  feed  changes:    .003,  .005,  .009,  .(  13,  .017,  .020,  .025,  .041,  .065,  and  .093 
Eight  speed  changes:  Direct— 575,  45( ,  367,  233;  back  gears  in:  144,  114,  92,  58 


motor   I . . : 2,620  lbs. 


CONVERTIBLE 


r    table   and  lo 

ILE    OP] 


500  r.  p.  m. 
14  in.  X   5  in. 

65  in. 

31   in. 

il    pump   attachment,    without 


EN    SIDE    PLANER 


The  large  size,  convertible,  otoen 
lustration  has  recently  been  installed 
railroad   car  shops.     This  macl 


side  planer  shown  in  the  il- 

in  one  of  the  large  eastern 

ine  has  been    designed   and   de- 


Detrick  and    Harvey  Qonvertlble  Planer 

veloped  by  the  Detrick  &  Harvey/  Machine  Company,  Baltimore, 
Md.,  for  the  purpose  of  providir  g  for  a  wide  range  of  planer 
work,  such  as  is  frequently  necessj  ry  in  railroad  shops. 
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Primarily  it  is  a  double  housing  planer  but,  through  the  removal 
of  the  outer  housing  or  post,  the  machine  is  converted  to  an  open 
lidc  planer.  In  its  usual  form  it  provides  four  tool  heads,  two 
being  on  the  cross  rail  and  one  at  either  side.  In  fact  the  outer 
housing  is  not  intended  to  stiffen  the  cross  rail  or  to  impart  any 
rigidity  to  the  machine,  but  it  is  provided  entirely  for  the  pur- 
pose of  carrying  the  outer  side  tool  head.  It  can  be  quickly 
removed,  leaving  the  machine  with  three  tool  heads  and  in  readi- 
ness to  handle  any  work  that  would  not  pass  between  the 
housing.  -  -.•>.. 

What  is  usually  termed  a  cross  rail  in  the  double  housing  type 
of  planer  is,  in  this  case,  replaced  by  an  L  shaped  casting  con- 
sisting of  a  horizontal  arm  and  a  downwardly  extending  leg, 
cast  integral  therewith.  This  leg  takes  a  bearing  on  the  main 
housing  for  a  distance  about  50  per  cent,  greater  than  the  over- 
hang of  the  cross  beam.  The  cross  beam  is  further  stiffened  at 
the  rear  by  a  triangular  brace  which  extends  to  a  bearing  on  the 
main  housing.  This  construction  gives  it  a  rigidity  and  strength 
to  accurately  perform  very  heavy  work. 

The  side  head  on  the  right  hand  or  operating  side  of  the  ma- 


REFRIGERATOR    CAR    DOOR     FIXTURES 


One  of  the  principal  causes  of  damage  to  shipments  in  refriger- 
ator cars  is  due  to  the  doors  not  fitting  tight  when  closed,  allow- 
ing the  warm  air  to  enter  the  car  in  summer  and  cold  air  in 
winter.  With  a  view  of  improving  this  feature  of  the  car,  and 
also  of  reducing  the  cost  of  up-keep  of  the  doors,  the  fixtures 
shown  in  the  illustration  have  recently  been  devised. 

It  often  happens  that  the  doors  are  not  tightly  closed  on  ac- 
count of  the  fastener  bar  not  engaging  the  keeper  casting  either 
at  the  top  or  bottom.  To  insure  the  doors  always  being  com- 
pletely closed,  the  Garland  refrigerator  car  door  closing  and 
opening  device  was  designed  about  two  years  ago,  and  was 
described  in  this  journal   (March,  1912,  page  139). 

Even  when  the  doors  are  completely  closed,  there  are  many 
cases  where  the  outside  air  can  get  into  the  car  on  account  of 
irregular  or  defective  packing  around  the  door  casings.  The 
packing  may  be  heavy  or  thick  at  one  side  of  the  door  and  light 
at  the  other  side.  For  the  purpose  of  equalizing  the  pressure  on 
the  door  packing  -at  th^  ^des,  lop,  bottom,  and  at  the  center 


Loncfifudinal  Sec f ion  Through  Ad/us fab/e  Hin^. 


Longih/dinal  SecHon  A-B  Door  C/os/ngf. 


Longi-hidinal  SecHon  A-B   Door  Closed. 


Adjustable    Hinge   and   a   Spring    Closing     Fixture  for   Refrigerator  Car   Doors 


chine  is  not  mounted  on  the  h<iusing  or  post,  but  is  placed  on  a 
slideway  which  is  secured  to  the  downwardly  projecting  leg  of 
the  cross  beam.  The  support  for  the  tool  on  this  head  is  brought 
as  close  to  the  housing  as  possible.  The  sHdeway  is  adjustable 
and.  if,  in  the  course  of  time,  the  heads  on  the  cross  rail  and  the 
side  head  get  out  of  square,  the  error  can  be  readily  and  promptly 
corrected  by  reason  of  this  adjustability. 

Spiral  pinion  drive  has  been  employed  because  of  the  com- 
bination of  simplicity,  efficiency  and  power,  as  well  as  the  ab- 
sence of  numerous  parts.  In  this  drive  the  pinion  is  only  one 
geared  train  removed  from  the  belt  or  motor,  while  in  the  case 
of  a  spur  gear  drive  the  wheel  is  four  trains  removed.  The 
spiral  pinion  drive  contains  but  four  bearings  and  three  gears, 
thus  greatly  reducing  the  friction  loss. 

Friction  feed  is  provided  which  consumes  power  only  wlien  the 
tool  is  cutting.  This  construction  is  positive  in  action  but  is 
frictional  against  overload. 


vhere  the  doors  meet,  an  adjustable  hinge  has  been  devised. 
This  allows  sufficient  play  or  movement  to  permit  the  doors  when 
being  closed  to  seat  themselves  in  the  door  opening  with  equal 
pressure  on  the  sides  and  at  the  center.  When  cars  are  new.  the 
doors  often  bind  at  the  center,  and  it  is  necessary  to  trim  them 
off  in  order  to  get  them  closed.  After  the  cars  have  been  in 
service  for  some  time  the  doors  dry  out  and  do  not  lit  closely 
at  the  center.  It  is  the  purpose  of  this  hinge  to  have  the  doors 
fit  tightly  at  all  times  without  having  to  make  alterations  after 
the  cars  go  in  service. 

The  hinges  are  made  of  malleable  iron  in  two  parts.  The  half 
that  is  applied  to  the  post  is  made  with  a  slotted  or  elongated 
pin  hole.  The  hinge  pin  is  cast  in  the  other  half  that  is  applied 
to  the  door.  When  the  hinges  are  applied  and  the  two  halves 
put  together,  the  doors  arc  allowed  a  lateral  movement  of  one- 
half  of  an  inch,  and  also  an  upward  movement. 

Another   device  in  connection   with  the  adjustable  hinge  is   a 


4S 
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vpcn  position.  This  arranytincni  provide?  iHr  the  continual 
■clease  of  the.  air  in'Os.c  the  stem  or  the  <)i>crating  yoke  l)c- 

o^l1csb,r"■kt'^t^»rouy;^^a»  excessive  oi  ihe  truck.     I'.y 

■iiCans  di  tile  rin.^  .•*h(>\vn  at  the  fMittmn  <>i  the  latch,  the  \alvo 

:tn  l>c  riica.Nt^l  an<l  a?>unu*s  the  ctivscil  jiusitiun,  after  the  truck 
has  boen   replaced  an<l  it   is  tle>ire«l   to  ayain   start  the  train. 

This  ;Vl.wytA:9.1»3S.;i^^  tlw  Sotithcrn  Rail- 

way for.  aboitrihree  years,  burinti  this  time  it  iias  been  in  the 
process  a7  (levetopiiieUt' anil  alt' 'KVther  there  have  heen  2*^  tlit- 
lerent  ii>"<kls  vse<i.  Tt  is  helieved.  however,  that  it  is  now  per- 
I'cctctl  an<l  tlie'Soitthern  KaiUvay  is  rep<irtvd  to  he  equipping  a 
'arge  minilier  of  cars  with  it. 

.\  sclf-oik'd,  22  in',,  allt'gejircd  firill.  of  strong  construGti-m  ami 
intended  iorrapiif  fin iiltiction  anrl  heavy  wnrk  has  recently  been 
r'Uglit  otjt  by  the  iJarnes  Drill  tympany,  kockford.  111. 
\M  bearings,  aside  from  the  si)indle  sleeve  and  cross  spindles, 
.ire  nutonratically  and  c<'nti"n<'">ly  !nbricate<l.  <>il  being  supplied 
by  a  geareil  pmnp  in  the  ri'scmiir  >>>  tlK!  uiachine.  Oil  is  also 
..:<>minuonslv  4Hstributcd  t<>  all  the  ,ge.lrs:      This  sell-'iling  system 


Self-Oiled    22-in.     Geared     Drill 
-    ;n.-tnumcture<l   uiidvr  license  from   Ki-JiriJcy  &  Trecker   Com- 

Ali  tninstmsJsfoii  Vt^'nritirit.  tli«'H'  "f  the   fricti-'U  clutch,  are  cut 

•r.iu  special  lii.iih  gra«le  steel   and  liv.:vt  tre:>te«.l.     There  are  eight 

•hanges..of.SiK>i?d.:aHcomrnllcd  M  uitliiii    reach   oi  the 

)]  erator  from  his  ptisition  in  fr-oit  ><(  the  machine,      llie  spindle 

nay  be  stopped  by  placing  the  shifting  lever  nn  tlic  neutral  p«i- 

-ili.m  or  by  ibr-Aving  ..ut  the  clutch  gear.      There  are  ten  instant 

changes  of  the  geared   feeds,  ako  c..ntr..l]id   by   levers   directly 

:ii    front    "f  the   ..].erat..r   and   the    feids    are    in<licatcd   in   plain 
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ligures  i>n  the  inde.x  dial  pluie.  .Ml  imjx.irtant  feed  gears  are 
cut  from  steel  and  are  case  nardened.  A  safety  collar  protects 
the  machine  aL;ain>l  ilamage  f  dm  overbiad.     Drills  from  Vi  in.  to 


ligures  i>n  the  index  dial  pl|ie.     .Ml   imjx.irtant   feed  gears   are 

maclitne  the  .following  results  \vcre'. 


J  in.  in  diameter  may  be  used 
In  Si  .me  recent  tests  on  this 
obtained  : 


Siiv'i'f 

.<pt«il. 

tVlf..r"  Ori'n. 

R.I'..M. 

r.r.i. 

2  iiV. 

140 

.041  ill. 

i  in.     r 

.    232 

.UJ5  ill. 

2  iJT. 

2iJ 

.(Ml   hi. 

Jill. 

?67 

.IJJO  in. 

1  'A  in. 

.J  JO 

.U41  ill. 

1 '  :•  ill. 

367 

.0-11  ill. 

1  '4  ill. 

456     •; 

.041  in. 

I'j  in. 

575-  ■ 

.041  ill. 

1  in. 

360 

.025  ill. 

1  '.J  in. 

350 

.OJO  ill. 

IhcIks  Drille 

.Miili'i  i.il. 

per  Minute. 

J 

111. 

thick,  c^sl 

iron 

5H 

_' 

III. 

til  ilk,  ca^l 

irnu 

5.8 

J 

1 11 . 

thick,  ca»t 

iron 

9.S 

J 

m. 

thick.  ca<t 

•iron 

7'A 

J 

tiiick,  cast 

iron 

9.4 

J 

Ill . 

tlm-k,  cast 

iron 

15 

^ 

thick,   cast 

iron 

18?5 

- 

1   * 

thick,  east 
St.  il 
Steel 

iron 

23'A 
9 
7 

l"r  motor  drive,  the  frame  is  strengthened  and  provided  with 

a  table  for  sup[iorting  the  nintir. 

The  following  are  tlie  princmial  dimensions  and  data: 

Heijiht   of  machine .......I 

l>i>laiice,  center  of  spinille  to   face  If  column 

Maxiiiunn   ilistaiici-    from  tahlc   to   nlse   of   spimlle,   Xo.   5   taper 

Maximum    ilislance    from    lalile   to  m  sc   of   spindli',    -No.   4   taper. 

.Spimlle    travel 

Dianuter    of   spiii<lle    -Jecve.  .  , 
l>iameter    of   spindle^    ilriviiiR   i-ml.  .. 
Diaiiiiter  of  nose  ot  spimlle....... 

.Mor-^.  taper............. ... 

Uiiltli   "f  >lee1   rack   in   spimlle   .>.leev 

Size  of  talile,   workiim  surface 

X'eitiial    travel    of    tah.li- 

Ten  feerl  changes:    .003.  .005.  .009.  .( 


. .85  in. 
..11  in. 
..32  in. 
3314  in. 
..14  in. 

'    ..  ■   .    ■  4  li    *'.'«   .   ...   ...    .''.  .    .    ^....-.    ..•>    .    .    .  H  */4        111. 

.  .  .'■. . .  .■....■'. .  .  .  ;'.-.  .  . .  . .;  1  ...  1  -54    in. 

.2    11/16  in. 

.Kither  Xo. -4  or  No.  5,  as  preferred 
8  pitch.  .X.  .Vv  ,■.••;•  •..  •  ••  • .,.  •  •  .1  ^  tii. 
......:;•..!'.  ..V. .  .■.■.;;;20inj  x  14'in; 

2i  in. 

13.  .017.  .020,  .02^5,  .041,  .065,  and  .093 


Kinht  >pee.I  chant,'.  -:   I  lircct— 575.  45(  .  367,  2ii;  kick  sears  in:  144,  114,  92.  58 

.Speed   of   drivitiji    pulley  .v. ...... 500    v.  p.  iHi 

.Size  of  ilriviniL.'  pnlky.. ; .  ^;;..,-.^.  14.in.    x    5   in. 

KJ.M.r    -p.ice,    front    to   back  .  %•>:.. V-.- ''5   in. 

T'liMir   >.pace.   width.*.., ......'...'..,..  .31   in. 


Net    weight,    with    regtil.T-r 'taMc  and 

i':f.ti>r 


con\rrtibij:  oien   sidh   pi..\nf:r 


The  large  size,  convertible,  o 
lustration  has  recently  been  ins 
railroad    car   shojis.     This   mac 


>il    ptintp   attachment,    uilhoiit 

2.6:H)  lbs. 


len  side  planer  shown  in  the  il- 
illed  in  one  <<f  the  largc^eastern 
ine    has   been    designed    and    de- 


Detrlck  and   Harvey  convertible  Planer 

\  eloped  by  the  Detrick  &  Harveyl  Machine  Conipany,  Bal 
-Md.,   for   the   purpose   of  providing   for  a   wide   range   of 


work,  such  as  is  frequently  necessa  y  in  railroad  shojis 


Baltimore, 
planer 


Jaklarv,  1914. 
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Primarily  it  is  a  «Kail)lc  housing  i)laiitr  but.  thruugii  the  rcniyval 
of  the  outer  housinti  or  jiust.  the  inacliinc  is  converted  tti  an  open 
gide  planer.  In  its  usual  form  it  provides  four  tool  heads,  two 
being  on  the  cross  rail  and  one  at  either  side.  In  fact  the  outer 
housing  is  not  intended  to  stiffen  the  cross  rail  or  to  impart  any 
rigidity  to  the  niaciiine,  but  it  is  |)r<)vided  entirely  for  the  pur- 
pose of  carrying  tlie  outer  side  tool  head.  It  can  be  quickly 
removed.  leaving  the  machine  wiili  tliree  tool  heads  ami  in  readi- 
ness .'.to  .;  handle  any  work  that  would  hot  fKiss  between  the 
li.nising,-..  •;,.;•;. -v: .    .-.  ■.--,  :v  ■'■,:.:■'    \.  ..^  '  -'-'M  ,'■■::''/.-:';-,  '-v^^V--' 

\\  hat  is  tistthHy  termed  a  cross  rail  in  the  doubte  horisirig  type 
of  planer  is.  in  this  case.  rei)Iaced  by  an  L  shaped  casting  c> in- 
sisting of  a  liorizoiual  arni  and  a  ilownwafdly  cxten<lit>g  leg, 
cast  integral  tlureuith.  This  leg  takes  a  W-aririg  t«i  tW 
iKHising  f<;»r  a  <Hstance  abiuit  50  per  cent,  greater  than  the  over- 
1  ang  of  tlic  cross  beam.  The  Cross  beam  is  iurther  stitTencd  at 
the  rear  by  a  trianguhir  brace  which  e.\ten«l.s  to  a:  bearing  <  at  the 
main  housing.  This  construction  gives  it  a  rigidity  and  strength^ 
tv)  accurately  perforin  very  heavy:  work.  ,..-....•>    .  '. /:,  -■\; 

Thc.-sidc  head  on  the  Tijglit  haiid.  or  opcTaWflg'  Stde  d£;' tliv;  ma^, 


REFRIGERATOR     CAR    DOOR     EIXIIRES 


One  of  llie  prmctfKjl  caiise*;  i>f  darnaiJeto  shipinetits  in  reW 
atpr  cars  is  duo  to  the  doors  not  lijtingtijglu  when  closed,  allow - 
ing^  the  Avarin  aJT -to  enter  ihc  car :  in  siVHiniefatid  coM  air  m 
winter.  Witha  vicvv  of  improving  this  feature  of  the  car,  and 
also  of  reducing  the  cost  of  up-kcep  of  tlic  doors,  the  fixture- 
shown  in  the  illu>tratTonhav<.'  recently   been  devised.   . 

It  often  hapjiens  that  the  doors  lire  mrt  tightly  clos^^^  on  a> 

e.oxint  .of  the  fastener  l>artiotongaging  the.  keeper  casting  either 

at  the  t(^p  or  l>»)ttoin.     To  ifi-ure  tlie  <loors  always  1>eing  coni- 

-  pletely   closed,   tlic   laar.land    refrigerator   car    <lopr  cJ"sinj*   and 

■  opii'nitig  deXnc'e ,  was   des'igtve«l  al»o:ot  tw^o  yi'ars  ago,  and  was 

"described  in  this  .iournal  ( Marcli,  1912.  page  139). 

Kveii   when  the  doors  are  coiiipletely  closed,  there  are  many 

.cases  where  tlieuiusidv  air  cati  get  im(,f  ilie  car  f-n  account  gf 

irreifijlar  or  defective  |>avkingaf<>tuid  the  d(x>r  casings.     The 

packing  tiiay, he  htavy  or,  iliick  lU  <me ;  side  <if:ttie.4w>r  and  light 

jitthe  .other  side.'  ''For' the  piirjj'wof  •x'qualinng  the  pressaire  on 

.  fthc  db©^  ;iiiji.cki.vig^^  si<les.  t*>p,;  bottom,. -anU.  at  .tlieycviu.^* 


\^ 


Lon^tudinal  Secffon  Tlhfvugrh  Adjusfab/e  Hin^. 


Longji-ud'tnql  SecHon  ^~£  £iffor  C/os/'ngr- 


^::-o3^^^S 


Adjust?ib!e    Hinge    nnd    n    Spring    Closing 


Longiiudi'nal  SecHon  ,4-S   Door  Chsecf. 
Fixture  for    Refrigerator    Car    Doers 


chine  i>  not  iiiouiUed  on  the  housing  or  post,  but  is  placed  on  a 
slideway  which  is  secure<l  ti'  the  vl'>^vnwardly  projecting  leg  of 
the  cToSs  beam.  The  support  for  the  t.K>|  on  tjiis  head  is  hrought 
;rS  cl<.>se  to  the  housing  as  possible.  The  VShdevvay  is  adj.itstuble.. 
and.  if.  in  thi'  cvairse  of'tiine.  the  lieads  oi\  the  cfoss  rail  an<l  the 
side  head  liei  out  of  s(|uare.  the  irror  c.in  beteadily  aiul.proHii^^^ 
corrected  Iiy  reason  of  tliis  a(ljiislability.  '>; ;  ^^;:;::     "V  .;    '  '  v^'--':  . 

Sitir.il  pinion   drive  luis  heeii  etiii»l0yed.  .1^  of  the  eoitt- 

bination  of-  simplicity,  etllcieiicy  and.. |)<m:er.  aS  Well  vas  the.- ,ab^ 
sence  of  nmnerous  parts.     In  this  drive  the  pinion  is  <.in1y  one 
geared  train  renu«ved  from  the  belt  f>rnv!iioj-.  while  in  the  ca^C. 
of  a-  spur  gear   drive  the  wheels  is  •;f<mr;  trams  ;>^en^ 
spir/d  piuioTi  ilrive  ev>:ntains  Init   ImiV  hvariii^^^^ 
thus  greatly  reducing  the  frictiy»iv  Iiiksv  ' ;. ;  v  .::.V.«  '-• 

I'riction  feed  is  provided  which  consumes  jm.w,.!  -nly  when  thc'' 
topi  is  cutting.  This  coristruction  is  positive  in  actitru  but  is 
friclioiial  agairist  overload.;'^-'  .■.:=-.=f ..-■,''•;  .?'- 


A-  iierc  the  doors,  nieet,;  at*.  rtdinstaJ Je.  Iiiu^e  has^  been  demised 
Ikis  allows. sliJiicieHt.i>la\  or  lUMVvpient  t«»  pernu't  the  doors  \vhtni 
.being: closed  to  seitt  theuiselws  jnl fie  door  «>peniug  with  tajual 
pjftrsyurej oti  the  sides  ntid  at  ihe  center,  W  heii  cars  afen^w;  tlie 
(lo.irs  often  bind  ;a  the  Ci-titer;  and  it  is  tiecossary  t^i  ,:rith  .them 
;  s^itlf  ill  oriier  to  get  them  closed.  .\ iter  the  Cars  have  lieoviu 
.serxice  -/fjir,  s«»nK'  tiine  the  di.Tors  dry  ojiit  and  do  n«jt  lit  closely 
iit  the  itjiit3t:r,    it-Ts^^^^^ 

Tit  tightly  at  all  tinres  witluAUt  havitig/^p  ijiitc  alt<y-atiOns-attw^^^ 
the  cars  go  in:  Service!       =       ■.:■;;  \.:\-.  v!:-~:v 

Thy  hinges  are jn;ide  of  nmlleahfc/it^^  1  .i   ■  «lt 

;t1la;t  is  applied  to' the  P<?>t  i!-*  inade  with  a  slotted  or  elongated 
;piri,Iiole.    Thehingiypin  is  thai  is  applied 

'10  tlie  door;    , Whin  the  lunges  are  applied  and  the  two  halves 
xput:  together,  thc^doors  are  alloAved  ;a  lateral  mo\,-iv'  •      •     • 
half  of  ah  inch,  ami- also  aii.  ujvward  triovenK'm. 
Another  device  in  c<>nneeiton  with  tlie  ad jv.stahU-  hingi 
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torsion  spring,  which  is  designed  to  operate  in  conjunction  with 
the  hinge.  This  spring  is  placed  between  the  middle  and  upper 
hinge  for  the  purpose  of  keeping  the  doors  closed  when  they 
are  not  hooked  back  against  the  sides  of  the  car.  The  desira- 
bility of  having  some  means  of  keeping  the  doors  of  refrigerator 
cars  from  swinging  while  the  cars  are  being  switched  is  recog- 
nized by  all  who  have  the  handling  of  such  cars. 

!Many  men  have  been  killed  or  seriously  injured  by  being  hit 
by  a  swinging  refrigerator  door.  There  are  many  doors  torn 
off  every  year  on  account  of  not  being  fastened  in  a  closed  posi- 
tion or  hooked  back  against  the  sides  of  the  car.  The  torsion 
spring  shown  is  of  sufficient  strength  to  keep  the  doors  in  a 
closed  position  when  not  fastened  or  hooked  back. 

These  devices  have  been  designed  by  Thomas  H.  Garland,  and 
are  being  handled  by  Mudge  &  Company,  Railway  Exchange, 
Chicago,  Illinois. 


LOCKED  GREASE  PLUG 


DIVIDED    MACHINE    VISE 


The  vise  shown  in  the  illustration  is  suitable  for  use  on  the 
tables  of  planers,  milling  machines,  drills,  etc.,  and  takes  the 
place  of  the  ordinary  machine  parallel  vise.  It  is  manufactured 
by  Schuchardt  &  Schutte,  90  West  street,  New  York,  and  is 
intended  to  overcome  the  difficulties  caused  by  the  limitation  in 
the  length  of  the  base  plate  of  the  ordinary  vise.  It  will  hold 
work  up  to  the  full  length  of  the  table  of  the  machine  on  which 


Diviaea     Vise    for    Clamping    Work    on    Machine    Tools 

it  is  used  and  may  be  used  for  pieces  with  parallel,  taper  or  ir- 
regular lines.  The  jaw  is  fitted  to  the  body  by  a  sliding  \'  and 
an  adjustable  steel  gib  and  screws  provide  the  necessary  adjust- 
ment for  wear.  The  action  of  tightening  the  jaws  forces  the 
work  down'  on  the  table  or  packing  and  saves  the  operator  the 
use  of  a  hammer.  This  vise  may  be  used  for  either  light  or 
heavy  work,  and  it  is  claimed  that  it  costs  considerably  less  than 
the  ordinary  vise. 

Larger  Locomotive  Cylinders. — One  of  the  changes  in  propor- 
tions which  has  been  found  advisable  in  order  to  obtain  the  full 
advantage  of  superheated  steam,  is  the  use  of  larger  cyHnders. 
At  first  this  was  accompanied  l»y  a  reduction  in  the  steam  pressure 
and  the  increased  size  of  the  cylinders  was  simply  to  obtain  the 
full  power  with  the  lower  pressure.  Lately,  however,  a  tendency 
is  noted  toward  using  larger  cylinders,  even  with  the  high  pres- 
sures, and  some  of  the  more  recent  designs  would,  at  first  sight, 
seem  to  be  considerably  over-cylindercd. — RailZk-ay  A,:;e  Gacctfe. 

The  Greatest  Railway  Tunnels. — The  world's  greatest  tun- 
nels are  to  be  found  in  Europe,  and  a  brief  summary  of  these  in 
the  Engineer  shows  that  the  greatest  is  the  Simplon  which  is 
12J4  miles  in  length.  Two,  the  St.  Gothard  and  Lotschberg,  are 
over  9 1-3  miles  in  length.  The  Mont  Cenis  is  a  little  over  7 
miles  in  length.  The  Arllierg,  in  Austria,  is  6]4  miles  long. 
There  are  four  tunnels  between  five  and  six  miles  in  length,  five 
between  four  and  five  miles  in  length,  seven  between  three  and 
four  miles,  and  sixteen  tunnels  that  are  over  two  miles  long. 
The  longest  tunnel  in  this  country,  the  Hoosac,  is  four  and  one 
third  miles  long. — Scientific  American. 


Where  the  screw  plug  type 


uf  grease  plug  is  used — and  this 


form  seems  to  be  a  favorite    >n  a  number  of  roads — difficulty 


has  been   found  in  obtaining  a 
which   will   prevent    the   screw 


suitable   form  of  locking  device 
from   backing  out  and   not   only 


removing  the  pressure  from  he  top  of  the  grease,  but  also 
dropping  out  and  being  lost.  /  A  form  of  plug  which  includes 
a  locking  device  that  will  preyent  this  trouble  is  shown  in  the 
illustration.  It  consists  of  a  biass  body  threaded  on  the  bottom 
and  screwed  into  the  rod,  anc  a  wrought  or  cast  iron  hollow 
plug  with  a  squared  top  and  cither  a  fiat  or  hollow  lower  end. 
.\   suitable  hinged  or  pivoted  pawl  is  provided   and   is  held  in 


Grease   Plug    Fitted   wl|h   a    Locking    Device 


place  by  a  small  coil   spring,      llie  iron   plug  is   slotted  on   the 


side  from  the  top  of  the  threads 
of  the  plug,  and  the  pawl  is  arr 
this  slot  when  it  is  in  the  lockec 
there  is  a  small  shoulder  on  the 
provided  to  allow  the  pawl  to  I) 
when  the  plug  is  being  removed 


:o  within  y^  inch  of  the  bottom 
nged  with  a  lip  which  engages 

position.  It  will  be  seen  that 
ody  back  of  the  pawl.  This  is 
:  held  in   an   unlocked   position 

Vhen  locked  there  is  no  means 


^: 


l)y  which  the  screw  can  back  out.   ilthough  it  can  be  turned  down 


without  disengaging  the  pawl  or  j. 
This  plug  has  been  patented  by 
sion  street,  Chicago,  111. 


iving  any  attention  to  this  part. 
O.  N.  Terry,  2404  West   Divi- 


Freight  Cars  in  Sweden. — Thel  freight  cars  of  Sweden  are  of 
a  type  similar  to  those  generally  uaed  in  England  and  on  the  con- 
tinent.    Swivel  trucks  for  use  on  freight  cars,  however,  are  un- 


four- wheel  cars  which  can  be 
car  movers,  are  in  use  in  that 


known  in  Sweden.  Only  the  light 
switched  in  yards  by  men  without 
country. 

Marines  as  Enginemen  and  Trainmen. — Under  instructions 
from  the  War  Department,  marin  .'s  from  the  marine  barracks. 
Camp  Elliott,  Isthmian  Canal  Zone,  Panama,  are  riding  on  the 
regular  passenger  train  locomotivies  of  the  Panama  Railroad, 
armed  with  letters  requesting  engineers  to  give  them  all  possible 
instructions  relative  to  engine  rurjning,  etc.  This  movement  is 
being  inaugurated  for  the  purpose  of  having  men  in  the  marine 
service  who  can  be  promptly  put  in  on  railways  in  an  enemy's 
territory  to  handle  motive  power  md  trains  for  the  transporta- 
tion of  troops  and  provisions. — Scirnliiic  American. 


The  Grand  Trunk  shops  at  Port  Huron,  Mich.,  were 
destroyed  by  fire  on  November  26. 

The  repair  shops  of  Street's  Western  Stable  Car  Line  in 
Chicago  were  partially  destroyed  by  fire  on  December  4,  with 
25  cars. 

It  is  announcd  in  Washington  that  beginning  January  1 
the  postoffice  department  will  abandon  the  practice  of  send- 
ing periodicals  by  freight  trains. 

L,  B.  Foley,  superintendent  of  telegraph  of  the  Delaware, 
Lackawanna  &  Western,  is  conducting  experiments  with  the 
wireless  telegraph  between  the  company's  stations  at  Scran- 
ton,  Pa.,  and  Binghamton,  N.  Y.,  and  from  these  places  to 
moving  trains.  A  severe  storm  of  sleet  recently  disabled 
the  wires  between  Scranton  and  Binghamton,  and  for  two 
hours  the  despatcher  sent  train  orders  between  these  two 
stations  by  the  wireless  telegraph. 

Eastbound  passenger  train  No.  16  of  the  Lake  Shore  & 
Michigan  Southern  was  derailed  on  the  morning  of  December 
13,  about  1  o'clock,  at  a  point  near  Wicklifife,  Ohio,  by  the 
malicious  loosening  of  the  rails.  The  fireman  was  killed 
and  a  mail  clerk  was  injured.  A.  H.  Smith,  the  newly  elected 
president  of  the  New  York  Central  Lines,  was  in  his  business 
car  at  the  rear  of  the  train.  The  company  offered  a  reward 
of  $1,000  for  the  apprehension  of  the  persons  guilty  of  loosen- 
ing the  spikes  and  splice  bars. 

On  the  night  of  November  25  a  special  train  consisting  of 
a  locomotive  and  two  cars  was  run  from  Washington,  D.  C, 
to  Jersey  City,  X.  J.,  226  miles,  in  four  hours,  the  fastest 
trip  ever  made  between  the  two  cities.  The  route  was  over 
the  Baltimore  &  Ohio,  the  Philadelphia  &  Reading  and  the 
Central  of  New  Jersey.  The  train  was  run  for  a  New  York 
newspaper,  to  carry  photographs  taken  at  the  marriage  of 
the  President's  daughter.  Enlargements  of  the  pictures 
were  made  before  leaving  Washington,  and  some  of  the  de- 
velopment work  was  done  on  the  train.  The  train  left  Wash- 
ington at  8:10  p.  m.,  and  arrived  at  Jersey  City  at  12:10  a.  m. 
The  best  previous  run  between  these  cities,  of  which  we 
find  record,  was  4  hours  11  minutes,  over  the  Pennsylvania. 

The  American  Institute  of  Consulting  Engineers,  of  which 
Alfred  Noble  is  president,  has  sent  to  President  Wilson  a 
letter  requesting  that  an  able  and  experienced  engineer  be 
appointed  to  one  of  the  vacancies  on  the  Interstate  Commerce 
Commission.  The  letter  points  out  the  special  fitness  of  an 
engineer  to  deal  with  questions  coming  before  the  commis- 
sion concerning  engineering  and  railroad  operation.  The  rail- 
road engineer's  experience  is  useful  also  in  dealing  with  the 
regulation  of  rates.  The  Institute  has  no  candidate  and  de- 
clares that  it  has  no  motive  except  to  serve  the  administration. 
The  president  is  reminded  that  an  engineer  of  the  type  under 
consideration  would  not  serve  in  a  subordinate  capacity, 
under  laymen,  while  yet  he  would  probably  make  personal 
sacrifice  for  the  honor  of  serving  on  the  commission.  The 
Institute  asks  not  only  the  appointment  of  an  engineer,  but 
of  an  engineer  with  judicial  temperament,  executive  ability, 
and  the  other  obviously  necessary  qualifications  for  such  a 
high  office. 


THE  HARRIMAN  SAFETY  MEDAL 

At  the  dinner  of  the  American  Museum  of  Safety  in  New 
York  City  on  Friday  evening  of  last  week,  the  E.  H.  Harri- 
man  medal,  provided  by  Mrs.  Harriman  as  a  memorial  to  her 


late  husband,  was  awarded  to  the  Southern  Pacific  Company. 
Professor  F.  R.  Hutton  in  the  presentation  speech  stated  that 
the  Southern  Pacific  had  had  no  train  accident  fatal  to  a 
passenger  during  the  past  five  years.  Julius  Kruttschnitt, 
chairman  of  the  board  of  directors  of  the  company,  spoke  on 
behalf  of  the  road,  and  received  a  replica  of  the  medal,  which 
is  to  be  made  of  gold. 


PRIVATE  FREIGHT  CARS 

The  Interstate  Commerce  Commission  has  completed  its 
investigation  into  ownership  of  freight  cars  in  the  United 
States,  and  now  for  the  first  time  definite  figures  have  been 
gathered  as  to  the  number  and  character  of  freight  equip- 
ment of  American  railways.  According  to  the  commission's 
figures  there  are  in  the  United  States  2,300,000  freight  cars 
owned  by  the  railroads  and  140,000  cars  owned  bj'  car  com- 
panies or  other  private  ownerships.  Private  parties  own 
more  refrigerator  cars  than  the  railroads,  the  private  car 
lines  owning  54,000  and  the  railroads  49,000.  The  investiga- 
tion developed  that  there  are  43,000  freight  cars  in  the  United 
States  built  specially  lor  the  transportation  of  automobiles. 
Early  in  January  the  commission  will  hold  a  hearing  in  Chi- 
cago in  connection  with  its  investigation  of  alleged  abuses 
in  connection  with  private  cars. 


NEW  YORK  CENTRAL  CAR  DEPARTMENT  STATISTICS 

The  year  1913  has  been  the  busiest  in  the  history  of  the  car 
department  of  the  New  York  Central  &  Hudson  River  and  in 
a  statement  which  has  been  issued  to  the  officers  and  employees 
of  the  department  thanking  them  for  their  hearty  co-operation, 
F.  W.  Brazier,  superintendent  of  rolling  stock  gives  the  follow- 
ing figures : 

Fbeight  Cars  Repaired. 

:.,'    :-!^      Light.       Medium.      Heavy.  Total. 

906,158         12,624         17,430  936,212 


•New  York   Central  cars. ^. 

•Foreign   cars    1.6971270 


14,553 


5.969         1,717,792 


Xotal    •>■••«  ••«-«^'«  sA  •-««•.« 
•Contract    shop'  .i j^iVi.w.*, 


2,603.428         27.177         23.399         2.654,004 
153  1  2,894  3,048 


Grand    total    . .' .".  . . . ". 2,603,581 


27,178         26,293 


2.657,052 


•Number   of   passenger  cars   repaired 76,886 

Passenger  cars  owned,  including  electric  cars 2,181 

Number   of   freight   cars   owned ,.. ,...,   76,850 

Number  of  repair  yards ........>,,,>■..■.,.,,>..*,».. ^.>4-.».i-  <S2 

Number   of   repair   shops.  .....,......'./....,..:,..,•.., ,...i. .;..'.. ."         16 

Number  of  men    •V.''.  .»..l-.iv,i-. 7,225 

•Amount   of  pay  roll.. ....,...*»:/.  ;.,i. .. .   $5,000,000.00 

•Total  labor  and  material,  approximately. .., ),>•..»•,». $14,000,000.00 


•Months  of  November  and  December  estimated. 


AN  APPEAL  TO  PARENTS 

This  is  the  title  of  a  "safety-first''  pamphlet  which  has  been 
issued  by  the  Ohio  River  &  Columbus,  and  it  is  being  cir- 
culated among  school  teachers  with  a  view  to  having  it  put 
into  the  hands  of  children,  with  the  hope  that  they  will  spread 
the  gospel  to  their  parents.  Charles  J.  Finger,  general  man- 
ager of  the  road,  in  a  letter  to  teachers,  asking  their  assist- 
ance, reminds  them  that  they  already  do  for  their  pupils  more 
than  the  strict  letter  of  duty  requires;  and  on  the  strength 
of  this  he  asks  them  to  assume  one  more  burden  which 
perhaps  may  be  unappreciated.  The  closing  chapter  of  the 
pamphlet  (the  whole  pamphlet  fills  only  three  pages)  is  in 
part  as  follows: 

Mothers,  Fathers,  Have  You  Ever  Warned  Your  Children? 
Have  you  ever  forbidden  them  to  be  in  the  neighborhood  of 
the  trains  and  station?    Have  you  ever  impressed  upon  them 
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the  danger  that  always  lurks  near  a  railroad?  If  not,  will 
you  please  do  so?  Sensible  people  cannot  aflford  to  neglect 
this  as  a  duty,  a  duty  as  great  as  that  of  warning  them  against 
the  misuse  of  fire  arms  or  any  other  common  danger.  Forbid 
them  to  be  around  the  tracks  or  station  or  yards,  except 
business  calls  them  there.  Forbid  them  under  any  condition 
to  walk  the  track  or  play  on  railroad  bridges.  Crossing 
signs,  bells,  signals,  warnings  mean  verj-  little  to  a  child. 
Children  do  not  realize  that  anything  can  happen  to 
them.     .     .     . 


PAYING  FOR  IDEAS 

The  Delaware,  Lackawanna  &  Western  has  announced  to 
its  officers  and  employees  that  any  suggestion,  recommenda- 
tion or  information  tending  to  improve  the  safety,  efficiency 
or  economy  of  the  company's  operations,  in  any  direction 
whatever,  when  profifered  by  an  officer  or  an  employee,  will 
be  submitted  to  a  committee  for  criticism;  and  that  any  de- 
vice, practice  or  measure  which  such  committee  may  approve 
as  useful  for  the  company  will  be  made  the  subject  of  an 
award  of  money  to  the  one  proposing  it,  the  award  to  bear 
a  fair  relation  to  the  money  value  which  the  adoption  of  the 
improvement  shall  prove  to  be  to  the  company.  Where  an 
employee  offers  a  device  which  he  desires  to  have  patented, 
the  company  will,  if  the  thing  be  patentable,  secure  letters 
patent  at  its  own  expense,  for  the  benefit  of  the  inventor, 
the  inventor  agreeing  that  the  company  may  use  the  inven- 
tion on  its  lines  free  of  royalty.  President  Truesdale,  in 
a  circular  congratulating  officers  and  employees  on  the  suc- 
cessful and  profitable  outcome  of  the  past  year's  activities, 
gives  detail  instructions  for  the  proper  procedure.  Every- 
thing offered  must  be  submitted  to  the  Registrar  of  Contracts, 
90  West  street,  New  York  City,  and  from  there  every  propo- 
sition will  be  sent  to  the  committee  without  the  name  of  the 
proposer,  this  to  provide  for  absolute  impartiality.  The 
president  will  designate  the  officer  or  committee  to  investigate 
the  merits  of  proposals.  The  sole  purpose  of  this  action  by 
the  company  is  to  arouse  and  utilize  the  interest  of  every 
one  of  the  employees  in  perfecting  the  Lackawanna  into  the  most 
highly  efficient  transportation  machine  that  it  can  possibly  be 
made 


GRASHOF  MEDAL  PRESENTED  TO  GEORGE  WESTING- 
HOUSE 

The  ceremony  of  presenting  the  Grashof  medal  to  George 
Westinghouse  took  place  at  the  annual  convention  of  the 
American  Society  of  Mechanical  Engineers  on  Wednesday 
evening,  December  3.  Unfiirtunately  Mr.  Westinghouse  was 
unable  to  be  present,  and  Dr.  Goss,  the  president  of  the 
society,  turned  the  medal  over  to  Mr.  Hartness,  the  president- 
elect, to  be  delivered  to  Mr.  Westinghouse.  The  Verein 
Deutscher  Ingenieure  was  represented  by  Gehcimrath  Rom- 
berg, G.  D.  Waetzoldt,  Rudolph  Herring.  Henry  Hess  and 
Col.  E.  D.  Meiers. 

Mr.  Westinghouse  is  the  first  American  to  receive  this 
medal.  It  was  founded  by  the  Verein  Deutscher  Ingenieure 
of  Germany  in  memory  of  Franz  Grashof  and  is  given  by 
the  Union   only  on   recommendation   of  the  council,   and   by 
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unanimous  vote  in  open  gen(  ral  meeting,  to  men  who  have 
rendered  pre-eminent  servic<  in  the  field  of  engineering, 
either  in  research  or  in  prac  ical  activity.  It  is  the  highest 
honor  in  the  gift  of  the  engmeering  profession  of  Germany. 
The  actual   award   of   the   meial   to    Mr.   Westinghouse   was 


made    at    the     fifty-fourth    ar 


Deutscher     Ingenieure    in     Lei]  izig,     Germany,    June    23,     1913, 


officers  and  members  of  the  / 

Engineers   being   present.      In 

Oskar  von   Miller,  president  of 

"The    distinction    conferred 


nual     meeting    of    the     Verein 


merican  Society  of  Mechanical 
making   the   presentation   Dr. 
the  L'nion,  said : 
by    the    largest    scientific    and 


technical  society  in  the  world  is  not  a  thing  that  is  given  away 


on  a  festive  occasion,  nor  one 


:o  serve  as  a  mark  of  attention 


and  courtesy;  it  can  be  won  c  nly  by  actual  services  for  the 


good  of  humanity.     Engineers 
Westinghouse,  whose  name  is 


vill  have  no  doubt  that  George 
so  well  known  throughout  the 


world,  does  deserve  this  distin:tion." 


MEETINGS    AND 


meeting  of  the  Executive  Comm 


CONVENTIONS 


Iittcniatioiial  Railway   Genera'  Foremen's  Association. — At   a 


ttee.  held  in  Chicago,  December 


9,  1913,  it  was  decided  to  hold  t  le  1914  convention  July  14-17  at 
the  Hotel  Sherman,  Chicago.  .  ^  campaign  has  been  started  to 
build  up  the  membership  and  strengthen  the  association.  The 
following  papers  have  been  selected  for  the  1914  convention  pro- 
gram:  Engine  House  Efficiency,!  by  W.  Smith,  Chicago  &  North 
Western;  Cylinders,  Pistons,  Crdssheads,  Guides  and  Valves,  by 
J.  T.  Mullin,  Lake  Erie  &  Western;  The  Practice  and  Methods 
of  Maintenance  and  Repairs  to  tie  Air  Brake  and  Its  Appurten- 
ances, by  C.  M.  Newman,  Atlantic  Coast  Line;  Autogenous 
Welding,  by  C.  L.  Dickert,  Centrj  1  of  Georgia ;  Subsidiary  Paper 
No.  1,  The  Taylor  System,  by  \ .  W.  Scott,  Delaware,  Lack- 
awanna &  Western ;  Subsidiary  i'aper  No.  2,  Railroading  at  a 
High  Altitude,  by  J.  W.  Scott,  S(  uthern  Railways  of  Peru. 


The   following  list   gives   names    of  s  xrctarics,    dates   of   next   or   regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 


.\iR   Brake  Association. — F.   M.   NelHs 


American    Railway    Master    Mechani  rs'    Assoc. — J.    W.    Taylor,    Karpen 
building,  Chicago.     Convention,  J  ine  1517,  1914,  Atlantic  City,  X.  J. 

American   Railway  Tool  Foremen's  Association. — A.  R.  Davis,  Central  of 
Georgia,    Macon,   Ga. 

American  Society  for  Testing  Mater  als. — Prof.   E.   Marburg,  University 
of  Pennsylvania,   Philadelphia,   Pa , 

American    Society    of    Mechanical    E:  gineers.— Calvin    W.    Rice,    29    W. 
Thirty-ninth   St.,   New   York. 

Car  Foremen's  Association  of  Chicag(  . — .\aron   Kline,  841   North  Fiftieth 

Court,  Chicago;   2d  Monday  in  mjnth,  Chicago. 
Chief    Interchange   Car    Inspectors'    >  nd   Car    Foremen's    .Association. — 

S.  Skidmore,  946  Richmond  street     Cincinnati,  Ohio. 
International    Railway    Fiel    .Associa-Jion. — C.    G.    Hall,    922    McCormick 

building,  Chicago.     Convention,  My  18-22,  1914,  Chicago. 


53  State  St.,  Boston,  Mass. 


International   Railway    General   Forei 
829    W.    Broadway.    Winona,    Mii^i 
Hotel  Sherman,   dhicago. 

International  Railroad  Master  Blacks  hitiis'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio.     Convention,  /  ugust  18-20,  1914,  Milwaukee,  Wis. 

Master   Boiler    Makers'    Association. —  Flarrv    I).    N'ought,   95    Liberty    St 
New  York.     Convention,   May  25-^8,   1914,   Philadelphia,   Pa. 

Master  Car   Builders'   Association. — J. 
cago.     Convention,  June   10-12,    191 

Master  Car  and  Locomotive  Painters'  j  ssoc.  of  U.  S.  and  Canada. — A.  P. 
Dane,  B.  &  M.,   Reading,  Mass. 

Railway    Storekeepers'   Association. — 1 
Ohio. 

Traveling  Engineers'  .Association. —  W. 
East    Buffalo,    N.    Y. 


RAILROAD    CLUB    MEETINGS 


ien's    .Association. — William    Hall, 
1.      Convention,    July    14-17,     1914, 


W.    Taylor,    Karpen    building,   Chi- 
4,   .Atlantic  City,   N.   J. 


P.    Murphy,    Box    C,   Collinwood, 
O.   Thompson,  X.   Y.  C.  &  H.   R., 


Club. 


Next 

Meeting. 


Title  of  Paper. 


Author. 


Secretary. 


Address. 


Canadian     Tan.   13     C.ist  Iron  Wheel  Records IT.    H.    Vaughan Jas.  Powell    ... 

Central     Jan.     9     Electro-Pneumatic    Brake     Walter    V.    Turner...  H.   D.   Vought.  , 

New     England "Jan.   13     Training  of  Railroad  Men G.    M.    Basford Wm.    E.    Cade....    683    A 

New  York  Jan.   16    Rigid  vs.    Flexible   Locomotive  Boilers W.    J.    Harkoni IL  D.  Vought....   95   Li 

Pittsburgh    Jan.   23     Thermit   and    Its  Qualifications W.    R.    Hulbert J.    B.   Anderson...   207    F  

Richmond F.    O.    Robinson .  .    C.  &  (|.   Ry.,  Richmond.  V 

St.   Louis   Jan.     9  ,The   Panama   CaMl W.   B.    Doodridge. . . , 


.    Room \  13,    Windsor   Hotel,    Montreal. 
.   95    Liberty   St.,   New   York. 
6S3_.Ai!antic   -Ave.,   Boston,   Mass. 
terty    St.,    New    York. 
P(nna.   Station,    Pittsburgh,   Pa. 


B.  W.  Frauenthal.  Union 


Station,  St.   Louis,  Mo. 


1 


January,  1914. 
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Personals 


It  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railways  of  this  country,  and  "we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about. 

GENERAL 

R.  CoLLETT,  superintendent  fuel  service  of  the  St.  Louis  &  San 
i"rancisc<),  has  had  his  title  changed  to  superintendent  loco- 
motive performance. 

P.  O.  Wood  has  been  appointed  assistant  superintendent  loco- 
motive performancfi-ef-the  St.  Louis  &  San  Francisco,  with  head- 
quarters at  Springfield,  Mo. 

W.  F.  Drysdale.,  mechanical  engineer  of  the  Northern  Rail- 
way of  Costa  Rica  at  Limon,  Costa  Rica,  has  resigned  to  engage 
in  other  business. 

J.  V.  B.  DuER,  foreman  of  motormen  of  the  Manhattan  divi- 
sion of  the  Pennsylvania  Railroad  at  New  York,  has  been  ap- 
pointed assistant  engineer,  with  headquarters  at  Altoona,  Pa., 
succeeding  B.  F.  Wood,  resigned. 

J.  M.  Henry,  master  mechanic  of  the  West  Philadelphia  shops, 
of  the  Pennsylvania  Railrt)ad.  has  I)een  appointed  superintendent 
of  motive  power  at  Pittsburgh,  succeeding  J.  M.  James,  resigned. 

J.  W.  Sasser,  master  mechanic  of  the  Seaboard  Air  Line  at 
Jacksonville,  Fla..  has  been  appointed  superintendent  of  motive 
power  of  the  Norfolk  Southern,  with  headquarters  at  Nor- 
folk, Va. 

G.  Ci.i.\Tt>x  Gardner.  Jr.,  general  foreman  of  motive  power 
on  the  Manhattan  division  of  the  Pennsylvania  Railroad  at  New 
York,    has   been    appointed   assistant   engineer   of   motive   power 

on  the  Northern  divi- 
sion, with  headquarters 
at  Buffalo.  He  began 
railway  work  on  Feb- 
ruary 2,  1893,  on  the 
Middle  division  of  the 
Norfolk  &  Western  as 
inspector  at  the  Roanoke, 
(Va.)  machine  shop.  In 
May.  1894.  he  went  to 
the  Philadelphia  &  Erie 
division  of  the  Pennsyl- 
vania Railroad  as  an  ap- 
prentice at  the  Renovo, 
(Pa.)  machine  shop  and 
subsequently  was  an  ap- 
prentice at  the  Altoona 
shops.  After  completing 
his  apprenticeship  he  was 
made  material  inspector 
and  later  was  assigned 
to  special  work.  On 
March  25,  1899.  he  was 
promoted  to  motive  power  inspector  at  the  West  Philadelphia 
shops,  and  about  two  years  later  was  transferred  to  Jersey  City. 
N.  J.,  as  motive  power  inspector  in  the  office  of  the  superin- 
tendent of  motive  power.  In  December,  1902,  he  was  made  as- 
sistant road  foreman  of  engines  on  the  New  York  division,  with 
headquarters  at  Jersey  City,  and  in  .April.  1905,  was  made  as- 
sistant master  mechanic  at  Trenton,  becoming  genera!  foreman 
on  the  Belvidere  division,  now  a  part  of  the  Trenton  division, 
in  December,  1906.  In  February,  1909,  he  was  made  general 
foreman  of  motive  power  on  the  Hudson  division,  and  three 
years  later  became  general  foreman  of  motive  power  on  the 
Manhattan  division,  in  charge  of  enginemen,  firemen,  and  shops. 


G.    C.   Gardner,  Jr. 


William    Garstang 


with  headquarters  at  New  York  City,  which  position  he  held  at 
the  time  of  his  recent  appointment  as  assistant  engineer  of  mo- 
tive power  on  the  Northern  division  of  the  same  road,  as  above 
noted.  "':-■  .  r 

WiLLi.^M  Garstang,  general  master  car  builder  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  and  the  Peoria  &  Eastern, 
retired  from  railroad  service  at  the  end  of  the  past  year,  after 

an  active  career  of  50 
years  in  the  mechanical 
department.  Until  Feb- 
ruary, 1913,  Mr.  Gar- 
stang was  superintendent 
of  motive  power  of 
the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis,  the 
Peoria  &  Eastern,  and 
the  Cincinnati  Northern, 
and  had  held  the  title  of 
superintendent  of  motive 
power  for  25  years,  20 
years  with  the  Big  I'our 
and  for  5  years,  from 
1888  to  1893,  with  the 
Chesapeake  &  Ohio.  In 
February,  1913,  he  was 
relieved  of  a  portion  of 
his  duties,  and  has  since 
served  mainly  in  an  ad- 
visory capacity  with  the 
title  of  general  master 
car  builder.  His  former  duties  will  continue  to  be  performed 
by  S.  K.  Dickerson.  superintendent  of  motive  power,  and  I.  S. 
Downing,  master  car  Imilder.  Mr.  Garstang  was  born  February 
28,  1851.  in  England,  and  was  educated  in  the  public  schools. 
In  1862  he  carried  water  for  the  contractors  on  the  laying  of 
track  from  Fort  Erie  to  Niagara  on  the  Canadian  shore  of  the 
Niagara  river,  and  in  December,  1863.  entered  railway  service 
as  a  machinist  apprentice  on  the  Cleveland  &  Erie,  now  part  of 
the  Lake  Shore  &  Michigan  Southern,  at  Cleveland,  Ohio,  where 
he  remained  six  years.  During  this  period  he  went  to  night 
school  and  studied  mathematics  and  mechanical  drawing.  He 
was  then  for  11  years  machinist  and  general  foreman  of  the 
Atlantic  &  Great  Western  and  the  New  York,  Pennsylvania  & 
Ohio;  for  three  years  general  foreman  of  the  Cleveland  &  Pitts- 
burgh division  of  the  Pennsylvania;  for  five  years  master  me- 
chanic of  the  .Cleveland,  Columbus,  Cincinnati  &  Indianapolis, 
now  the  Cleveland.  Cincinnati.  Chicago  &  St.  Louis,  and  in  1888 
he  was  appointed  superintendent  of  motive  power  of  the  Ches- 
ai)eake  &  Ohio.  On  April  1,  1893,  he  w-as  appointed  super- 
intendent of  motive  power  of  the  Cleveland,  Cincinnati.  Chi- 
cago &  St.  Louis,  which  position  he  held  until  February  10, 
1913.  He  has  thus  been  connected  for  approximately  30  years 
with  \'anderbilt  roads,  and  during  that  time  he  has  been  closely 
identified  with  the  wonderful  progress  that  has  been  made  in 
railroading.  During  his  first  service  on  the  Cleveland  &  Erie 
the  link  and  pin  coupler  was  used  on  passenger  cars  as  well  as 
freight  cars ;  passenger  cars  were  heated  by  wood  stoves  and 
lighted  by  sperm  candles,  and  portable  platforms  were  used 
between  cars  during  stops  to  keep  people  from  falling  through; 
the  locomotives  burned  wood,  w-eighed  only  about  70,000  lb., 
and  were  equipped  with  valve  gears  having  the  hook  motion 
and  the  independent  cut  off,  and  wooden  brake  beams,  brake 
heads  and  brake  shoes  were  used,  over  the  route  that  is  now 
traversed  by  the  Twentieth  Century  Limited.  Mr.  Garstang 
has  been  connected  with  the  Master  Car  Builders'  Association 
and  Master  Mechanics'  Association  for  about  35  years,  and  was 
president  of  the  Master  Mechanics'  Association  in  1894  and 
1895.     He  has  served  on  the  committees  that  adopted  the  M.  C. 
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the  danger  tliat  always  lurks  lu-ar  a  railroad:  If  ii<>t,  will 
you  pkasc  do  so?  Scii>iljlt'  pcoijlc  cannot  aftord  to  ncgKct 
this  as  a  duty,  a  duty  a?  j^roat  as  that  ut  warnin.tr  tht-ni  ajjainst 
the  misuse  of  lire  arms  or  any  otlur  comnion  d,injL;rr.  I'orbid 
thcni  to  bo  around  the  tracks  or  station  or  yards,  txcept 
business  calls  tluni  there.  Forbid  them  under  any  condition 
to  walk  the  track  or  play  on  railroad  bridges.  tVossing 
signs,  bell.s,  siiinals.  warnings  mean  \ery  little  to  a  child. 
Children  (Jo  ,not  ;rcali/.e  that  anyiliinj;  caii  happen  to 
them.     .     •. ". 

PAYING  FOR  IDE.4S 

The  Dotayvate,^  l.ackaAvanha  &  Western  1ki>  nnnonnced  lo 
itS'  officers  and  employees  that  atjy  su.tr,Lre>lion.  recounnenda- 
tioit,  or  information  teinling  to  improve  the  safety,  elVioiency 
f»f  economy  <»t  the  company'.-  operation-,  in  any  directitiu 
whatever,  when  proffered  by  an  officer  i>r  an  eini>loyee.  will 
be  stjbfiiJtteU,  to  a>commit-tee  ^<»r  .criticisni;  and  that  any  ik 
vke,  practice  or  mea>ttr'e' which  -nch  contniittee  tnay  approve 
as  useful  tor  the  com f>any  will  l)e  made  the  -ubject  of  an 
awar(l  of  money  to.  the  one  pp<[>it.-in.i.i  it,  the  awar<l  to  bear 
a  fair  relation"  to.  the  money  vfihie  .which  the  adoption  of  ttu- 
improvement  shall  prow  t«v  bv  to  the  company.  Where  an 
empb>yeO  offers  a  device  w'liich  he  liesites  to  have  patented, 
the  voinpaiiy  will,  if  the  thin;;  be  ]»atentable.  secure  letter- 
patent  at  Hs-.-^'n  expiMis'e.  for  thevbehetit  of  the  inxentor. 
the  inxfntor  agWeinjj:  thiit;  the  xoniiKiuy  inay.  n-e  the  inven 
tion  on  it-  lilies  free  of  royally.  I'risiilcnt  'rruesd;ile.  in 
a  circular  consralulatin.tr  officer-  ami  employee-  on  the  -uc- 
cessiul  in><l  prohtablo  ■outci«.>hie  of-  ,tl».c  past  y^^ir'.s  aclivitie-. 
giveS^y detail  itVstrHttion,s  for  the  j, roper  procedure.  Kvery- 
thin:,/  offered  must  be  submitted  to  the  Rei.n-tr.'ir  of  ("ontract-. 
91)  We-t  -trect.  Xevv  York  City,  and  ftroni  there  every  proj)o- 
sition  will  be  seiit  to  thecommiltee  witliout  the  nwrtc  of  the 
proposer,  this  to  Jifovifle  Tbr.  ;absolute  impartiality.  i'lie 
president  will  de-iunate  the  officer  or  comnrittee  to  inve-tip.it. 
the  merits  of  prp^)0>als>  T.lic  sole  purpose  of  this. action  1)_\ 
till  rompany-  .is,'tn.iai*oiist-  and  utilize  the  intervst.OJ"  every 
one.  of  the  citiployees'  in.  perfecting  the  J-acka\vatuia  imt>  the  m<  ist 
hiphly  ctficient  i  ran  sport  at  t«»n  nuichine  4juit  ij.'can  pos-iI>ly  be 
,,...  'i!    ■    ■  ■  '  ■    ■ 


GR  \SIK)I    MEDAI.   I'RRSENTRD  TO  GFOR(JF  W  HSTINt- 

MOISK 

'I  he  Lerem«>i.ij^.oflpn^l*t'ntiiig  U^  medal  to  Geor.y< 

VVc'Stircgb.oi^"<«  .-tVK'lc^  pititcer  a^t  the  -anniial  coin  enii*>ii.  of  the 
.American  Society  of  Arecha.iiical  Kn^Hneers  r>n  W'ediie-day 
t  \eninLr.  DeceinWi"  ".^.  riiforiunalely  Mr.  W  estiniihouse  was 
t^i.ib^e  to  .be  prtst-nt.  and  Dr.  (jo--,  the  pre-idi  i,t  of  the 
Acioly,  turiied  tlie  ineifal  over  to  ^li".  ifartness,  the  i-ri  -i<I<  lu- 
elect,  tp;i  |iC' '•■iieUv.er.  M  !••  Mr.  \\\ -tiiliihoOse.  Tlie  \\  rein 
l^eirtVcUer  liig'enieure  wa-  represented  by  Geheimr.ith  Koni- 
berw,.  G.  'Dv  WaetZ'-'blt.    Rii.!..l|.Ii    ll.rrn)-     llitirv    lli--    an. I 

Mr.  W<'.stingHouse  i-  the  iir-t.  .Xnk'ricatf  to  .tecei,\^.  this 
medal..  IJt.Avas  founded  by  theV'erein  Deut-dier  Tn.tretiieure 
of  Germ'an\:  in  memory  ni  FranK  Gr.-lshof  and  is  given  by 
tl\f    Tiiion    iinly   on   recomnicnd'alion    of  the   cr>uncil.   and    by 


unaniniou.-  vote   in  open   gent 


either    in    research    or    in    prac 
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al   meelini.;.   to   men  whO  have 


rendered    pre-eminent     ser\ic«     in    the    lield    of    en,L.ineering, 


ical    activity.      It    is    the    highest 


honor    in    the    gift    of    the    engi  leeriny    iimfession    of    Germany. 


The  actual  award  of  the  me 
made  at  the  lifty-fourth  at 
Deutscher     liiLceiiieure     in     Lei] 


Jal  to  Mr.  Wcstinghouse  was 
nual  meeting  of  the  V'erein 
/ig.     (iermany,    June    23,     1913, 


officers  and  members  of  the  .\inerican  Society  (U'  Mechanical 
Engineers    being    present.      In    making    the    presentation    Dr. 


( )skar   Mill    Miller,   president   <>i 
"Tile    di-tinction    conferred 
teclinic.il  society  in  the  world  i 
on  a  festive  occa>ion.  nor  one 


and  courtesy;  it  can  be  won  <  nly  by  actual  service-  for  the 


good  of  humanity.  Engineers 
W'e-tinghouse,  wlio-e  name  is 
World,  does  deserve  this distin 


the    Cnion.   said : 
by    the    largest    scicntilic    and 
11' It  ;i  thing  that  i-  given  away 
o  serve  as  a  mark  of  attention 


ill  have  no  doubt  that  George 
-t>  well  kiKivvn  tlir. lULjli.iut  the 
■tion." 


MEHTINtiS     AND     CONVENTIONS 

I iUcnuiiuuitd  h\ii!zi\iy  (/V'un/J  J  iTrmrn's  .■Iss-'cintifii. — At  a 
meeting  of  the  E.Nccutive  Committee,  held  in  Chicago.  December 
V.  101,1,  it  was  decided  to  hold  tie  l'^14  convention  July  14-17  at 
the  Hotel  .Sherman.  Chicago.  .A  campaign  has.  been  started  to 
biiibl  up  the  metnbershiii  and  s|rengtlien  the  ass. iciation.  The 
foll.ivving  papers  have  been  seleci-d  for  the  1914  convention  pro- 
gram: I'.ngine  House  Efficiency. Ilty  W.  Smith,  Chicago  v^'  Xorth 
We-tirn;  ("vliinlers.  I'istons.  Cr.tshea«ls.  Guides  and  Valves,  by 
.1.  T.  Mnllin.  Lake  Erie  &  Wesli  rn ;  The  Practice  and  Methods 
of  Maintenance  and  Repairs  to  ll  l>  .\ir  fSrake  and  Its  .Appurten- 


ances, by  (.'.  M.  Xevvinan.  .\tl: 
Welding,  by  C.  ]..  Dickert,  Centn 
Xo.  1.  The  Taylor  System,  by  \ 
awaiina  *K  Western :  .'^lll 
Hi-.'ii    \Ititnd.-.  bv   I.  W. 


ntic    Coast    Line;    Autogcnc)us 

iii  Georgia ;  Subsifliary  I'aper 

V.   W  .   Sc<^t,   Delaware,   Lack- 

at   a 


isidiary   rai)er   Xo.  2,   Railroading 
."^C'ltt.  Jsi  uthern  Railwav-  of  Peru. 


ri\-laiirs.  dnti-sofnextor  regular 
'  iini'cil   ii-<ioi-iali<'ns. 

53  Slate   St..   Bi.sti.n.   Mass. 

s'  Asjoc.— J.  W,  T.nvlorv  Karpen 
me  1>17,  1*14,  .Vtrnmic  iiiy.  X.  J. 

oriATK'SV- A.  R.  I);ivis,  Cvntral  of 
vi.sr.-i-Pr-.r.  F  Marfrurg,  U«,|vi^*ity 
c.  1 N I  I  1.  ^      t  .-, i vitt •  -.V^';-  .fticc,  'jft.'Mif;" 


llitv>ii[i(  Jist'jgh'e^iiawcs   <■[  s 

"'i'     ..'..-:''.  <i'"'-  ("IdftS  of  meeting  <f   >iu\ 

.\lK  .IJ.RAKr,    .XsSftf^ATIO.V.  -  Fi    M.    Xcllis 

.■\MEiite.\'N    Raii-v^t AY,  Master    Mecuaxi 

.  .IniiTilin.a,  Cliicffso.     ("otivititioi'i,  .1 

.N.MKKir.v'V  R.Mf. WAV  Tool.  Fohkmf.x's  .\ 
(uorjjia,    M.TCoii,   Ga. 

.A.Mim.  \\   S'TiF.iv   r.iR   Tkstint.  'Mateh 
!    Pcnnsylviuiin,    IMiiLnilcliiir);',    P 

A\ii.iw..\v    Society   of   Meciianm  vi     1! 
■niiTlyiiinth    St.,   New    York. 

r.\K   I"oRF.MK.\'s..;\«soriATi.i\  AF  (■i]iCA(;il--.\ar.Mi    KUiu^^'Mf  Xorth   F^^ 
Coiirt.  Cfiicapi;   2(1  Moiidiiy  in   diIiiI]).   tlhic.i!.'"'". 

ii,iJt;K   In^tercuance   Car    L\si-Kri<.R-*   .vId  ,<"ar  *V'"I<emf.v's   Association. — 

■-,       "Si   .'^l<i<lnji>rf,  '»46  RioliiiMD.l  sti<  I'tl  t.'iucii)iiati,<.Mii<.>. " 

In  iEKVAir"N-M-  k-viivvvv  Fi n.  .VsS.'i  4\ilo>-.-'r^('.-  t;.  H.tl).  '}ii  McCormick 
ImiWinp,  (  hii-.iKii.     foriveivtioti.  >F|>'  IH-:?.';  P»I4,  t  1u«kh. 

l.NTEK.VATIOX.XL     Rvn.VVAV     fiENKKAL    FdKKB  KX  V    As<H>.i  ATJo.v.- -Wjlliam     Hall, 

'  ■  SJ'i    \V.     1!r.>:iilu-;iy.    VViiKHi;.,     .Miilu.      t '.  ii\.  i,i;,,ii.     luN      M  IT,     I'.»l4.' 

Iliitfl    .Shi  riuau.  ^"liican<>.  I  ,  .  •  .  -•  •■ 

I\itK.\Arii\.\i.  Rah  RA.vfr  JilAstER  I!i.ai  kIm  i . ,.  -  .\.-.- ■.  , ,  i  ^.\  \.  f-.  VVrtoij- 
Korth,  Lima,  OIiKi.     Coiixinfiou,  -lisgu.st  1.'<_'0,  1-914,  .Nfilwaiikcc,  Wis. 

.NIastFr  Don  f.r  Makers'.  .Kssociatixx.— ll.irrv  T).  W.u.nlit.  «5  ! -iljcTty  Sti, 
Now   Y<.rk,     Cptivci.ttnn.    .M.iy  25-t>*,    t'.'14,   J'Iiila<hlvlii.t,   P.n. 

Ma.<ter   Car    lirii.lrfiKs'   .\s.sof  iATVf«.<c.— l.\W.    Taylm.   K.-«n><ii   l>uil<ling,   Clii- 


c.TKil.     Cimvitili.in.   .Te.iip   Hl-I_\.l'i 
-Ma.sTeh  C.vr  a.\d  I.<'('iMfirtvK  Painifrs' 
Dane,  U.  &   M-,   K«a.Iin.i:,   -Mas?. 

Rai  I.VV  A  V     StOREK»;F.VK1<8'     ASS'KI  ATI'   V.       I 
(  Hiio. 

TMAVtMNt;,  F.NT.I.VEKk>'    .X-i-Oi  t\TJ«iN.— U  . 

i:,-,-t  r..iiT:.i...  n:  y 


I.     \tlaotir    i'ily.    .\.     |. 

-        .11'  U..  S.  Aso  Canaba.— ^A,  Pi 

1'.   .Miiri>liy,   n«)x   r,  CoUjnvvood, 

<  >.    1  homf>.*oii.   \.   \ .  C.  &  II.    R., 


RAILROAD    CLUB    MEKTINCJS 


Club. 


Cana<Iian     ......... 

Cent  ral  .  ,.i>.  ••.'•J  • 
N.  v\  ('.liKlaiic!'-. . . , 
New  York  .  ..'...^r.. 
Pitt«.bt!rKh  ....'..,».• 
Richnumd  .  >.  J.»-, 
St.  Louis    ....... 


N.xt 


Till-   ..f-I'aj.. 


.,1.111.   13  ,  i  .^-t    Ir-'i:   W  iu\l    k.  1-..1 .!-  

"Tan. '   9.-.  KU'C*r..PTii'Mui.'itic     llij'ki  .  .  .  . 

■t.nil.    '  "      '      ■lUnu  'f   R.iitriia.l  .Nb  ii 

Tan.  !   V-.    FlcNil.ile    l.ia''iiiU"tiyi>-  IJoilrr-.,.. 

-Jan.  ^:-     j  .  ■  rimt   •   ■  '    '•     Oualitkatioji*,, ...........  *.. 


1 1  ti . 


ri. 


». , 


.t 


.Author. 


Secretary. 


II.     M.     \aUKhcill I.is.    P..vy.-Il    

Waller   V.    Turner...  11.   D.   X'ousht,.., 

Ii.    .M.    i:.i-f..riL...,,  Win.    v..   C.i.li' 

W.     1.     Il.irl<..m...,'.?i.U.    1).   VouRht 

W.    R.    Ibilhtrt.,.!..  J;    T^.    Anrlerson.., 

I'.    • ).    R<il)iii'-rin  .  , 

U.    i:.    1 l:-;.!.... P..   W.   Fran.iithni 


Address. 


Kooni  13.    WhuNor    Hotel,    Montreal! 

95    Lfterty   St.,   New   York. 

1)."^,^   .wlaniii'   .\vi ..    r.i>«tr>ii.   Ma'-s. 

95    I-ilcrty    St.,    New    York. 

-07    Pli'n.i.    .*^tati<>n.    Piftslinrftli,    Pa. 

('.   X-   <  >.    Ry..   Richmond.   Va. 

t'nion   Station,  St.   Louis,  Mo, 


Jai^l.a^v,  1914. 
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Personals 


h  is  bur  desire  to  mhlie  these  colitmnscdt'cr^^a^ 

p.issihle  ail  the  cltaui^es  that  take  place  in  the  mechanifal  de- 
liutments  of  the  railix'ays  of  this  country,  and  zee  shall  greatly 
iipfreeiate  any  assistance  that  our  readers  may  giie  us  in  helping 
!,•  briii^  this  about. 

'  "  ,.  ,^:..  ..  GENERAL     .  :■■  ■-.:.^. •,..;■ 

\\.  Ci'i.i  KTT,  VuiK-riiuoiKknt  fuel  service  of  the  St.  Loitls  &  San 
I  iMiK-isco.  lias  liad  his  title  changed  to  sui)erinteii«lent  Ivco" 
vftivc  i>erfnrinauce.  /:;vv;,  .;.,.■ 

I'.  (  ).   WiKiLi  has  been  appointc<J  assi.siaiit  swpt'riittaT(Vi:tit iJoco-^  •- 
ni' live  iieifonnaiicc  of  tiic  St.  Louis  &  San  Eraticisco, with  head- 

.:;i:iners   at    Spriiiiilield,   AIxJ.  /;.;.,■  ;/v-:^^;  ;;;.j^,,-;^i.v- ^;.'- 

W  .  r.  I  )in  .-hai.i:.,  meehanica!  engiiicer  of  tlie  XGrtliern  l<;Vil- 
\\.i\  of  Costa  Kica  at  Limon,.  L"u^la  H'^a*;ti^s  rt'sigTi«;<l  ;to  cnjjfayc 
in  other  Imsiness.    ;  "'  •  ''  ;'/''■    • :  '  V ;!  ?:' ;.  ry:-y':-'-i  ':,  "■■  ■:'^'r.^<)/" 

J,  \'.   !'•.   DiKK,  foiiniaii  of  niotc'rnK'irof  the  Manbattaii  itiyi 
•abiuof  the  rVnns\ Ivaniu  I\ailr«:>acl  at  Xe\V  York,  has  l>e.eil  ap- 
Iiiiintcd  assistant    enjiineer.    w ith    headtiiiartcrs  at     Vltooua,   Pa,. 
^iK'Ccc<^in^  ii.   F.  VVuod/rcsigncU.  ^^^^^    ,•       ,  •    .:^ 

J.  M.  IIknkv.  master  meohanie  of  the:  \VeSt  IMtihuKlphia  sliops. 
■  f  tile  IVnnsyivania  l\ailroa<L  lias  heen  appuiniid  >iiperinten<len* 
'  ;'  iiioiiv  f  power  at  T'ittshur,iihv  sticoeediiig  J.  M.  janic;!,  resigned. 

j.;cAy.  Saswf.ii.  "liiftstcr  itivchanic  o{  'the  Seaboard  Air  Line  at 
J.'ick>i>nvHle.  I  la.,  lias  lieen  appointed  superintendent  df  .mc/tive 
pi.wer  (if  the  Xoriolk  Soiuhern.  with  heaclquartcrs  ait  Nof^ 
f-'lk^  \'a:  ....--:..•■•    ■  V;i'  .>;^  ' 

<i.  Xjintiix  (i.\Rjt.\KR.  Jr..  ireneral  forenuut  ot  motive  power 
•-.n  theManhattan  division  of  the  Pennsylvania  Ratlrt»ad  at  New 
\  orl<.   lias    iicvn    api>oifited    assistant    iiinincer   yf    motive   power 

irtti  "liic  N orthern  di vi- 
-•^km,  WTtli  head<iuarters 
at  l:^uffakv  ilc  liegan 
railway  \Vt>rk  <rti  l-di- 
ruafy  2.  189^;  x^n  the 
.Mitblle  divisi<m  of  the 
Xorfolk  <S:  WeisteTn  as 
jnsjH'cfyir  at  tht>  Ivoanoky, 
tV'a.^  fliitdiinc^sfin]\:;Jjtiv 
May; ;  l!*'*'^.  he'  wvitt  to 
llie  I'hiladelivlna  &  Eric 
diyi.siojtt  of  the  reiUisA,!- 
vania  ?Kaiiroa*l  as  an  ap.^ 
jirenttc^  at  tile  /iRciiow. 
j  I'a.l  iiiaehino  ahoii  ami 
sUTVseuuently  was  an  ap- 
preut ice  ,  a*^  thj*  Ahi «yia 
sli<«ps.  After  eotniilelin.i? 
Iii^  apprenticeship  he  was 
niadi-  material  inspector 
and  later  was  assii(ne<i 
to.  special  Ayofk.  On 
March  25.  1S«>0,  he  was 
l-iiiinotid  to  motive  jioucr  inspector  at  the  West  I'hiladelphia 
sliops.  an«l  about  two  yiat:s  later  w.is  tr.Vnsferrtd  to  Jersey  City. 
\  J..  a>  motive  power  ins](ec|.ir  in  the  ofrtcti  >£vthfe.  »uiH.-rin- 
tt-iident  of  m«>tiyc  p«>\v^.  In  Oeceniber,  1W2.  he  was  niadv  as- 
si-taiit  road  foreman  ot"  eniiines  on  the  XewA'ork  division,  with 
lKa<l(|narters  at  Jersey  City,  and  in  April,  VH)?,  was  made  as 
-iMant  master  mechanic  at  Trenton.  hwortlinf^^gcHeral  fortitn.in 
■11  the  r.elvidere  divisi<>ii:  n^w  a  patt  of  the  Trentrin  division, 
ill  Deccmlicr.  I'XYi.  In  I\bruary,  IW.  he  was  ni.ade  sieneral 
foreman  of  nurtiw  jiower  on  the  Hudson  divisioij..  and  tliree 
years  hit er  1  lecaine  ii^neral  i orcriiaii  of  ihotive  pj  tvi^r.": W  the 
Manhattan  division,  in  charge , of  cnMinetnen.firnne^^^ 


William    Garstang 


with  hea<U|uarters\at  Xew  York  Cil\,  wiiich  p<'siii<.n  he  luld  at 
the  iJnie  of  his  recent  appointment  a*  assistant  cntjiaeer  of  mo- 
'  tiye  ptjw'er  <  iB  the  X<>rthern  division  of  the  same  road,  as  above 
noted. ■-,;;■■"/;  ■■  '■:':  ;.^^^-'--v'e;. '  ^; '  ■■;  ;.-f  < ,'; 

W^ltrAM  G.vkisT.\.\G,  y,cneral  ma.stcr  car  iiuHder  of  the  Qe^-e- 
land,  Cincinnati,  Chicag«):&  St.  Lfiuis  and  the  Peoria  &  Eastern, 
retired  froiri  failroad  service  at  -tlie«h«^pf  tlie  past  year,  .titer 

,,■..;:      '  '    an    active   career  ^vl    50 
>ears  in  the  uKlhanical 
department.     Intil  Febr; 
riiary.     1913,     Mr.    Gar- 
slang  was  sui>erinieiKtent 
of     motive     power     of 
the  Cleveland,  Cincinnati. 
Chicago  &  St.  Louis,  the 
rcoria    &    Eastern,    and 
the  Cincinnati   Xorthem, 
and  had  held  the  title  of 
sliperintendent  of  motive 
power   for  25  years.   20 
years  with  the  Big  I'our 
and    for    5    years,    from 
]>{S.s    to    IS';^.    with    the 
tihcsapeake  &  Ohio.     In 
lehruary.    1913,    he   was 
relieve<l  of  a  portion  of 
hi.s  duties,  aiid  has  since 
secv<'d  mainly  in  an  ad- 
visory capacity  with  the 
title    of    general    mastvr 
.car  Imihieir.  -His   iVvriner  duties  \vili.43ontiiuie  to  l>e  perfornud 
,  hy  S   'Jv.'  l/l»ickerst>iv.^^s^^^  jiower;-  and  L  S. 

l)o\vuin.u.  hi,-ister  car  bjniliU-r.  Mr.  Garstang Avas  lw>m  Febraary 
2S,  ISiil.  in  luiyland.  and  w.'tseducate<1  i'h  the  public  sch«.»ols. 
In  IbSfi^  he  e?i»rried  w.iter  for  the  contr.'iOlors  on  tiK*  Laying  of 
track  fr>>nil*'6rt:Erie  to  Xiagara:  on  tile  Canadian  slioi"e  of  the 
Xiuir.ara  ri vet"»  and  in  I  K-cemlier,'  1863.  vn'tei'ed  railway  service 
as  a  machinist  apprentice  "'H  the  t"levelah<V  &  Eri(\  now  part  of 
;  the  Lake  Shore  &  Michigan  SoUthcrii;  at  Clevelaml.  Ohiii,  whvre 
■  he  reinaincd  "six  years.  Durinjj  this  i»eriod  he  went  to  night 
»cho^4  a""'  •^M'h'"^*^^  "^''^heinatics-  a^^^  drawing,     lie 

..w.ts  ihtn  .for  1.1  years  machinist  attd  geiltral  fofeinan  of  the 
■.\tl;iiuici^  Great  Wvstern  ;iml  tlic  Xew  A'ork,  Pennsyhania  S: 
()hio;f>»r  three  y^ars  general  fi.irenimi  of  the  ilevvland  &  Piti-.- 
'Iairgh-divisiim^^f  the  IVnhMlvai^  .  last^r  ine- 
ch.inic.Atf  the  . Glcveland.  G«dumbus,  y  inciimaii  iic  Indianajfolis. 
iiow  the  Cleveland,  ("incinnati.  i'liicag'o  ft  St,  1. on  is.  ;uid  in  1SS8 
he  was  appointed  superiuiendent  <,d  motive^  power  of  the  i  hcs- 
aijejtke  A  Ohio;-  '.On  rVirriL  Ic  -1  Atats  apjumited  sm»»  r 
inten<1y'nt  iif  .inotive  i[M>\\'er-  of  ttjei-'Oieveland,  Cincinnati.  (  hi- 
cMgo  y&  St.  l-otiis,  which  po>iih»n  he'  hvhl  until  t'ebruary  10, 
'■'f]\.  He  has  thus  been  cvniJ<ctC(f  for  aj>pr.<>ximat«-ly  30  years 
with  VandiTbilt  r<k-ids,  ami  during,  that  time  he  has  lieen  closely 
identirivd  vyith  the  wonderfiil  i>r«^iirei&s  thatlias  Jieein  made.  i» 
niilroadin.g.  iHiring  his  rirs.t  servjice  oti  the  Clcvel.ind  &  Erie 
the  link  and  pin,  c'upler  was  Used  <in  passchgcr  cars  as  well  as 
fiviglit  cars;  passen.gcf  c.'irs  vyere  heated  by wm>d  stoves  and 
lighted; '^^.  speifrti  fcandR'Siand^  p  ptatforms  vcre  ti,scij 
betweea  car^'dnyirrg  stops  to  keep.ipeoplie  fi^^m  falling  throuiih ; 
tJu-  bx'OTnotive.s.  hnrned  vvoitd..  weigheiL  only  alKiut.' 70.000  lb., 
and  were  ,v»jiup|ied  with  valve  gears  having  the  hook  motion 
and  the  inylependent  cut  off,  and  wooden  brake  Warns.;  brake 
heads  and  trrakc  shoes  were  Vtisecfi  :ri*:er'  tfee'  route  that  is;  tu»w 
ttaversed  hy  . the  T w  eritieth  t  'enttity  Limited.  Mr.  GarsLing 
has  Keen  ci-mnected  \vith  the  ^L'lStcr  Car  Ruildcrs'  Association 
and  ^L^ster  Mechanics*  VssOciatiOn  for  about  35  \ears,  arnlvvas 
president.:<rf' the.  Master  ^lechanicsVAssociat^iqn  in  18^4  and 
1 895.'    TTe  has .  served  on  tlic  o  >mihittce5.  that  adcipted  the .  M.  C. 
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B.  standard  car  axle,  journal  box,  journal  brass,  journal  wedge, 
and  the  standard  wheel,  and  for  the  past  12  years  has  been 
chairman  of  the  committee  on  standard  wheels.,  When  this 
committee  first  took  up  the  wheel  question  there  were  45  differ- 
ent designs  in  use,  which  have  now  been  reduced  to  designs 
for  60,000,  80,000  and  100,000  lb.  capacity  cars.  One  of  his  most 
important  recent  achievements  was  the  erection  of  the  Big  Four 
shops  at  Beech  Grove,  Ind.,  which  he  designed  and  contracted 
for,  and  the  work  was  carried  on  under  his  supervision,  in  ad- 
dition to  his  other  duties. 

MASTER   MECHANICS   AND   ROAD   FOREMEN  OF 

ENGINES 

Charles  Bowersox,  general  foreman  of  the  Toledo  &  Ohio 
Central  at  Bucyrus,  Ohio,  has  been  appointed  rnaster  mechanic 
at  that  point. 

C.  C.  Elmes  has  been  appointed  road  foreman  of  engines  of 
the  Philadelphia  &  Reading,  with  headquarters  at  Tamaqua,  Pa. 

Frank  W.  Mayo,  engine  house  foreman  at  the  Sunnyside 
Yards,  Manhattan  division  of  the  Pennsylvania  Railroad  at  Long 
Island  City,  has  been  appointed  acting  road  foreman  of  engines 
of  the  Manhattan  division,  in  charge  of  electric  and  steam  serv- 
ice, and  will  continue  in  charge  of  the  engine  house  at  Sunnyside 
Yards,  with  headquarters  at  New  York.  The  positions  of  fore- 
man of  motormen  and  general  foreman  of  motive  power  have 
been  aboHshed. 

L.  Showell  has  been  appointed  division  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe  at  Deming,  N.  M.,  succeeding  G.  J. 
Kintz. 

Philip  Stohlberger  has  been  appointed  road  foreman  of  en- 
gines of  the  Atlantic  City  Railroad,  with  headquarters  at  At- 
lantic Gty.  N.  J. 

CAR    DEPARTMENT 

C.  M.  Burcher  has  been  appointed  car  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe  at  Amarillo.  Tex.,  succeeding  E.  A. 
Bronson. 

R.  V.  Carleton  has  been  appointed  general  foreman  of  the 
passenger  car  shops  of  the  Canadian  Pacific  at  West  Toronto, 
Ont. 

F.  J.  Harper  has  been  appointed  traveling  piece  work  super- 
visor of  the  St.  Louis  &  San  Francisco,  with  headquarters  at 
Springfield,  Mo. 

Dahl  Holcomb  has  been  appointed  foreman  of  steel  car  re- 
pairers of  the  Atchison,  Topeka  &  Santa  Fe  at  San  Bernardino. 
Gal. 

George  H.  O'Brien  has  been  appointed  car  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Wellington,   Kan.,  succeeding 

C.  M.  Burcher,  transferred. 

R,  W.  Pritchard  has  been  appointed  assistant  superintendent, 
car  department,  of  the  Terminal  division  of  the  Rock  Island 
Lines,   with  headquarters  at  Chicago. 

F.  Reeve  has  been  appointed  coach  yard  foreman  of  the  Cana- 
dian Pacific  at  Vancouver,  B.  C,  succeeding  W.  Woodhouse. 

W.  Woodhouse  has  been  appointed  car  shop  foreman  of  the 
Canadian  Pacific  at  Vancouver,  B.  C.  succeeding  L.  L.  Hannah. 

SHOP    AND    ENGINE     HOUSE 

H.  Allen  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Alyth,  Alta.,  succeeding  W.  G.  McPherson. 

W.  J.  Andrews  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Minnedosa,  Man. 

E.  A.  Barnwell  has  been  appointed  locomotive  foreman  at  the 


West  Calgary  roundhouse  of  ^he  Canadian  Pacific,  West  Calgary, 
Alta.,  succeeding  J.  Reed. 

Guy  T.  Foster  has  been  appointed  roundhouse  foreman  of  the 
Atchison,  Topeka  &  Santa  F«  at  Shawnee,  Okla.,  succeeding  P. 
S.  Hoffar. 

J.  E.  Giles  has  been  appointed  shop  foreman  of  the  Canadian 
Pacific  at  Lethbridge,  Alta. 

Edward  P.  Gray  has  been )  appointed  general  foreman  of  the 
Atchison,  Topeka  &  Santa  Felat  Arkansas  City,  Kan.,  succeeding 
B.  A.  Eldridge. 

J.  HoNAN  has  been  appointed  locomotive  foreman  of  the  Cana- 
dian Northern  at  Kindersley,  Sask.,  succeeding  W.  Toll. 

Chas.  Johnson  has  been  appointed  division  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Williams,  Ariz. 

D.  G.  McDonald  has  been  a  )pointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Macleod,  Alta.,  succeeding  J.  A.  Maddick. 

H.  McHardy  has  been  app  Dinted  locomotive  foreman  of  the 
Canadian  Pacific  at  Neudorf,  J  ask.,  succeeding  W.  J.  Andrews. 


W.  G.  McPherson  has  beet 
the  Canadian  Pacific  at  Moose 


son.   Topeka  &   Santa  Fe  at 
Tilton. 


appointed  locomotive  foreman  of 
Jaw,  Sask. 


C.  D.  Mack  has  been  appoirted  general  foreman  of  the  Atchi- 


Winslow,  Ariz.,  succeeding  G.  F. 


J.  A.  Maddick  has  been  api  ointed  locomotive  foreman  of  the 


Canadian  Pacific  at  Crowsnest, 


B.  C. 


J.    MoRTo.N    has    been    appoi  ited     locomotive    foreman   of   the 
Canadian  Pacific  at  Konora,  C  nt.,  succeeding  J.  H.  Wilson. 

Dennis  Quinlan  has  been  ai  pointed  assistant  boiler  shop  fore- 


man of  the  Atchison,  Topeka  & 


succeeding  Roy  Welch,  promote  d. 


J.  Reed,  locomotive  foreman 
Calgary,  Alta.,  has  returned  to 
man  at  .•Xlyth,  Alta. 

W.  Toll  has  been  appointed 
dian  Northern  at  Hanna,  Alta. 


Santa  Fe  at  Albuquerque,  N.  M., 


of  the  Canadian  Pacific  at  West 
his  former  position  as  shop  fore- 

ocomotive  foreman  of  the  Cana- 


erecting  shop  of  the  Atchison,  T 


Roy  Welch  has  been  appointe  d  foreman  of  boiler  repairs  of  the 


jpeka  &  Santa  Fe  at  Albuquerque, 


N.  M.,  succeeding  Dahl  Holcon  b,  resigned. 

PURCHASING   AMD   STOREKEEPING 

J.  R.  Orndorff  has  been  appqinted  assistant  storekeeper  of  the 
Baltimore  &  Ohio  at  Mount  Qare  shops,  Baltimore,  Md. 

W.  H.  Williams  has  been  appointed  storekeeper  of  the  Balti- 
more &  Ohio,  with  headquarter ;  at  Ivorydale,  Cincinnati,  Ohio, 
succeeding  F.  A.  Murphy. 


Speed  of  Early  Locomotives  — .\  speed  of  40  miles  an  hour 
with  a  light  load,  has  been  obt  lined  upon  the  Manchester  rail- 
way ;  and  Mr.  G.  Stephenson,  t  le  engineer,  has  stated  his  opin- 
ion that  an  engine  might  be  cor  structed  to  run  100  miles  within 
the  hour,  although  he  acknowledges  that  "at  that  rapidity  of 
motion  the  resistance  of  the  z  tmosphere  would  be  very  con- 
siderable." Engines  are  now  m^de  with  eight  times  the  power 
of  the  Rocket,  yet  with  little  mire  weight  resting  on  each  rail, 
the  load  being  equally  divided  (upon  six  wheels,  and  the  ma- 
chinery placed  in  a  more  advanjageous  situation  than  formerly. 
The  tubes  of  the  boiler  are  mafle  smaller  and  more  numerous, 
and  of  brass  instead  of  copperi  The  last  engine  put  on  the 
railway  ran  23,000  miles  with  tne  most  trivial  repairs,  taking 
every  day  four  or  five  journeys  cf  thirty  miles  each. — From  the 
American  Railroad  Journal,  Ma^ch  15.  1834. 
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F.    L.    Whitcomb 


Supply  Trade  Notes 

The  Railway  Utility  Company,  Chicago,  has  abandoned 
its  branch  office  in  Vancouver,  B.  C. 

W.  H.  Sncdaker,  local  manager  of  the  Griffin  Wheel  Com- 
pany's plant  at  Taconia,  Wash.,  has  been  elected  a  vice-president 
of  that  company,  with  office  at  Tacoma. 

Franklin  L.  Whitcomb  has  been  elected  president  of  the  Grif- 
fin Wheel  Company,  with  headquarters  at  Chicago,  111.,  succeed- 
ing Thomas  A.  Grif- 
fin. Mr.  Whitcomb  was 
born  at  Worcester,  Mass., 
on  March  5,  1862.  His 
first  business  experience 
was  with  a  commercial 
wool  house  in  Boston 
from  1882  to  1884.  He 
then  went  to  Cleveland, 
where  he  was  in  the  boot 
and  shoe  business  for 
two  years.  For  two 
years,  from  1886  to  1888, 
he  was  with  the  Atchi- 
son, Topeka  &  Santa 
Fe.  in  the  purchasing 
department  at  Topeka 
and  at  Chicago,  and  since 
1888  he  has  been  with 
the  Griffin  Wheel  Com- 
pany. He  was  general 
sales  agent  of  that  com- 
pany until  1909,  and  in 
that  year  he  was  elected  to  the  vice-presidency,  from  which 
position  he  has  just  been   promoted  to  that  of  president. 

W.  W.  Butler  has  incorporated  and  is  president  of  the 
W.  W.  Butler  Company,  Ltd.,  of  Montreal.  Que.  The  new 
company  will  engage  in  the  business  of  selling  railway,  ma- 
rine and  mining  sup- 
plies; it  is  capitalized  at 
$100,000  and  will  have 
offices  in  the  Transpor- 
tation building,  Mont- 
real. It  will  represent 
J.  Stone  &  Company, 
Ltd.,  of  London,  who 
manufacture  complete 
systems  of  electric  train 
lighting,  and  the  Cana- 
dian Gold  Car  Heating  & 
Lighting  Company,  Ltd. 
It  will  also  represent  the 
American  Steel  Foun- 
dries in  Canada,  and 
will  have  the  railroad 
selling  agency  for  the 
Glidden  \^arnish  Com- 
pany. Mr.  Butler  will 
retain  his  interest  in  the 
Canadian  Car  &  Foun- 
dry Company,  the  Cana- 
dian Steel  Foundries,  Ltd..  and  the  Pratt  &  Letchworth  Com- 
pany, Ltd.  He  has  in  addition  taken  a  controlling  interest  in 
the  Dominion  Lubricating  Oil  Company.  With  him  is  associ- 
ated George  T.  Merwin.  who  formerly  represented  the  Safety 
Car  Heating  &  Lighting  Company  in  Canada. 

The  Pittsburgh  Steel  Products  Company,  Pittsburgh.  Pa.,  has 
opened  an  office'  at  1933  Railway  Exchange  building,  St.  Louis, 


W.    W.    Butler 


F.  A.   Purdy 


Mo.,  in  charge  of  A.  F.  McCoole,  manager  of  sales,  and  C.  F. 
Palmer,  supervisor.;...  ..^  . 

Frank  A.  Purdy,  who  for  seven  years  has  been  manager  of 
the  Canadian  Gold  Car  Heating  &  Lighting  Company  at  Mont- 
real, has  been  transferred  to  the  New  York  office  of  the  Gold 

Car  Heating  &  Lighting 
Company.  He  will  bear 
the  title  of  sales  man- 
ager for  the  Canadian 
company  and  also  for 
the  Gold  Car  Heating 
&  Lighting  Company  in 
the  L'nited  States,  with 
headquarters  in  New 
York  City.  The  W.  W. 
Butler  Company.  Ltd., 
of  Montreal,  will  act  as 
selling  agents  for  the 
Canadian  Gold  Car 
Heating  &  Lighting 
Company.  Mr.  Purdy 
was  born  in  the  central 
part  of  New  York  State 
in  1866.  His  family 
moved  to  Iowa  in  1868. 
He  began  railroad  work 
in  1887  as  fireman  on 
the  Burlington.  Cedar 
Rapids  &  Northern,  now  part  of  the  Rock  Island  system,  where 
he  remained  until  1892,  when  he  went  to  Chicago  to  engage  in 
the  livestock  commis.sion  business.  In  1905  he  joined  the  staff 
of  the  Gold  Car  Heating  &  Lighting  Company.  For  about  two 
years  he  did  general  field  work  on  the  selling  force,  subsequently 
being  appointed  to  manage  the  Canadian  company. 

Charles  W.  Allen,  manager  of  the  railway  department  of  the 
Reading-Bayonne  Steel  Casting  Company,  Reading,  Pa.,  has 
been  made  vice-president  and  a  director  of  the  Reading  Specialty 

Company,  a  company  re- 
cently organized  to  sell 
the  cast  steel  products 
of  the  Reading-Bayonne 
Steel  Casting  Company. 
Mr.  Allen  received  his 
education  in  the  Tam- 
aqua  (Pa.)  schools  and 
served  as  a  machinists 
apprentice  in  the  Tam- 
aqua  shops  of  the  Phila- 
delphia &  Reading.  He 
later  became  engine 
house  foreman  at  Mil- 
ton, where  he  remained 
for  six  years.  In  1904 
he  was  transferred  to 
Reading  as  master  me- 
chanic of  the  Reading 
&  Harrisburg  division. 
He  left  this  position  on 
January  1,  1907,  to  be- 
come railroad  r  e  p  r  e- 
sentative  of  the  L.  S.  Bordo  Company,  with  which  he  remained 
until  his  appointment  as  manager  of  the  railway  department  of 
the  Reading-Bayonne  Steel  Casting  Company.  He  is  the  son  of 
G.  S.  Allen,  one  of  the  oldest  members  of  the  Master  Mechanics' 
Association,  who  was  formerly  a  master  mechanic  of  the  Phila- 
delphia &  Reading,  and  who  served  that  road  for  54  years. 

The  Canadian  H.  W.  Johns-Manville  Co.,  Limited,  has 
moved  its  Toronto  branch  to  No.  19  Front  street.  East.  The 
new   store  and  warehouse  has  a  floor  area  of  approximately 


C.   W.   Allen 
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B.  standard  car  axle,  journal  bux,  journal  brass,  journal  wedge, 
and  the  standard  wheel,  and  for  the  past  12  years  lias  been 
chairman  of  the  committee  on  standard  wheels..  When  this 
committee  first  took  up  the  wheel  question  there  were  45  differ- 
ent designs  in  use,  which  have  now  been  reduced  to  designs 
ft>r  ()0,000.  JO.OOO  and  1U0,(X)0  lb.  capacity  cars.  One  of  his  most 
imi>ortant  recent  achievements  was  the  erection  of  the  Big  Four 
shops  at  Beech  Grove,  Ind.,  which  he  designed  and  contracted 
for,  and  the  \v<>rk  was  carried  on  under  his  supervision,  in  ad- 
dition to  Jiiiir;  otlicr  duties. 

MASTER    MECHANICS   AND   ROAD   FOREMEN  OF 

ENGINES 

Charles  BoWbRSG^X,  general  foreman  of  the  Toledo  &  Ohio 
Central  at  Bucyrus.  Ohio,  has  been  appointed  master  mechanic 
at  that  point. 

'  -C-  C.  ELmes  has.  been  appointed  road  foreman  of  engines  of 
the  Philadelphia  &  Reading,  with  headquarters  at  Tamaqua.  Pa. 

Fr.\xk  W.  Mayo,  engine  house  foreman  at  the  Sunny  side 
Yards,  Manhattan  division  oi  the  Pctinsylvania  Railroad  at  Long 
Island  City,  has  been  appi-inted  acting  road  foreman  of  engines 
of  tlie  Manhattan  division,  in  charge  of  electric  and  steam  serv- 
ice, and  will  continue  in  charge  of  the  engine  house  at  Sunnysidc 
Yards,  with  headc|uarters  at  New  York.  The  positions  of  fore- 
man of  motonmii  and  general  foreman  of  motive  power  have 
been  abolished. 

L.  Showell  ha.-^  been  appointed  division  foreman  of  the  .Vtchi- 
son,  Topeka  &  Santa  Fe  at  Dcming,  X.  M..  succeeding  G.  J. 
Kintz. 

Phii-IP  Stohlberger  has  been  appointed  road  foreman  of  en- 
gines of  the  Atlantic  City  Railroad,  with  headquarters  at  .At- 
lantic  Citv.  N. . J. 

CAR     DEPARTMENT 

C.  M.  Blrcher  has  been  appointed  car  foreman  of  the  Atchi- 
son. Topeka  &  Santa  Fe  at  Amarillo,  Tex.,  succeeding  E.  A. 
Bronson. 

R.  V.  CaRI-ETON  has  been  ap[ioiiited  general  foreman  of  the 
passenger  car  shops  of  the  Canadian  Pacific  at  West  loronto. 
Ont. 

1'.  J.  H.VRPER  has  been  appointe«l  tr.iveling  piece  work  super- 
visor of  the  St.  Louis  &  San  Francisco,  with  headquarters  at 
Springfield,  Mo. 

Daiii,  llnr.coMB  has  been   appointed   foreman  of  steel  car  re 
pairers  of  the  Atchison,  Topeka  iS:  Santa  Fe  at  San  Bernardino. 
Cal. 

(ihORi.K  II.  t)'BRiE.\  has  i)een  aiiiioiiitetl  car  foreman  of  the 
Atchison.   Topeka   &   Santa   T'e   at    Wellington,    Kan.,   succeeding 

C.  M.  Burcher.  transferred. 

R.  W.  Pritciiakit  has  been  ap[)ointed  assistant  superintendent, 
car  department,  of  ttie.  Terminal  division  of  the  Rock  Island 
Lines,   with  headquarters  at  Chicago. 

F.  Reeve  has  been  appointed  coach  yard  foreman  of  the  Cana- 
dian  Pacific  at  Vancouver,  B.  C.  succeeding  W.  Woo<lhniise. 

W.  WooDHOf.-E  has  been  appointed  car  shop  foreman  of  the 
Canadian  Pacific  at  \'ancouver.  B.  C,  succeeding  L.  L.  Hannah. 

SHOP    AND     ENGINE     HOUSE 

H.  Aeeen  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Alyth.  .Mta..  succeeding  W.  G.  McPhorson. 

W.  T.  Andrew?  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Minnedosa.  Man. 

E.  .A.  Barnwef.i.  has  been  appointed  locomotive  foreman  at  the 


J.  E.  Giles  has  been  appoii 
Pacific  at  Lethbridge,  Aha. 
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West  Calgary  roundhouse  of    he  Canadian  Pacific.  West  Calgary, 
.\lta.,  succeeding  J.  Reed. 

Guv  T.  Fot^TER  iias  been  appointed  roundhouse  foreman  of  the 
Atchison,  Topeka  &  Santa  V\  at  Shawnee,  Okla.,  succeeding  P.' 
S.  Hoffar. 


ted  shop  foreman  of  the  Canadian 


EnWAkD  P.  Gray  has  been  jappointed  general  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Arkansas  City.  Kan.,  succeeding 
P..  A.  l-:idridgc. 


J.  iioNAX  has  been  app(.>inte 
dian  Northern  at  Kinderslev 


1  lucotuotive  foreman  of  the  C«ina- 
:^ask.,  succeeding  W.  TolL  '     * 


Chas.  Joii.\>o.\   has  been  ; 
.•\tchi.son.  Topeka  &  Santa  le 

D.  G.  MrDoxALi)  has  been  ai 
Canadian  Pacific  at  Macleod 


ppointed   division    foreman  of  the 
it  Williams.  Ariz. 

pointed  locomotive  foreman  of  the 
Ita..  succeeding  J.  A.  Maddick. 

intcd  locomotive  foreman  of  the 


11.   M«  Haruy  has  been  app( 
Canadian  Pacific  at  Neudorf.  S  isk..  succeeding  W.  T.  Andrews. 


\\  .  (!.  McPiiKRsox  has  been 
tile  Canailian  Pacific  at  Moose 


son.   Topeka  &   Santa    be   at 
iilton. 


appointed  locomotive  foreman  of 
Jaw.  Sask. 


C.  1).  Ma<  K  has  been  appoin  cd  general  foreman  of  the  Atchi- 


N'inslow.    .\riz.,    succeeding  G.   F 


J.  .\.  Makiik  K  has  been  app(\inted  locomotive  foreman  of  the 
Canadian  Pacific  at  Crowsnest,  I'.  C.  ■.'    '  '•  -"  .■•'\  ''V'^-  '■ 

J.  Mokton  has  been  ajipi>irte<l  locomotive  foreman  of  the 
Can.idian   Pacific  at   Kon,  )ra,  fjnt..  succeeding  J.  H.  Wilson. 

Mknm-  (Ji  i.\l\.\  lla^  been  ajlpointed  as>ii>lant  boiK-r  >liop  fore- 
man "if  the  Atclii>on.  Topeka  &I  Santa  ie  at  .Mbuqueriiue.  N.  M.. 
>iu\'ee<ling  Roy  Welch,  proiiiotiil. 

\.  ReeI),  locomotive  foreman  pf  the  Canadian  Pacific  at  West 
Calgary.  .Mta.,  has  returned  to  lis  former  position  as  shop  fore- 
man at   .Myth.  .\lta.  I 

W.  Toi.i.  has  been  appointed  locr>motive  foreman  of  the  Cana- 
dian Northern  at  Hanna.  .Mta.  I 

R(n'  Welch  has  been  appointin  foreman  of  Ixiilcr  repairs  of  the 
erecting  shop  f)f  the  .\tchison.  Ti|i>eka  &  Santa  Fe  at  .-Mbuquerque, 
\     .\I..  Muceeding  Dalil  Holeoml).  resigned.  !• ';.-'••  v^- : 

PURCHASING    AND    STOREKEEPING 


J.  k.  Ok.nuorfi    has  btiii  ap]) 


P.altimore  &  Ohio  at  Mount  Ch  re  shops.  Baltimore,  Md 


W.  11.  \\  1 1. 1. 1  A. MS  has  been  ap 
iiiorr  &■  Ohio,  with  liead<|uarter 
succeeding   1-.    \.  Murjihy. 

Sl'EEM    Ol-     I'.ARLV     1  .<  H  ( iMo  I  l\  K>. 

with  a  light   loa<l.  has  been  obt; 


ited  assistant  storekteper  of  the 


lointcd  storekeeper  of  the  Baiti- 
at   Ivorydalc.  Cincinnati,  Ohio, 


-.\   speed   of  -K)  miles  an  hour 
ined   upon  the  Manchester  rail- 


way; and  Mr.  G.  Stephenson,  tHe  engineer,  has  stated  his  opin- 
ion that  an  engine  might  be  conitructed  to  run  100  miles  within 
the   hour,   although   ho   acknowlddges   tliat   "at   that   rapidity   of 

nosphere   would   be   very   con- 


tlie   load   being  equally   divided 
chinery  placed  in  a  more  advant; 


motion    the    resistance   of   the    at 
siderable."     Engines  are  now  mc  :le  with  eight  times  the  power 
of  the  Rocket,  yet  with  little  more  weight   resting  on  each  rail, 

ipon  six  wheels,  and  the  ma- 
geous  situation  than  formerly. 
The  tubes  of  the  boiler  are  mad?  smaller  and  more  numerous, 
and  of  brass  instead  of  copper.  The  last  engine  put  on  the 
railway  ran  23.000  tniles  with  tie  most  trivial  repairs,  taking 
every  day  four  or  five  journeys  o'  thirty  miles  each. — Frotti  the 
American  Railroad  Journal,  Manh  \S.  1834. 


jAXrARY.   1914. 


itAlLWAV     AG^^^  G^VZETTE,     ^lEiatV^^It At    EDITION 


."o 


F.    L.    Whitcomb 


Supply  Trade  Notes 

The  Railway  Utifity  ("otnpany.  Chicago,  has  abandoned 
it!>  l*raiich  otitice  in  Vancoiucr,  L5,  .C,   ,  ■   ;       ;    .  ,^  .  ,.      ^  ;.; 

\\".  II.  Siudakcr,  local  triana^iT  of  the  Grifliii  WHccI  Coiti- 
pany">  plant  at  Taconia.  \\  a^h..  has  been  vlcctiil  a  vice-president 
<it'  that  company,  with  nfiice  at  Taconia. 

I  ranklin  L.  W  hitcnnib  lias  riecn  elected  president  of  the  Grif- 
:'ii)  Whcil  ((itup.iiiy.  wiili  he  i'li|iiarters  at  Chicago,  111:,  siicceed- 

;f.-~:  J;-;.v .  ;  :  •>  inji  TlnMiias  A;^  Grif- 
I'ln.  Mr.  Whitcomb  was 
born  at  Worcester.  Mass.. 
;-.mMarch  5.  1>«JZ  His 
lirst  I uisiiiess  experience 
xyas  with  a  c-'intnercial 
\v»M*i  hoiise  in  Huston 
from  iSSitir  1884.;  Fie 
tlun  went  to  Ck-veland. 
where  he  was  ill  the  boot 
and  shoe  busines.s  for 
lU"i  years.  For  two 
yesrsi  froiTi  1886  to  1888. 
be  was  witli  the  .Atchi- 
son. Topeka  &  Santa 
1  e,  in  tile  piircllasiny 
<le^^'lrtnletlt;  at.  Topeka 
and  at  Chicag»<v  and  since . 
ISSS  lie  lias  been  with 
the  Griliin.  Wheel  (.'om- 
pany;; ,  tie  was  general 
salt;*  agent  of  that  com- 

//{^ ;/ ■ :    i':»"y  ""t'l  ^*^'-  ""*'  '" 

that    year    he    w:i>    elected    to    tile    vice-presidency,    from    wliich 
position  he  has  just  been  pronioted  to  that  of  president.;  : '•■ 

W.  W'  Rtiticr  lias  'incorjnSfated  aii<f  Is  {vresident  of  the 
W.  U".  I'.inlir  Company.  Ltd..  oT  Montreal  Que.  The  new 
comjjany    will    engage    in    the     business;  of  .selling   railway,   ma- 

riiTe  and  mining  sup- 
plies :  it  is  capitalized  at 
JUItUW  and  will  have 
tvfticcs  ijt^Kc  Transpor- 
tation building,  -  Mont- 
rial.  It  will  re])resent 
I.  Stunc  &  Company, 
I -t (1.,  »i  Londt m.  who 
in.inufacturc  comp  1  c ttr 
>\-tiiii>  of  electric  tf.iin 
li,i:Iuing.  .md  the  (.  ana- 
(ii;in  Gobi  (\ir  Heating  & 
Lighting  Company,  Ltd. 
It  will  also  represent  the 
.American  Steel  l-"«nm- 
dries  in  Canada,  and 
will  have  •  ihe  '  rail  road 
selling  agency  for  the 
Cdid<len  Xarnish  Coiii- 
jiany.  Mr.  I'.utler  will 
retain  his  interest  in  the 
Canadian  Car  i&  I'oun- 
dr>-  Com]iany,  the  Cana- 
•  lian  .Stid  l"oiindries.^Lt«t..  ar»<l  tl»e  Pratt  &  Letchwortb  Com- 
pany. Ltd.  lie  has  in  a<ldition  taken  a  controlling  interest  in 
the  Dominion  Lubricating  (HI  Company.  With  him  is  associ- 
ated George  T.  Mcrwin.  who  formerly  rejn-esentcd  the  Safety- 
Car   Heating  \   Lii.;btinL:   Company   in   Cana^la.:    ^ 

The  Pittsburgh  Steil  I*r<i(lucts  Company,  Pittsburgh.  Pa.,  has 
opened  an  oftice  at   VjSi  Railway  Exchange  biiildiny:.  St-  Louis.  ^ 


W.    W.    Butler 


•:.> 


F.   A.    Purdy 


Mo.,  in  cliargc  of.  A.  Ev  McCoolc,  manager  of  sales,  and  C.  1  . 
Palmer,   supervisor.  .;';•- 

1-rank   A.    Pirrxly,  uTio   f>v<"   s«;^•en  years   ba.s   iieen   manager   t..i 
the  Canadian  (iold  Car  Heating  &  U«lning  Company  at-Mont- 
ival.  has  l;ei-n  Ifansierred  to  tlie  NeAvVork  office  of  the  Gold 
';;.v;;;;v  .  V:  ^'»*'  Heating  &.  Lighting 

Company.  He  will  bear 
the  title  of  sales  nvan- 
agvr  for  the  Canadian 
company  arid  al<o  for 
the  Gold  Car  Heating 
\  Lighting  Company  in 
tlu-  Cnited  States,  with 
liea<lquarters  in  '  Xew 
N  ork  City.  The  AV.  W  . 
Hntler  Company.  Ltd., 
of  Montreal,  will  act  as 
selling  agents  for  the 
C  a  n  a  d  i  a  n  Goid  Car 
lie  a  t  i  n  g  &  Lighting 
Company.  Mr.  Purtly 
was  lyjirn  in  the  central 
l»art  <•!  Xew  Yorlc  State 
in  1866.  His  family 
moved  to  Iowa  in  1868. 
Ik-  began  railroad  work 
in  1887  as  tireman  Oh 
the  r.nrlington.  Cedar 
Kapids  ^V  Xoitbern,  fiow  ^*art  «rf  the  K<>ck  Island  system,  where 
he  remained  mitiT  18*^2.  when  he  went  tO  Chicago  to  engage  in 
the  li vest* 'ck  commission  Inisiness^;  in :  1905  he  joined  the  stafJ 
of  the  (iobbCar  Heating  &■  Lighting  Company^  For  about  two 
years  he  did  .general  lield  wurk  on  the  selling  force,  subsequently 
being  appointed  to  manage  the  Canadian  company. 

Charles  \V^  Allen,  manag      ot  the  railway  department  of  the 
Keading-Hayoniie    Steel    Casting    Company,    Reading.    Pa.,    has 
iK-en  made  vi,e;e-presitleitt  and: a  jrliijectoir  of  the  Reading  Spcciahx 
^       '     -     :'■.',,'  tompaiiy.  a  company  re- 

cently organized  to  sell 
the;  cast  steel  products 
of  the  keading-Baj-onne 
Steel  Casting  Compatiy. 
Mr.  Allen  received  his 
e<lucation  in  the  Taw- 
:n|na  (Pa.)  schools  and 
si'.rveil  as  a  machinist's 
a]»prentke  in  the  Tam- 
a<|ua  shops  of  the  Phila- 
delphia &•  Reading.  .Mc 
later  became  engine 
house  foreman  at  Mil- 
ton, where  he  remained 
fur  six  jTears.  In  1904 
be  was  transferred  to 
Reading  as  master  me- 
chanic of  the  Reading 
\:  Harrisburg  division. 
lie  left  this  position  on 
January  1.  1907.  to  be- 
come railroad  r  c  p  r  c- 
seiitative  of  the  'K  S.  Ilordtv  Coiiipanjj,  svitib  \vHieh  he  remained 
until  his  appointment  :(s  manager  of  the  faihyay  <lepartment  of 
tile  Reading-P>.iy">nne  Stttl  Casting  Com])any.  He  is  the  son  of 
G.  S.  ;\llen.  one  ni  the  oble.st  members  of  the  Master  Mechanics' 
.Associalion.  who  was  formerly  a  rttaster  mechanic  f>i  the  Phila- 
del])hia  &  ReaiHtig,  and  who  servwl  tliat  road  Jor -54  years. 

The  tanadJaii  n.  W  .  Tohns-Manville  ("o..  Limited,  has 
moved;  its  Toronto  br;iiich  to  Xo;,  19  l-'rolit  street.  East.  The 
IVevv  store  and  \vareh<»use  has  a  rtor.r  area  of  approximately 
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35,000   sq.   ft.  and  is   situated   in  the  heart  of  the  wholesale 
district. 

Thomas  A.  Griffin  has  been  elected  chairman  of  the  board  of 
directors  of  the  Grifhn  Wheel  Company,  Chicago.  Mr.  Griffin 
was  born  August  28.  1852,  at  Rochester,  X.  Y.  His  first  busi- 
ness experience  was  as 
an  apprentice  at  Roches- 
ter, and  he  has  been  in 
the  car  wheel  manufac- 
turing business  continu- 
ously since  1868.  He 
went  to  Detroit  in  1875 
and  operated  for  the 
Michigan  Car  Company 
its  plant  known  as  the 
Detroit  Car  Wheel  Com- 
pany, manufacturing  all 
the  wheels  made  and 
used  by  the  Michigan 
Car  Company.  In  1879 
the  Griffin  Car  Wheel 
Company  of  Detroit,  was 
organized  and  a  foundry 
built  by  T.  F.  Griffin,  his 
father,  associated  with 
T.  A.  Griffin  and  P.  H. 
Griffin.  The  following 
year  Thomas  A.  Griffin 
went  to  Chicago,  where  he  organized  the  Griffin  &  Wells  Foun- 
dry Company,  and  in  18H6  this  company  was  merged  into  the 
Griffin  W  heel  &  Foundry  Company,  Mr.  Griffin  at  this  time  ac- 
quiring all  of  the  interest  in  the  Griffin  Car  Wheel  Company 
at  Detroit.  Subsequently  the  name  of  the  company  was  changed 
to  Griffin  Wheel  Company.  Besides  having  five  foundries  in 
Chicago  tlie  company  operates  foundries  in  Boston,  St.  Paul, 
Detroit.  Kansas  City,  Denver  and  Tacoma.  and  a  plant  is  being 
built  at  Los  Angeles. 

Robert  Christy  Totten.  president  of  the' Nickel  Chrome  Car 
W  heel  Company.  Pittsburgh,  Pa.,  died  recently.  Mr.  Tot- 
ten  was   b(.rn   in    Pittsburgh   on   January  6,    1833,   and   lived    in 

that  city  his  entire  life 
with  the  exception  of 
three  or  four  years 
spent  in  St.  Louis.  His 
father  was  one  of  the 
earliest  iron  founders  in 
the  Pittsburgh  region 
and  organized  the  old 
I'ort  Pitt  Foundry,  which 
did  a  great  deal  of  work 
for  the  United  States 
government  during  the 
Mexican  war  in  the  cast- 
ing of  cannon.  At  the 
death  of  his  father,  which 
occurred  in  1850,  Mr. 
Totten.  then  only  about 
17  years  of  age,  entered 
the  foundry  and  con- 
tinued in  that  business 
until  about  1891.  Since 
that  time  he  had  been 
engaged,  to  a  greater  or 
less  degree,  in  the  study  of  metallurgy,  especially  in  connection 
with  improvements  in  chilled  iron  castings.  At  the  time  of 
his  death  he  was  engaged  in  exploiting  an  invention  relating  to 
the  use  of  nicktl  and  chrome  to  cliiil  iron  for  the  manufacture 
lit  car  wheels. 


Catalogs 


B.   C.   Totten 


Self-Opening  Die. — A  pkrticularly  interesting,  fully  illus- 
trated discussion  of  the  araangement  and  operation  of  thread 
cutting  dies  is  given  in  a  citalog  prepared  by  Wells  Brothers 
Company,  Greenfield,  Mass.  In  addition  to  the  discussion  on 
the  general  principles  of  successful  dies,  the  catalog  contains  il- 
lustrated descriptions  of  the  type  of  self-opening  die  perfected 
by  this  company.  This  catal  )g  includes  information  which  will 
be  of  assistance  to  tool  roon    foremen. 

Car  Wheel  Lathe. — The  lew  Putnam  42  in.  coach  and  ten- 
der wheel  lathe  is  well  desciibed  in  a  leaflet  being  sent  out  by 
Manning,  Maxwell  &  Moori;,  119  West  Fortieth  street.  New 
York.     This  lathe  is  a  distin(  t  advance  in  its  field  and  provides 

coach  or  tender  truck  wheel  tires 
without  the  necessity  of  a  single 
new  details  used  on  the  machine 
described  in  this  leaflet. 


for  the  turning  of  a  pair  of 
with  only  two  operations  an( 
change  of  cutting  tools.  Th( 
are  separately  illustrated  and 

Steel   Axles. — A   catalog 
Chicago,  Illinois,  contains  the 


from  the  Illinois  Steel  Company, 
full  text  of  the  Master  Car  Build- 
ers' Association  standard  spe  cifications  for  steel  axles  and  also 
the  standard  specifications  for  car  and  tender  axles  prepared 
by  the  Illinois  Steel  Compan).  Illustrations  are  included  show- 
ing the  standard  M.  C.  B.  and  A.  S.  &  I.  R.  standard  axle.  A 
brief  discussion  of  the  proper  method  of  manufacture  as  it  is 
done  at  the  Illinois  Steel  Company's  mills  forms  the  intro- 
duction. 


Planing   Machines. — A   ca 


machines  of  various  kinds  ha:    been  prepared  by  the  Betts  Ma- 


chine Company,  Wilmington, 
to  150  in.  by  144  in.  are  illust 
page  contains  a  full  but  brie 
In  addition  to  the  complete  n 


alog   devoted   entirely  to   planing 


)el.     Planers  in  sizes  from  36  in. 

ated,  and  in  each  case  the  facing 
description   of  the  construction. 

achines,  the  catalog  also  contains 
illustrations  and  descriptions  4f  some  details.  Reversing  motor 
drive  in  connection  with  sevei  al  sizes  of  these  machines  is  also 
illustrated. 

Furnaces. — "The  cost  of  fui  1  is  not  as  important  as  what  you 
can  get  out  of  it,  and  this  def  ends  on  how  you  utilize  it,  which 
in  turn  is  governed  by  your  fu  rnace  design  and  operation."    The 

}}■  the  W.  F.  Rockwell  Company, 
s  largely  based  on  this  statement, 
uction   and   operation   of  various 


Man 


discussion  in  a  catalog  issued 

50  Church  street,  New  York, 

It     fully     describes    the    const 

sizes  and  types  of  Rockwell  fJrnaces  and  illustrates  designs  for 


of  these  are  suitable  for  use  in 


a  great  variety  of  uses, 
railroad  shops. 

Air   Compressors. — The   "Stdry   of  the   Imperial"   is   the   title 


of   a   booklet   just   issued   by 
Broadway,    New   York   City. 


he  Ingersoll-Rand  Company,  11 
It  outlines  in  a  brief  form  the 
features  of  the  design  and  construction  of  the  Imperial  line  of 
air  compressors.  It  is  arrange!  to  give  the  reader  a  thorough 
understanding  of  the  various  iteps  in  the  construction  of  the 
machine  showing  how  the  aii  compressors  are  designed  and 
built.  Each  important  operati  )n  in  the  manufacture  is  illus- 
trated with  excellent  reproduct  ons  of  photographs. 

Pacific  Tvpe  Locomotive. — Bulletin  No  1,016  from  the  Amer- 
ican Locomotive  Company,  30  Church  street.  New  York,  briefly 
considers  the  field  of  train  ope  ation  to  which  the  Pacific  type 
locomotive  is  especially  adapte<  ,  and  includes  in  its  19  pages, 
photographs  of  42  designs  that  have  recently  been  built  by  this 
company.  A  tabular  comparison  of  an  equal  number  of  loco- 
motives giving  the  full  dimersions  of  each  is  also  included. 
This  is  a  very  complete  exhibiti  in  of  the  4-6-2  type  locomotives 
that  have  proven  successful  u  ider  many  variations  of  traffic 
conditions  in  both  passenger  andureight  service.  The  locomotives 
shown  have  weights  on  driverf  ranging  from  122,500  lbs.  to 
197,800  lbs. 
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„  .  -      .  ,  The  wooden  box  car  that  is  too  good  to 

Reintorctng  t.  .t  * 

scrap  and  yet  not  strong  enough  to  meet 

Wooden  modern     service     conditions,     forms     a 

Box  Cars  serious     car     department     problem.       In 

many  cases  the  problem  has  been  successfully  solved  by  re- 
building the  cars  and  adding  steel  underframes.  While  the 
life  of  such  cars  can  be  lengthened  and  their  capacity  in- 
creased by  thus  rebuilding  them,  it  is  always  an  expensive 
way  out  of  the  difficulty  and  is  not  always  justified.  The 
method  employed  in  reinforcing  wooden  box  cars  on  the 
Canadian  Pacific,  which  is  described  elsewhere  in  this  issue, 
is  of  special  interest  because  of  its  simplicity  and  cheapness, 
and  because  the  work  can  be  done  at  almost  any  car  repair 
yard.  In  strengthening  the  ends  of  these  cars  no  expense 
is  involved  in  tearing  out  the  old  material.  Even  if  the  old 
end  posts  are  cracked  they  and  the  old  lining  are  left  in  place 
and  the  reinforcement  placed  over,  them.  The  large  number 
of  cars  which  have  been  strengthened  in  this  way  have  justi- 
fied the  application  of  this  end  reinforcement  and  the  Z-bar 
center  sills,  as  the  repairs  afterward  found  necessary  are  no 
more  extensive  than  if  an  entire  steel  underframe  had  been 
employed. 


-,.-....  In  the  address  presented  by  George  M. 

The  Training  r^      ,      ,  .      %  •  r   .i. 

Basford  at   the  January   meeting  of   the 

of  Railway  ^^-^^.   England   Railroad   Club,  a   portion 

Men  of  which    is   reprinted  in   this   issue,  the 

railway  men  of  this  country  received  a  warning.  Will  the 
warning  be  heeded,  or  when  skilled  men  are  needed,  will  the 
practice  be  continued  of  "Making  them  overnight  from  any- 
thing with  two  hands  that  comes  along?"  The  type  of  man 
that  the  railway  conditions  of  today  demand  cannot  be  de- 
veloped overnight,  nor  in  a  few  days  or  a  few  weeks.  The 
one  solution  of  this  problem  is  careful  selection  and  sys- 
tematic training  over  a  period  of  years;  in  a  word,  ap- 
prenticeship. 

A  vital  point  in  the  training  of  apprentices,  on  which 
emphasis  was  laid  in  this  paper,  is  the  keeping  of  the  boys 
on  the  road  after  their  apprenticeship  is  completed.  In  deal- 
ing with  this  Mr.  Basford  says:  "Is  your  organization  quali- 
fied to  receive  and  retain  apprentices  when  through  their 
time?  If  not  you  have  a  great  work  to  do  before  you  begin 
to  talk  about  training  young  men  for  railroad  service.  Do 
you  encourage  capable  young  men,  and  do  you  have  auto- 
matic means  whereby  able  men  will  reveal  their  qualifications 
for  promotion?  Do  you  promote  men  and  thereby  encourage 
your  subordinates  or  do  you  import  strangers  when  you  have 
good  places  to  fill?  If  you  cannot  answer  these  questions  look 
up  the  plan  for  studying  and  recording  the  characteristics 
of  men.  which  was  so  successfully  introduced  on  the  Lake 
Shore  &  Michigan  Southern  (see  American  Engineer,  Decem- 
ber, 1908,)  about  five  years  ago  by  LeGrand  Parish.  Does 
your  president  give  it  out  as  a  basic  principle  of  organization 
that  everj'  officer  on  the  road  must  train  and  otherwise  edu- 
cate his  own  successor?  Progressive  promotion  presents  a 
problem,  but  until  it  is  solved  or  partially  solved,  it  is  fruit- 
less to  consider  recruiting  systems.  The  best  possible  re- 
cruiting and  training  methods  will  fail  if  recruits,  however 
well  trained,  are  brought  up  against  continual  discour- 
agement." >--'''-^>t'-:  ■>•:.  •   '-^'  ■   '■  ■  '•'.  ' 

In  order  to  keep  apprentices  on  the  payroll  after  graduation 
they  should  be  given  journeymen's  wages.  That  this  is 
realized  on  the  New  York  Central  is  indicated  by  the  fact 
that  84  per  cent  of  the  apprentices  who  graduated  in  1912 
and  86  per  cent  of  those  who  graduated  in  1913  were  given 
journeymen's  rates  and  remained  in  the  service  of  the  com- 
pany. 

In  discussing  Mr.  Basford's  paper,  F.  W.  Thomas,  super- 
visor of  apprentices  of  the  Atchison,  Topeka  &  Santa  Fe, 
said:  "While  authority  was  given  us  nearly  seven  years  ago 
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.\-^.Ul)U   sq.   It. ;  and.  is   situated    in   tlif   Inart   of   tlie    wliolc-alc 

t'.i-trict. 

riioin.'is  A.  «irill!ii  lias  lu-tti  elected  cluiirnian  of  the  h";ird  vi 
'lirectt'rs  «it   the  GrifVin   Wheel   ComiKiny.   Chicago.     Mr.   (jritiin 
ua<  horn  -Aitjk'ust  JS.   1S5J.  at    Rochester.   X.   \".     His  first  busi- 
ness   experience    was    as 
an  apprentice  at  Uoches- 
ter,  and  he  has   heen   in 
the    car    wheel   manutac- 
uning  business  cinitinu- 
c>usl\      since     1808.       He 
went  to   Detroit   in    1875 
and     operated     for     the 
Miiliiiian    tar    Company 
hs    plant    known    as    the 
Detroit  Car  Wheel  Com- 
pany,   manufacturing    all 
the     wheels     made     and 
use>t  -  bx-     tlie     Michigan 
Car   ( "onipany.      In    1879 
tlu-    Grin'in    Car    Wheel 
(  ..inpany  >>i  Detroit,  was 
I  'rgani/.ed  and  a  U  lundry 
l.uilt  l>y  T.  l-".  GritVin,  his 
latlur,     associated     with 
T.    A.  GrilVm  an<l    I'.   II. 
tirillin.       The     foll<nving 
year   Thomas    .\.    Grit'hn 
w.eut  to  tbicait..,  wliere  he  organized  ihe  tirilVin  &  Wells   I'oun- 
dry Company,   and   in    !88<)   this   comiiany    w.is   merged   int"   the 
<  iritVm   Wheel  vS;  I.'undry  Company.  Mr.  ( iritliin  at  this  time  ac- 
quiring  all  of  the   iirferert  W.lbe  tiriftiii   Car    Wheel   Company 
M   Detr..it/    Su1)<e(tuently  tin-  name  of  the  company  was  changed 
t.-    (iritVm    \\  heel    Company.      I'.esi.los    having    !ive    f<.un<lriis    in 
I  hicago   tile   Company    .operates   foundries    in    Boston.    St.    Taul. 
F)etr.rtV  Kansas  City.  iK-rivt-ranclTacowa.  and  a  plant  is  being 
!  -uilt  at  Uos  ■  Angelas. 

Uo1h*«  t'bn^ty ;i^^t|tc^^^^^^  "'    '''^'   N'ickvl   thr..me  Car 

WbceV   C.>mpany.     Pjttsburuh.     Pa;,    ^iicd    recently.      Mr.    T-.t- 
tyiv.:vcas   Iii.ni   in  i'itl>lritr«h..m /Jiinuary;  iv.   1833.  an.l   lived    in 

':''"'■::■■'''■■•-  tlKit  city  his  entire  life 
\vitli  tlte  -  exception  i 
ihree  or  four  years 
-pent  in  St.  Louis.  His 
lather  was  r.ne  of  the 
earliest  iron  founders  in 
the  Pittsburgh  region 
and  r>rganizcd  the  "Id 
r. 'rt  Pitt  l-oundry,  which 
did  a  great  deal  of  work 
the  •  United  States 
gi.\ernmeht  dtirin.g  the 
Mevican  war  in  the  cast- 
ing of  cannon.  At  the 
death  of  his  father,  w  liicli 
occurred  in  1850.  Mr. 
'ii'tten,  then  only  about 
1 7  years  of  age,  entered 
the  foiimlry  and  con- 
tinued in  that  business 
until  ;d)out  18<Jl.  Since 
ibat  time  he  had  been 
engaged,  to  a  greater  or 
it-ss  de?it*^c..  iw  tlie  -stwly  f*f.  tnetuHurgy.  es|>ecial!y  in  connection 
with  in>prov:enHnts  in  cbillcd  irr-n  ca>tings.  At  the  time  of 
bis;tk\ath  he  was.xng.igvd  i»  exi>.Ioitiug;  iin  invention  relating  to 
t'h  H-i-  v>j- irii-kil  .Ml']  yltrf'nn-  t'V  CiTfir  ir"n  for  the  manufacture 
wiieels. 


R.   C.   Totten 


VcL.  88,   Xu.   1. 


Catalogs 


Skli -( )i'K\-t"xo  '  Die.— A     particularly     interesting,    fully    illus- 

mgement   and   operation   of  thread 
talog  prepared   by   Wells   Brothers 
In    addition   to   the   discussion   on 
the  general  jirinciples  of  sucJtssful  dies,  the  catalog  contains  il- 


trated  discussimi  <if  the  ar 
cutting  (lies  i^  gi\en  in  a  c 
Company,   (ireentield.    Mass. 


In.st rated   flescripiinns   of  the 
by  this   coiniiany.     This   catal 
be  of  assistance  to  tool  roon 

C\R  Wheel  L.mhe.— The 


Manning,    Maxwell    &    Moor 


type  of  sell-opening  die  perfected 
)g  includes  information  which  will 

foremen. 

lew  Putnam  42  in.  coach  and  ten- 


kr  wheel  lathe  is  well  desci  ibed  in  a  leaflet  being  sent  out  by 


^'nrk.      ibis  l.ithe  is  a  ilistinc  t  advance  in  its  field  and  provides 


119   West    I'ortieth    street.    Xew 


lor  the  turning  "I  ;i  pair  Mt 
with  only  twn  operations  an( 
change  of  cutting  tools.  IIk 
are  separately  illu>trated  .and 

Strf-I.   Am.i-..-.     .\    catalog 
Chicago,  Illinois,  contains  the 
ers'   Association  standard   spi 
the    standard    specifications    f« 


coach  or  tender  truck  wheel  tires 
without  the  necessity  of  a  single 
new  details  used  c>n  the  machine 

<lescribed  in  this  leaflet. 

rom  the  Illinois  Steel  Comjiany. 
full  text  of  the  Master  Car  Build- 
ificatious   for  steel  axles  and  also 


r  car  and  tender  axles  prepared 
by  the  Illinois  Steel  Companyl  Illustrations  are  included  show- 
ing the  standard  M.  C.  B.  anf  A.  S.  &  I.  R.  standard  axle.     .\ 

method  of  manufacture  as  it  is 
mpany's    mills    forms    the    intrd- 


briit  di.>icussion  of  tlu-  propci 
done  at  the  Illinois  Stetl  C 
duction. 

I'l  \M\(;  M.MiiiNE.-.—  A  ca  alog  devoted  entirely  to  planing 
machines  of  various  kinds  ha4  been  prepared  by  the  Belts  Mar 
chine  Company.  Wilmington.  Del.  Planers  in  sizes  from  36  iri: 
to  150  in.  liy  144  in  are  illustr  ited.  and  in  each  case  the  f.icing 
page  contain>  a  full  but  briel  description  of  the  construction. 
In  atlditiou  to  the  comjilete  ni  ichines.  the  catalog  also  contains 
illu-trations  and  descriptions  d'  some  details.  Reversing  motor 
drive  in  connection  \Vith  several  sizes  of  these  machines  is  also 
illu-lrate'l. 


I-  r  K  \  \i  ES.^'Thc  tf>S|t  of   iiu 


iiiscu>sioii  ill  a  catalog  isstted 
.^0  Church  str«et.   .\ew  Adrk.  i 


is  not  jts  important  as  what  you 


cm  grt  out  of  it.  and  this  <Up»  nds  on  how  you  lUilize  it.  which 
in  turn  i>  uoverne<l  by  your  fur  i.ice  design  and  operation."     The 


y  the  W.  I'.  Rockwell  Company, 
largtlv  based  on  this  statement. 


It     fully     describes    the     constriction    and    operation    f)f   various 

naces  and  illustrates  designs  for 
of  these  are  suitable  for  use  in 


si/es  aiul  types  of  Kockwell  fu  r 
a  great  variety  of  uses.     Manv 
railroail  shfips. 

Aift   Comvi<h1s?(»r.s.— -The  "Strl-y.of   the    Imperial"   is   the    title 


le    Ingersoll-Rand   Company,    11 


<>\    a    hookk't    jllst. issued    by    I  le    Ingersoll-Kan 
Broadway,    Xew  A'ork    <  ity.      It    outlines    in    a    brief    form    the 

truction  (.>f  the  Imperial  line  of 
1  to  give  the  rea<ler  a  thorough 
teps   in   the   construction   of   the 


features  ui  the  design,  and  con 
.'lir  coiTipressors.     It  is  arrangi 
imder>tandinj?   of  the    vari<ms 
niacbiiu"    sln;»win.g  how-    the    ain 


e<nupressurs    are    designed    and 


built.      I'.ach    iiiiport.int    opcratiln    in    the    mannfacture    is    illus- 
ir.itid  with   e.\cellent   reiiroductifins  of  i)l,iotogr;iphs. 

l\\CiHe  TYPE.fvftr^iMinuK.  r.nlletin  .\o  1.016  from  the  Amer- 
ican Locomotive  Company,  30  (Jliurch  sti'eet.  New  York,  briefly 
considers   the   fiebl   of  train   o|>i|.iUon   to   wliieh   the    Pacific  tyi)e 


loconiotivc  is  especially  adapter 
photographs  of  42  designs  that 
company.      .\    tabular   comiiaris( 


motives    gixing     the    full     <limei  >ions.  .<)f  each   is   also    included. 


This  is  a  very  complete  exhibiti 
that  have  proven  successful  ui 
Conditions  in  both  passenger  .and 


,  and  includes  in  its  10  i)ages. 
lavc  recently  been  built  by  this 
1   of  an   equal   number   of  loco- 


m  of  the  46-2  type  locomotives 
der  many  variations  of  traffic 
reight  service.    The  locomotives 


eoinillioji^  III    DoiiJ  |i.i>>vii.i;i  I    .iini 

shown   have   weights    on   driver      ranging   from   122.500  lbs.   to 
107.800  lbs 
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:*i  H'  ,      .  ,  ihc  wooden  bos.  car  that  is  too  good  to 

scrap  and  yet  not  strong  enough  to  meet 
\\ooden  niodern      service      conditions,      forms     a 

Box  Cars  serious     car     department     problem.       In 

many  cases  the  problem  has  been  successfully  solved  by  re- 
building the  cars  and  adding  steel  underframes.  While  the 
life  of  such  cars  can  be  leiifj:thened  and  their  capacity  in- 
creased by  thus  rebuildin.u:  tlieni,  it  is  always  an  expcn-ivc 
way  out  of  the  dinicivlty  atid  is  not  ahuays  justilied.  The 
method  employed  in  rein f of cing  wooden  box  cars  On  the 
Canadian  Pacific,  wliich  is  descrilied  elsewhere  in  this  is-ue, 
is  (tf  special  interest  because  of  it.-  simplicity  and  cheapness, 
and  becau:>e  the  work  can  be  done  at  almost  any  car  repair 
yard,  in  strengthening  the  ends  of  these  cars' no  expense 
is  involved  in  tearing  out  the  old  material.  Even  if  the  <)ld 
end  posts  are  cracked  they  and  the  old  lining  are  left  in  place 
and  the  reinforcemem  placed  over,  them.  The  large  number 
of  Cars^  which  have  been  strengthened  in  this  way  have  justi- 
fied the  application  of  this  end  reinforcement  and  the  Z-bar 
center  sills,  as  the  repair>  afterward  found  necessary  are  rv> 
more  extensive  than  if  an  entire  >teel  nnderframe  had  been 
employed.  ■:■':■'_.  \:r       ■     ■'       '. 


~.      _     .   .   ^  In   the  address  presented  by  George   M. 

The  Training  ,,  ,  1        r  i    .u 

I'.aslord   at    the  January   meeting   of   the 

of  Railway  ^.^.^^     KiiKland    Railroad    Club,   a   portion 

.Men  of  which    is  reprinted  in   this  issue,  the 

railway  men  of  this  country  received  a  warning.  Will  tlie 
warning  be  heeded,  or  when  skilled  men  are  needed,  will  the 
practice  be  continued  of  "Making  them  overnight  from  any- 
thing with  two  hands  that  comes  alongr^"  The  type  of  man 
that  the  railway  Conditions  of  today  demand  cannot  be  de- 
veloped overnijjrht.  nor  in  a  few  day*  or  a  few  weeks.  The 
one  solution  of  this  problem  is  careful  selection  and  sys- 
tematic training  over  a  period  of  years;  in  a  word,  ap- 
prenticeship. '  "^  ;    ^    "  .;    r- 

, ;  .\  vital  point  in  the  trainin.u:  of  apprentices,  on  which 
emphasis  was  laid  in  this  paper,  is  the  keeping  of  the  boys 
on  the  road  after  their  apprenticeship  is  completed.  In  deal- 
ing w-ith  this  Mr.  Basford  says:  "Is  your  organization  <iuali- 
fied  to  receive  and  retain  apprentices  when  through  their 
time?  if  not  you  have  a  great  work  to  do  before  you  begin 
to  talk  about  training  young  men  for  railroad  service.  Do 
you  encourage  capable  young  men.  and  do  you  haive  auto- 
matic moans  whereby  able  men  will  reveal  their  qUalificatioivs 
for  promotion?  Do  you  prottiote  men  and  thereby  encotirage 
your  subordinates  or  do  ^-ou  import  strangers  when  you  have 
good  i>laces  to  fi.ll ?  If  j-ou  cannot  aiisw'ertbesc  questions  look 
tip  the  plan  for  studying  and  recording  the  characteristics 
of  men.  which  was  so  successfully  introduced  on  the  Lake 
Shore  it  Michigan  Southern  (seC;  .Vnuricati  Engineer,  Dccetn- 
:ber*  1908,)'  about  five  years  ago  hy  {.leGrand  Parish.  Docs 
your  president  give  it  out  as  a  basic  princiiile  of  orpaniz^ation 
that  .every  oificer  on  the  road  niu>t  train  and  otherwise  edu- 
cate-his.  <»wn  success" »r?  Progressixe  pr<»n>otioii  presents  a 
prohR'niV  bill  iintil  it  is  sohcd^^-o  solved,  it  is  fruit- 

less ;to  consider  recruiting   systems.     The  hest   possible   rc- 
cruirinji   aiul   traiiiijiit;   methods   will    fail   if   recruits,   however 
'well    trained,    are    brouyht    up    atratnst     c<'ntinual     disconr- 
;:  igeniept.'"  \-:'.':...^:''':..-y'y 

In  order  to  keep  ap])rentices  on  the  payroll  after  graduation 
they  should  be  given  jonrneyinen'.s  Avages.  That  this  is 
reali/e^l  on  the  New  A'ork  (\niral  is  indicated  by  the  fact 
that  M;.JK?r  •cent  rtf.W  apprentices  ^iio  ; graduated  in  1912 
and  ifi  per  cent  t»fih<Ssewh<»  graduated  in  1913  MTprc  jdven 
journeymen's  rates  imd  remained  in  the  service  o^  tl*e  com- 
■  pahy.  ■■"  :  ^/  ".  /  '^-'^^Jv:  ■   ,-y  '  ]         ..-  '':' 

Iti  <liscussing  Mr.  Basford's  pape*;  F.  W.  Thonias.  super- 
visor of  apprentices  of  the  .Atchison,  Topeka  &  Santa  le. 
siaid:  "While  authority  was  given  us  nearly  seven  years  ago 
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to  experiment  with  an  apprenticeship  scheme  for  two  or  three 
years,  it  has  long  since  passed  the  experimental  stage  and  the 
Santa  Fe  would  no  more  think  of  abolishing  its  apprentice 
system  than  it  would  of  abolishing  its  power  houses  and  tool 
rooms.  Everything  put  forth  by  Mr.  Basford  in  this  paper, 
and  even  more,  has  been  proven  to  be  more  than  true.  Dur- 
ing this  time  we  have  hlled  a  number  of  our  shops  with  bright, 
aggressive,  active,  ambitious  young  men,  thoroughly  skilled 
in  their  trades,  and  70  per  cent  of  all  the  apprentices 
graduated  during  the  past  seven  years  are  still  in  service,  and 
over  10  per  cent  have  been  given  some  official  position. 
While  formerly  we  had  t<>  employ  from  two  to  three  thou- 
sand men  annually  to  keep  our  shops  going,  it  is  the  predic- 
tion now  that  within  two  years  from  this  date  it  will  not  be 
necessary  for  the  road  to  go  outside  to  employ  any  skilled 
mechanics.  This  road  does  not  consider  the  educating  and 
training  of  the  apprentices  in  the  shop  as  an  expense,  but 
considers  it  an  investment." 

Wherever  apprenticeship  has  been  given  a  fair  trial  the 
success  has  been  immediate,  and  the  results  that  are  being 
realized  by  the  comparatively  few  roads  that  have  installed 
such  a  system  prove  bej'ond  question  that  apprenticeship  is 
no  longer  an  experiment. 


„  ,        .  In  the  last  analysis  to  bring  a  heavy  pas- 

Pennsvlvania  /.  ,  .       . 

sengcr  tram  to  high  speed  and  to  mamtam 

an  ic      yp  ^|^^  speed,  means  simply  boiler  capacity  in 

Locomotive  ^hc   locomotive.     This,   of   course,   assumes 

that  the  cylinder  passages  are  suitably  designed  to  allow  the 
locomotive  to  run  at  high  speed  at  a  fairly  long  cut  off.  There- 
fore there  is  no  particular  advantage  in  using  a  Pacific  type 
locomotive  in  preference  to  an  Atlantic  type  provided  the  latter 
has  as  large  a  boiler  as  the  former.  It  is  a  simple  matter  to 
use  the  same  size  cylinders  in  the  two  cases  and  deliver  the  same 
power.  Limitations  of  the  weight  allowed  per  axle  of  passenger 
locomotive  on  most  roads,  however,  compel  the  use  of  three 
driving  axles  in  order  to  carry  the  requisite  boiler  to  supply  the 
power  needed  for  the  heavy  train.  These  weight  limitations  are, 
of  course,  principally  governed  by  considerations  that  affect  the 
track  structure  rather  than  any  feature  of  design  of  the  loco- 
motive. 

It  was  believed  by  the  locomotive  designers  of  the  Pennsyl- 
vania that  it  would  be  possible  to  build  an  Atlantic  type  loco- 
motive which  would  have  sufficient  boiler  capacity  for  very 
heavy  passenger  work  and  still  not  have  any  more  serious 
eflfect  on  the  track  than  the  Pacific  type  locomotives  in  use.  They 
realized,  of  course,  that  this  large  boiler  was  going  to  place 
great  weight  on  the  drivers,  but  believed  that  by  extreme  care 
in  the  design  of  the  reciprocating  parts,  it  would  be  possible  to 
so  reduce  the  weight  in  the  counterbalance  as  to  bring  the 
combined  static  and  dynamic  weight  on  the  track  to  a  figure 
below  that  ordinarily  given  by  locomotives  with  much  less  dead 
weight  on  the  axle.  This  they  proceeded  to  do  and  with  com- 
plete success.  To  be  sure,  the  weight  per  driving  axle  is  nearly 
67,000  lb.  at  the  rail,  but,  on  the  other  hand,  the  weight  of  the 
reciprocating  parts  on  each  side  of  the  locomotive  is  but  1,000  lb. 
Balanced  for  70  miles  an  hour,  with  80  in.  drivers,  the  dynamic 
augment  of  the  counterbalance  weight  is  less  than  30  per 
cent  of  the  static  weight  on  the  wheels  and,  when  combined 
with  the  static  weight,  gives  a  total  blow  on  the  rail  of  less  than 
87,000  lb.  This  is  little,  if  any  more  than  the  blow  given  by 
most  Pacific  type  locomotives  which  have  55,000  lb.  static  weight 
per  axle  at  the  rail. 

We  then  have  here  an  Atlantic  type  locomotive  with  prac- 
tically the  hauling  capacity  of  a  Pacific  type  and  with  a  total 
weight  about  60.000  lb.  less.  This  saving  in  weight  can  be 
placed  in  the  train  and  the  locomotive  should  be  capable  of 
hauling  a  heavier  trailing  load  than  a  Pacific  type  with  the  same 
size  cylinders  and  drivers.     .\s  a  matter  of  fact  this  locomotive 
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has  shown  itself  to  be  capafjle  of  pulling  an  extra  car  on  the 
same  schedule. 

of  the  construction  of  this  loco- 
elsewhere   in  this  issue,  it  will  be 


In   the   detailed   descriptioi 
motive  which  will  be  found 


been  accomplished.     Briefly, 
the  very  best  quality  of  mat 


readily  apparent  to  the  locomotive  designer  how  the  result  has 


it  consists  of  taking  advantage  of 
;rial  and  using  it  in  a  form  which 
will  allow  the  full  advantage  of  the  increased  strength  to  be 
obtained.  I 

Experience  with  the  first  e  cperimental  engine  of  this  type  in- 
dicated that  it  would  be  nece  isary  to  develop  a  new  scheme  for 
equalization  if  an  easy  ridirg  locomotive  was  to  be  obtained. 
Steps  were  taken  to  do  this  and  the  third  engine  df  the  series, 
which  has  proved  to  be  so  c(  mpletely  successful,  is  equalized  in 
a  very  unusual  manner  for  in  Atlantic  type  locomotive.  The 
result  has  been  a   smooth,   comfortable  riding  machine. 

Not  the  least  interesting  feature  of  the  locomotive  is  the  new 
trailer  truck  that  has  been  ipplied.  The  truck  frame  in  this 
case  also  acts  as  an  equalizer,  a  combination  which  has  worked 
out  very  satisfactorily.  It  is  in  the  form  of  a  single  large  steel 
casting  which,  while  massive  in  form  and  of  great  strength,  is 
remarkably  light.  It  is  held!  from  movement  in  a  horizontal 
plane  at  the  radius  pin  and  fr  )m  movement  in  the  vertical  plane 
at  the  trailer  truck  journal  bu  at  all  other  points  it  is  permitted 
a  combination  movement  eithe  ■  horizontally  or  vertically  as  may 
be  necessary  for  the  radial  action  or  the  action  as  an  equalizer. 
These  two  movements  do  npt  interfere  with  each  other  in 
any  way. 


Refrigerator 
Car 
Design 

general   have   been   adding  ve 


\n  articl ;  in  the  issue  of  January  30  of  the 


i\ailway  L\ge   Gazette   presents    some   very 
interesting  facts  in  connection  with  refrig- 
erator ca^s.    In  recent  years  the  railways  in 
materially   to   their  amount  of 


e(|uipmcnt  of  this  kind  till  at  the  present  time  they  now  control 
ovt-r  63  per  cent  of  the  refrigerator  cars  in  operation.  The 
tendency  appears  to  be  tov»'ard  ja  decrease  in  the  number  of  pri- 
vately owned  cars  of  this  class  and  it  is  advisable  for  the  mechan- 
ical department  to  extend  its  knowledge  of  the  features  of 
design  that  are  peculiar  to  his  class  of  equipment.  As  is 
pointed  out  in  the  article,  refi  igeration  is  a  science  which  re- 
quires a  certain  amount  of  car  ;ful  study  if  it  is  to  be  success- 
fully applied  to  railway  equipi  lent.  Perishable  freight,  if  not 
given  the  proper  protection  anc  care,  will  produce  more  claims 
per  unit  of  neglect  than  any  o:her  class  of  freight.  A  refrig- 
erator car  is  a  cold  storage  plant  on  wheels,  but  its  service  is 
such  that  what  might  be  entirel  r  practical  for  an  ordinary  cold 
storage  plant  may  not  be  practi  :al  in  a  refrigerator  car.  Like- 
wise, the  general  type  of  box  :ar  construction  cannot  be  fol- 
lowed in  all  its  details  in  the  co  istruction  of  these  cars. 

The  article  states  that  since  t  le  extra  weight  of  refrigerator 
cars  is  carried  in  the  superstructure,  which,  together  with  the 
high  or  suspended  load  usually  :arried,  will  raise  the  center  of 
gravity  of  the  car  an  appreciable  amount,  there  has  been  at  one 
time  or  another  a  large  number  of  derailments.  When  these 
have  occurred  it  has  been  found  that  they  can  be  almost  entirely 
overcome  by  decreasing  the  distance  between  the  side  bearings 
and  bringing  them  well  inside  o '  the  rails.  The  standard  prac- 
tice in  this  regard  now  seems  t«  be  about  24  in.  on  each  side 
of  the  center  of  the  truck,  with  la  clearance  of  J4  '"•  to  y%  in. 
Some  car  designers  are  stronglM  in  favor  of  roller  side  bear- 
ings or  some  anti-friction  arrangement  which  will  assist  the 
trucks  in  traversing  curves,  since  the  refrigerator  car  body  is 
of  such  rigid  construction  that  iit  will  not  ease  off  from  the 
side  of  the  truck  as  it  strikes  the  elevated  rail. 


An   excellent  method  of  keepiii 


free  from  permeating  odors  is  suggested  from  the  experience  of 


one  car  company.     This  consists 
linseed   oil  to  the  inside   sheathiu 


g  refrigerator  cars  clean  and 


of  applying  two  coats  of  hot 
g  of  the  car  and   covering  it 
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with  a  good  grade  of  varnish.  The  oil  will  be  absorbed  as  soon 
as  applied,  filling  the  pores  of  the  wood  and  thereby  preventing 
any  material  amount  of  absorption  of  any  odors.  The  cars  can 
then  be  kept  clean  with  ordinary  soap  and  water. 

It  is  pointed  out  that  the  most  vulnerable  part  of  a  refrig- 
erator car  is  the  insulation,  and  unless  this  is  applied  correctly 
it  will  very  greatly  decrease  the  efficiency  of  the  car.  An  in- 
teresting test  of  the  value  the  number  of  layers  of  insulation 
may  have  in  a  refrigerator  car  is  reported.  The  purpose  of  this 
test  was  to  determine  whetlier  or  not  it  would  be  advisable  to 
add  an  extra  layer  of  insulation  to  some  one-layer  cars,  and  to 
compare  the  efficiency  with  that  of  a  car  provided  with  three 
layers  of  insulation.  The  test  was  a  standing  test  and  the  car 
was  empty.  All  four  cars  under  test  were  iced  at  the  same  time 
with  7,300  lb.  of  ice  and  the  temperatures  were  read  on  six 
thermometers  scattered  throughout  the  car.  every  four  hours  there- 
after. A  temperature  of  48  dcg.  was  maintained  in  the  car  with  one 
layer  of  insulation  for  18  hrs.  and  30  min. ;  in  the  two-ply  car 
it  was  maintained  for  68  hrs..  and  in  the  threeply  car.  115  hrs. 
and  30  min.  The  ice  lasted  196  hrs.  in  the  first  car;  216  in  the 
next,  and  236  hrs.  in  the  three-layer  car.  Another  test  of  the 
value  of  insulation  was  made  on  two  cars,  one  of  which  had  two 
layers  of  ]j  in.  Linofelt,  and  the  other  with  six  layers  of  the 
same  insulation.  These  cars  made  a  nine  days'  journey  with  an 
average  outside  temperature  of  68  deg.  The  two-layer  car  con- 
sumed in  this  journey.  12,055  lb.  of  ice  and  the  six-layer  car. 
8.410  lb.  of  ice.  On  arrival  the  temperature  in  the  two-la\-er 
car  was  42  dcg..  and  in  the  six-layer  car  about  43  deg.  This 
test  showed  that  the  heat  transmission  through  the  two-layer 
car  was  at  the  rate  of  5.1  B.  t.  u.  per  square  foot  of  exposed 
surface  for  24  hrs.  per  degree  of  difference  between  the  inside 
and  outside  temperatures.  For  the  six-layer  car  the  amount  of 
heat  transmission  was  only  3  B.  t.  u.  on  the  same  basis.  The 
maximum  variation  for  24  hrs.  in  the  six-layer  car  was  2  deg., 
and  in  the  two- layer  car  it  was  6  deg.  These  tests  very  clearly 
indicate  the  necessity  of  not  only  using  ample  insulation,  but 
using  the  best  quality  and  applying  it  in  the  best  manner.  The 
article  illustrates  a  number  of  recommended  arrangements  for 
insulation  applications. 


The  Road 

Foreman    of 

Engines 


The  road  foreman  of  engines,  or  travel- 
ing engineer,  holds  a  most  important 
position  as  a  railway  officer.  The  nature 
of   his   duties   is   such   that,   if  he   is   the 


right  type  of  man,  he  can  become  a  power  in  the  economical 
operation  of  trains;  on  the  other  hand,  if  he  is  not  the  right 
man  for  the  position,  he  may,  unless  he  is  promptly  checked, 
cause  a  rapid  deterioration  in  the  quality  of  the  service  ren- 
dered by  the  enginemen  over  whom  he  has  charge. 

In  an  article  on  this  subject  in  the  Railway  Age  Gazette  of 
February  6,  the  question  of  temperament  is  placed  first  as  the 
one  demanding  the  greatest  consideration  in  the  selection  of 
a  road  foreman.    The  article  states:    .::j'. - 

"In  choosing  a  man  from  the  ranks  for  fhe  position  of  road 
foreman  there  are  several  things  to  consider.  A  man  may 
have  a  good  record  as  regards  freedom  from  accidents; 
he  may  have  a  record  for  saving  fuel ;  he  may  be  able 
to  get  his  train  over  the  road  under  trying  conditions : 
he  may  have  an  unusually  thorough  knowledge  of  the 
locomotive.  One  or  more  of  these  reasons  frequently  will 
be  made  the  prime  factor  in  the  selection  of  road  foremen. 
Without  question  they  are  matters  of  great  importance  and 
are  to  be  given  careful  consideration  in  deciding  on  the  man 
for  the  place.  But  should  any  one  of  them,  or  all  of  them 
combined,  constitute  the  deciding  factor  in  making  the  final 
selection?  This  is  a  weighty  question,  and  a  little  study  of 
the  nature  of  the  work  may  help  in  answering  it. 

"Now,  the  road  foreman  is  a  teacher.  To  be  a  thoroughly 
competent  officer,  he  needs  all  the  temperamental  character- 


istics of  the  most  successfuledticator.  He  is  placed  in  direct 
charge  of  the  enginemen  and  the  firemen  in  his  district,  and 
he  has,  or  ought  to  have,  charge  of  the  selection  and  training 
of  firemen.  It  is  through  his  training  and  under  his  direction 
that  these  j^oung  men  become  enginemen,  and  their  ability  as 
rimners  depends  to  a  great  extent  on  the  road  foreman. 
Moreover,  a  considerable  part  of  this  officer's  work  is  the 
conducting  of  investigations;  and  in  order  to  properly  weigh 
the  evidence  and  decide  with  absolute  fairness  on  the  disci- 
pline necessary  in  such  cases,  he  must  be  thoroughly  capable 
of  acting  in  a  judicial  capacity. 

''Summarizing,  then,  the  characteristics  which  should  obtain 
in  a  man  if  he  is  to  successfully  fill  the  position  of  road  fore- 
man of  engines:  He  should  be  of  an  even  temperament  and 
of  a  disposition  which  will  command  the  friendly  feeling  and 
the  respect  of  those  under  him;  he  should  be  capable  of  train- 
ing men;  and  in  investigations,  he  should  be  capable  of  getting 
at  all  the  evidence,  weighing  it  judicially,  basing  his  decision 
on  sound  reasoning  and  then  enforcing  discipline  impartially. 
In  brief,  he  should  combine  the  qualities  of  a  student  of 
human  nature,  a  skilful  educator  and  an  impartial  judge.  He 
should  also  have  a  thorough  know-ledge  of  the  locomotive 
and  its  efficient  handling,  and  of  course,  be  thoroughly  ac- 
quainted with  all  the  rules  regarding  the  operation  of  trains." 

Too  little  attention  is  generally  given  to  the  selecting  of 
men  for  the  position  of  firemen.  There  have  been,  of  course, 
times  when  it  was  necessary  to  take  almost  any  man  who 
came  along  and  applied  for  a  place;  but  even  at  such  times 
a  better  class  of  men  could  have  been  obtained  had  a  compe- 
tent road  foreman  hired  the  man,  rather  than  some  one 
totally  unacquainted  with  the  operation  of  locomotives.  In 
treating  this  phase  of  the  subject  the  article  says: 

"The  selection  and  training  of  firemen,  who  are  to  be  the 
future  enginemen,  should  be  given  at  least  as  much  care  as 
the  selection  and  training  of  shop  apprentices;  and  the  man 
who  understands  better  than  anyone  else  the  type  of  man  that 
will  produce  the  best  results  in  this  service  is  the  road  fore- 
man. The  road  foreman  has  the  chief  responsibility  in  train- 
ing the  man  after  he  is  accepted,  and  he  should  personally 
select  the  material  with  which  he  has  to  work.  The  selection 
is  too  important  to  be  settled  without  his  aid.  In  order  to 
do  this  intelligently  he  must  be  a  student  of  men,  their 
characteristics  and  their  habits." 

Good  results  cannot  be  expected  from  a  road  foreman  if 
he  is  overworked.  This  naturally  brings  up  the  question  of 
how  much  work  should  be  assigned  to  a  road  foreman.  There 
has  seemed,  in  the  past,  to  be  a  tendency  toward  placing  too 
many  crews  under  one  foreman's  supervision,  and  when  this 
is  done  he  cannot  do  justice  to  any  crew.  Under  such  cir- 
cumstances he  seldom  rides  with  a  crew  unless  so  directed 
by  his  superiors  because  the  men  in  question  are  not  doing 
good  work.  In  the  article  from  which  we  have  quoted, 
emphasis  is  laid  on  the  success  of  the  system,  now  in  force 
on  a  number  of  roads,  of  requiring  the  road  foreman  to  visit 
each  of  his  crews  once  in  a  certain  period  of  time,  30  days 
being  generally  fixed  as  the  limit  for  this  purpose.  In  con- 
clusion, three  principal  considerations  are  outlined  for  the 
selection  of  road  foremen: 

"(1)  Consider  first  the  temperament  of  the  man;  his  ability 
as  an  engineman  and  his  other  characteristics  should  be  secondary 
to  this.  -^ '-^y-^' ■[.'■{!■    '■■  ;■;  ■- 

"(2)  Make  a  careful  study  of  what  it  is  desired  to  have  the 
road  foreman  accomplish  and  with  this  in  mind  fix  the  extent 
of  his  work  so  that  he  can  keep  in  close  and  frequent  touch 
with  every  man  under  his  jurisdiction. 

"(3)  Give  him  absolute  charge  of  the  hiring  of  firemen 
and  the  training  of  both  firemen  and  enginemen;  then  hold 
him  responsible  for  the  development  of  the  right  kind  of 
men. 

"Finally,  if  a  system  of  supervision  and  training  of  engine- 
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men  by  means  of  road  foremen  is  to  be  a  success  the  officer 
who  selects  the  road  foreman  must  be  a  man  who  is  wholly 
fitted  for  the  position  he  holds.  It  cannot  be  reasonably 
expected  that  a  master  mechanic  who  is  narrow  minded,  and 
who  looks  only  at  today  and  lets  tomorrow  take  care  of  itself, 
will  have  under  him  any  but  men  of  the  same  type.  In  the 
final  analysis,  the  type  of  man  who  holds  the  place  of  road 
foreman  depends  on  the  type  of  man  at  the  head  of  the 
organization." 


NEW    BOOKS 


Kansas  Fuels:  Coal,  Oil,  Gas.  Engineering  Bulletin  No.  3  from  the  Uni- 
versity of  Kansas.  Bound  in  paper.  6  in.  x  9  in.  40  pages.  Illustrated. 
Published  by  the  University  of  Kansas,  Lawrence,  Kan.  Copies  free 
on  request. 

The  heating  values  and  proximate  analyses  of  coal,  as  found  in 
the  different  mines  in  Kansas,  together  with  other  important  in- 
formation concerning  the  mining  and  the  general  characteristics 
of  the  fuel  are  given  in  this  bulletin.  Similar  analyses  and  in- 
formation are  also  included  in  connection  with  oil  and  natural 
gas  from  the  same  regions. 


Stontaneous  Combustion  of  Coal.  By  S.  W.  Parr  and  F.  W.  Kressmann. 
Bulletin  No.  46,  University  of  Illinois.  87  pages.  6  in.  x  9  in.  Illus- 
trated. Bound  in  paper.  Published  by  the  University,  Urbana,  111. 
Copies  free. 

In  view  of  the  fact  that  it  is  becoming  quite  general  practice 
for  the  larger  users  to  store  quantities  of  fuel  for  the  purpose 
of  protecting  themselves  against  labor  difficulties  at  the  mines 
or  interference  of  transportation  by  weather  conditions,  a 
thorough  investigation  of  the  causes  and  prevention  of  sponta- 
neous combustion  is  of  decided  value.  This  bulletin  contains 
probably  the  most  carefully  prepared  report  on  the  subject  that 
has  yet  appeared.  In  the  conclusions,  it  lists  the  preventive  or 
precautionary  measures  that  are  suggested  for  the  prevention  of 
spontaneous  combustion,  especially  with  bituminous  coals  of  the 
Illinois  type. 


Scientific  Management.  Addresses  and  discussions  presented  at  the  First 
Tuck  School  Conference,  Dartmouth  College.  Bound  in  cloth,  6  in.  x 
9  in.,  387  pages.  Published  by  the  Weekly  Bulletin  Publishing  Co., 
Boston,    Mass.      Price    $2.50   net. 

This  book  contains  a  complete  report  of  the  conference  on  Scien- 
tific Management  held  at  Dartmouth  College  under  the  auspices 
of  the  Amos  Tuck  School  of  Administration  and  Finance,  includ- 
ing papers  on  the  principles  of  scientific  management,  scientific 
management  and  the  laborer,  scientific  management  and  the 
manager,  discussions  of  the  applicability  of  scientific  manage- 
ment in  certain  indnstrics.  scientific  management  and  govern- 
ment, and  other  phases  of  scientific  management.  Among  the 
the  authors  arc  included  Henry  H.  Quinl)y,  ex-Governor  of  New 
Hampshire;  Ernest  Fox  Nichols,  LL.D..  President  of  Dartmouth 
College;  Frederick  W.  Ta\lor,  consulting  engineer;  Henry  L. 
Gantt,  consulting  engineer;  Harrington  Emerson,  consulting  en- 
gineer, and  other  experts  who  arc  noteworthy  in  scicntilic  man- 
agement. 


Analyses  of  Coals  in  the  United  Str.tes.  r.y  N.  W.  Lord.  Bulletin  No.  22, 
Department  of  the  Interior.  Bureau  of  Mines.  In  two  parts.  Bound 
in  pai)er.  6  in.  x  9  in.  1,200  pages.  Illustrated.  Published  by  the 
Bureau  of  Mines.     Copies  free. 

This  bulletin  contains,  in  the  first  part,  analyses  which  have 
been  made  by  the  United  States  Geological  Survey  and  tiie  Na- 
tional Bureau  of  Mines  from  1904  to  1910  of  over  10.000  samples 
of  coal  collected  in  the  United  States.  In  the  seccjnd  volinue 
are  full  descriptions  of  the  samples  tliat  are  shown  by  analyses 
only  in  the  first  part.  These  descriptions  have  ])een  compiled 
from  the  note  books  of  the  persons  who  collected  the  samples 
and   present   such    information    regarding   the   character   of  the 


coal,  the  impurities  in  the  teds  sampled  and  the  nature  of  the 
roof  and  the  floor  of  the  b^d,  as  has  a  definite  bearing  on  the 

the  samples.  They  also  give  sup- 
plementary details  as  to  thelcapacity  or  output  of  the  mine,  the 
methods  used  in  mining,  the  preparation  of  the  coal  and  the 
chief  uses  to  which  it  is  pilt.  The  bulletin  contains  chapters 
by  J.  A.  Holmes,  F.  M.  Stanton,  A.  B.  Fieldner  and  Samuel 
Sanford. 


American  Railway  Master  Median 


cs'  Association.     Proceedings  of  the  1913 


convention  include,  in  addition  to 


convention.  Illustrated.  Hound  in  cloth.  856  pages,  6  in.  by  9  in. 
Published  by  the  Association.  .' oscph  VV.  Taylor,  secretary,  1112  Karpen 
building,  Chicago,  111.     Price 

The  proceedings  of  the  1913 
the  full  text  of  the  reports  a  id  discussions  of  the  various  com- 
mittees, a  reprint  of  the  Pennsylvania  Railroad  report  on  the 
tests  of  a  superheated  stean  Atlantic  type  locomotive,  which 
formed  an  appendix  to  the  i  eport  of  the  committee  on  super- 
This  section  makes  i  he  book  of  unusual  value  for  ref- 

nost  complete  in  every  particular 
alue  to  all  locomotive  designers, 
of  committees  that  will  report  at 
as  the  usual  matter  included  in 
connection   with 


heaters 

erence,   since  the   tests  were 

and    contain    data    of   great    ' 

The  volume  contains  the  list 

the    1914   convention   as   well 

the   proceedings   of   the   largej-   associations   m 

the  list  of  members,  etc. 


Master  Car  Builders'  Association.  Proceedings  of  the  1913  convention. 
Illustrated.  Bound  in  cloth.  '  142  pages,  6  in.  by  9  in.  Published  by 
the  Master  Car  Builders'  Ass  relation;  Joseph  VV.  Taylor,  secretary, 
1112   Karpen  building,  Chicago,!  III.     Price  $10. 

Each  year  the  report  of  the  >roceedings  of  the  convention  of 
the  Master  Car  Builders'  .\ss(  ciation  has  continued  to  grow  in 
size,  and  in  1913  it  reached  a  total  of  1,142  pages  in  addition 
to  90  double  page  charts.  Thi  has  made  it  advisable  to  publish 
it  in  two  parts.  Part  I  contain ;  the  reports  of  the  committees  at 
the  last  convention  with  the  foil  discussion  thereon,  reports  oi 
the  officers  and  the  minutes  (if  the  meetings  of  the  executive 
committee.     It  contains  666  pages.     In  Part  11  are  the  rules  of 


interchange,  the  results  of  latt 
recommended  practice  of  the  ; 
increased  from  $7.50  to  $10.00, 
the  1913  convention  there  were 


cussion.     Many   of   these   were 


names  of  the  members  of  the 


r  ballot  and  the   standards  and 

ssociation.     The   price  has  been 

This  includes  both  volumes.     At 

reports   from  29  different  com- 


mittees discussed  in  addition  t>  three  subjects  for  topical  dis- 


of   the   utmost   importance  and 


value  to  the  railwavs  of  the  co  mtrv.     The  volume  contains  the 


different  committees  which  will 


report  at  the  1914  convention,  as  well  as  a  full  list  of  the  mem- 
bers of  the  association  with  thtfr  addresses  and  the  number  of 
cars  represented. 


U'orking   Drawings   of   Machinery 
McKenzie.      Bound   in    cloth. 


T?  r    Walter    H.    James    ,nnd    Malcolm    C. 


Ill 


second    and   third   vear    students 


istrated.      6    in.    x    9    in.      140    pages. 

Publis'ied    by    John     Morlty    &    S<  iis,    432    Fourth    avenue.    New    York. 

Price   $2. 

While  this  book  is  planned  especially  to  meet  the  needs  of  the 


who   arc    studying   drawing   in 


the  department  of  mechanical  ei  gincering  at  the  Massachusetts 


:i 


lnstitut,e   of  Technology,   it   is   n 
but   rather  takes   the   form   of 
mechanical     drawing    to     the     d 
chinery.      It    gives    a    correct    co 


It   by   any  means   a   text  book, 

treatise   in    the   application    of 

ascribing    or    designing    of    ma- 

-  icejUion    of   the    character    and 


purpose  of  a  working  drawing,  exact  relation  between  the  pic- 
torial drawing  of  an  object  arwl  its  orthographic  projection, 
and  illustrates  good  modern  practice  in  methods  of  representa- 
tion, dimensions,  drafting  room  systems  and  the  like.  Further 
it  explains  briefly,  from  the  standpoint  of  the  engineer  rather 
than  from  the  architect's,  a  fe\N  of  the  common  methods  of 
pictorial  representation,  particula  'ly  of  mechanical  perspective. 
The  text  is  clearly  expressed  a  id  the  illustrations  are  on  a 
scale  well  suited  to  the  size  of  tl  e  page. 


■^ 
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Communications 


TURNING    DRIVING    WHEEL    TIRES 


Huntington.   VV.   Va.,  January  16,   1914. 

To  THE  Editor: 

I  note  in  the  June,  1913,  issue  on  page  336  a  record  for  turning 
driving  wheel  tires  at  the  Richmond  shops  of  the  Chesapeake  & 
Onio,  and  in  the  December.  1913.  issue,  page  640,  the  record 
made  at  the  Clifton  Forge  shops  of  the  same  company. 

We  have  at  the  Huntington  shops  of  the  Chesapeake  &  Ohio 
one  of  the  latest  types  of  heavy,  high  duty,  driving  wheel  lathe 
manufactured  by  the  Niles-Bement-Pond  Company,  and  of  the 
same  pattern  on  which  the  two  above  mentioned  records  were 
made.  This  machine  differs,  however,  in  the  method  of  drive. 
In  the  other  tests  the  machines  were  driven  by  direct  current 
motors  which  give  a  wider  variation  of  speed.  In  the  test 
noted  below  the  machine  was  driven  by  a  50  h.  p.  440  volt  3 
phase  alternating  current,  motor  at  900  r.  p.  m. 

By  careful  attention  to  the  details  we  turned  the  following  set 

of  Mallet  locomotive  driving  wheel  tires,  consisting  of  six  pairs, 

in  a  total  time  of  2  hr.  24  min.     The  depth  of  cut  was  J4  in- 

on  the  side,  making  Yz  in.  reduction  in  diameter.     The  original 

diameter  of  the  tires  was  56  in.     They  were  very  hard  and  the 

small  reduction  did  not  permit  us  to  get  under  all  of  the  hard 

spots. 

Time  Time                Time       Time,  Floor      Cutting 

Pair           Chucking.  Finishing.  Removing,     to  Floor.           Speed. 

No.                Min.  Min.                  Min.             Min.          Ft.  per  Min. 

1 3  18H                 IH                 23                     11 

2 3  18                     2                    23                     11 

3 3  23                      2                      28                      11 

4 ZVi  19                      Wi                 24                      11 

S 3  20                      2                      25                      11 

6 ..     3  16'/,                  \Yi                 21                      11 

Average  time  turning.  19  min.  10  sec.  Average  time  removing  from 
lathe,   1   min.  45   <ec.      .\verage  time  from  floor  to  floor,  24  min. 

H.  M.  Brown 
Shop  Superintendent. 

DOES  THIS  FIT  YOUR  SHOP? 


New   York,   January    19,    1914. 
To  THE   Editor  : 

I  have  been  much  interested  in  the  articles  entitled,  "College 
Men  and  the  Railroads." 

I  first  entered  a  technical  college,  but  after  a  year  of  it,  I  de- 
cided that  it  would  not  help  me  in  the  mechanical  department 
of  a  railroad,  so  I  left.  I  am  now  a  machinist's  helper  in  the 
erecting  shop  of  one  of  the  largest  shops  in  the  East,  and  should 
like  to  know  if  other  shops  are  managed  the  way  this  one  is. 

A  locomotive  comes  into  the  shop  and  stripping  is  begun. 
Quite  a  few  parts  are  broken  or  distorted  by  rough  handling. 
Smaller  parts,  such  as  brackets,  arc  thrown  to  the  ground  or 
into  the  pit.  A  sweeper  comes  along  and  shovels  the  dirt,  ashes, 
lagging,  and  some  of  these  small  parts  into  a  wheelbarrow  and 
the  contents  of  the  latter  are  thrown  away.  Nothing  would  be 
easier  than  to  have  boxes  to  put  the  parts  in.  A  farmer  taking 
a  machine  apart  knows  enough  to  do  that. 

It  is  the  same  with  the  bolts  and  nuts,  many  of  which  are 
removed  in  perfect  condition — they  are  thrown  down  and  swept 
away. 

Pipes,  copper  as  well  as  iron,  are  frequently  lost  in  the  same 
way. 

Then,  when  it  comes  to  assembling  the  locomotive,  how  do 
they  replace  the  missing  parts — order  new  ones?  No — send  a 
man  outside  and  take  that  part  from  an  engine  of  the  same 
class  which  is  waiting  to  come  into  the  shop.  All  this  takes 
extra  time.  Often  the  part  won't  fit,  so  a  man  is  put  to  work 
chipping  and  filing  it — marvelous  efficiency. 

As  to  the  tools,  most  of  them  are  in  poor  condition.  If  a 
man  was  employed  especially  to  keep  the  wrenches  up  to  gage, 
to  retemper  chisels  and  repair  other  tools,  his  wages  would  be 
saved  many  times  over. 


Another  thing — anyone  grinds  drills,  chisels  and  lathe  tools. 
I  thought  it  an  indisputable  fact  that  the  only  economical  way 
was  to  have  certain  men  do  all  the  grinding.  Cutting  tools 
will  not  work  efficiently  if  ground  with  a  wrong  angle. 

1  do  not  say  that  everything  is  done  badly,  nor  do  I  pretend 
to  know  it  all,  but  it  seems  to  me  that  in  some  of  these  prac- 
tices,  there   is   room    for   improvement.  Helper. 


YOUNG     VALVE    GEAR 


.-.v.     \*|5oVTH  Bethlehem,  Pa.,  January  10,  1914. 
To  THE  Editor:  ;;.  >;^':' -^  ^  :    ^• 

I  noticed  on  page  43  of  the  Januarj'  issue,  the  description  of  a 
new  valve  gear  designed  by  O.  W.  Young,  of  Schenectady,  N.  Y. 
In  going  over  this  article  I  note  that  Mr.  Young  made  a  mistake 
in  comparing  his  valve  gear  with  the  Walschaert.  In  the  valve 
ellip.ses  presented,  Mr.  Young  uses  a  valve  travel  of  6^/2  in.,  IJ^ 
in.,  lap,  ^4-in  lead  and  ^-in.  inside  clearance  on  the  Walschaert 
gear,  and  8j/^  in.  travel,  1J4  in.  lap,  5^-in.  lead  and  J4-in.  inside 
clearance  for  his  valve  gear.  He  then  goes  on  to  state  that  his 
gear  gives  50  per  cent  wider  port  opening  at  all  cut-offs. 

The  error  lies  in  the  fact  that  he  should  -have  considered  all 
things,  including  valve  travel,  lap,  lead,  etc.,  the  same  on  both 
gears  when  making  the  comparison.  There  has  been  much  talk 
in  regard  to  patent  valve  gears  and  their  nicety  of  steam  dis- 
tribution, when  compared  with  the  Walschaert  gear.  In  actual 
practice,  however,  we  do  not  get  this  nicety  of  steam  distribution. 
If  Mr.  Young  would  construct  valve  ellipses  for  the  Walschaert 
gear,  and  ellipses  for  his  gear,  taking  the  same  lap,  lead,  valve 
travel,  etc.,  in  both  gears,  I  believe  he  will  find  that  the  steam 
distribution  given  by  his  gear  will  not  be  so  much  better  than  that 
given  by  the  Walschaert.  Furthermore,  the  valve  travel  of  8J4 
in.  assumed  by  Mr.  Young  is,  I  believe,  impractical,  especially 
with  the  slide  valve  engine,  for  the  reason  that  the  speed  of  the 
valve  Vould  be  so  high  that  it  would  be  a  very  difficult  matter 
to  lubricate  the  valve  properly.  A.  L.  Roberts, 

Mechanical  Engineer. 
[Mr.   Young's  reply  to  the  above  criticism  is  given  below. — 
Editor.]  _ 

ScHfijfECTADV,  N.  Y.,  January   15,   1914. 
To  THE  Editor  : 

The  Walschaert  gear  is  above  criticism  up  to  6j/$  in.  valve 
travel  with  proportionate  lap  and  lead.  It  is  now  being  frequently 
arranged  for  7  in.  travel,  but  at  the  expense  of  very  objectionable 
angularities.  ;^    '  --'C 

The  comparison  made  was  between  what  is  thought  to  be  the 
fair  limit  of  capacity  of  the  two  gears  and  is  solely  for  the 
purpose  of  indicating  the  need  of  a  gear  that  will  take  care  of  the 
large  cylinder  volumes  now  being  used. 

It  shows  a  logical  reason  why  the  large  engines  do  not  develop 
a  draw  bar  pull  at  high  speed  at  all  proportionate  to  their  size, 
when  compared  with  smaller  engines.  No  special  claim  is  made 
for  the  Young  gear  in  the  way  of  improved  distribution  when 
the  travel,  lap,  lead  and  clearance  are  the  same  as  in  the 
Walschaert  gear.  The  valve  movement  is  then  almost  identical, 
but  the  point  is  made  that  the  Young  gear  has  capacity  for 
greater  travel  without  excessive  angularities.  This  permits  more 
lap,  lead  and  exhaust  clearance,  and  in  consequence  wider  open- 
ings without  change  in  the  time  of  the  events.  Pre-admission, 
release  and  closure  will  take  place  at  the  same  period  of  the 
stroke,  but  the  added  area  will  facilitate  the  rapid  flow  of  larger 
volumes.  A  pair  of  16  in.  piston  valves  with  their  stems  fre- 
quently weigh  700  pounds.  A  decided  increase  in  port  openings 
permits  the  use  of  smaller  valves  without  decreasing  the  efficiency 
of  the  engine. 

It  is  only  at  high  speed  in  the  running  cut-off  that  the  matter 
of  lubrication  need  be  considered.  Is  it  probable  that  20  per  cent 
increase  in  travel  will  introduce  additional  difficulties  in  view  of 
the  fact  that  the  valve  will  wipe  a  greater  portion  of  its  seat 
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that  has  been  exposed  to  oil  saturated  steam?  On  the  contrary, 
is  it  not  the  case  that  immediate  relief  for  dry  valves  in  practice 
is  to  drop  the  reverse  lever  a  few  notches  for  the  purpose  of 
increasing  the  travel  ?  Slide  valves  need  not  be  considered  in  this 
connection  for  that  type  of  valve  is  now  obsolete,  when  super- 
heat is  used. 

I  am  arguing  for  a  gear  of  greater  capacity  than  those  now 
in  use,  and  not  especially  to  promote  the  identical  gear  under 
discussion  if  some  other  arrangement  can  be  found  that  will  pro- 
duce equally  good  results.  O.  W.  YoUNG. 


COLLEGE  MEN  AND  THE  RAILROADS 


La  Fayette,  Ind.,  October  18,   1913. 

To  THE  Editor  : 

My  attention  has  been  called  to  the  communication  in  the 
October  number  of  your  magazine  and  to  the  editorial  comment. 
I  am  naturally  much  interested  in  this  discussion,  as  college 
faculties  are  anxious  to  know  whatever  may  be  lacking  in  the 
education  and  training  of  graduates  and  how  any  deficiencies  may 
be  made  good. 

The  first  purpose  of  every  college,  whether  technical  or  non- 
technical, should  be  to  send  forth  its  graduates  with  minds  well 
trained  for  action  and  with  a  fair  equipment  in  general  arts  and 
sciences.  Further  than  this,  the  technical  institution  may  give 
some  training  in  mechanics  and  engineering.  It  may  not,  how- 
ever, attempt  to  specialize  very  much  in  the  various  branches  of 
engineering  without  danger  of  weakening  the  fundamental 
courses. 

Four  years  is  not  time  enough  in  which  to  take  the  average 
high  school  graduate  and  make  of  him  a  mechanical  or  civil 
engineer,  much  less  a  railroad  engineer.  To  do  this  successfully 
means  the  addition  of  one  or  two  years  to  the  college  course  and 
a  corresponding  delay  in  the  start  in  a  profession. 

A  certain  amount  of  railroad  training  is  given  at  Purdue 
University  as  an  elective  in  the  senior  year  and  represents  about 
a  third  of  the  time  of  that  year  in  class  room,  drawing  room 
and  laboratory.  There  are  such  electives  in  the  schools  of  civil, 
mechanical  and  electrical  engineering,  fitting  the  graduates  to 
enter  positions  in  the  maintenance  of  way,  motive  power  or 
electrification  departments  respectively.  That  a  considerable 
number  of  Purdue  graduates  have  continued  in  railway  work  is 
evidenced  by  the  following  table  which  shows  the  professions  in 
1911  of  those  who  had  graduated  up  to  that  time  in  the  schools 
of  civil,  electrical  and  mechanical  engineering.  The  list  given 
represents  about  95  per  cent,  of  the  living  graduates  from  those 
schools : 

Mecban- 
Civil.  Electrical.         ical. 

Banking    1  0  7 

Bridge  construction 31  4  3 

Civic  railways    11  42  4 

Construction  and  contracting 112  13  37 

Consulting    work    19  9  8 

Farming  and  farm  products 12  10  17 

Graduate  students    S  3  5 

Heat,  light  and  power 8  57  20 

In  public  service: 

United  States    S3  24  13 

States    6  4  3 

Cities   45  3  8 

Other    10  2  2 

Lawyers   1  8  5 

Manufacturing: 

Motor    13  31 

Railroad   3  23 

Iron  and  steel IS  12  40 

Other  mechanical    4  14  126 

Electrical    2  113  30 

Miscellaneous    S3  50  133 

Mercantile  work  17  45  74 

Printing  and   writing    2  2  9 

Real  estate  and  insurance 6  2  3 

Steam   railroads    194  36  122 

Teaching: 

College    *;,...;. 20  28  52 

High  school    ...;... 6  IS  29 

Telephone  and  telegraph 1  S8  3 

Miscellaneous    5  2  10 

Not  specified    10  206  13 

Total   649  778  830 


Grouping  those  who  are 
railroad  work,  we  have  the 


iirectly  or  indirectly  associated  with 
[following  comparative  table: 


Dirkct. 

K 


Indirect. 


Total. 


r- 

No.  Per  cent. 

312  48 

110  14.1 

200  24.1 


School.                           No.    P«  r  cent.  Xo.    Per  cent. 

Civil    205          31.5  107          16.5 

Electrical    81         10.4  29           3.7 

Mechanical    149          18  51            6.1 

Note. — One-half  of  those  listed  n  contracting,  consulting  or  college  teach- 
ing are  considered  as  indirectly  :  ssociated  with  railways.  The  percentages 
are  based  on  the  totals  for  each    chool  as  given  in  the  first  table. 

If  there  should  be  added  to  the  above  list  the  names  of  those 
who  are  engaged  in  manufacturing  railway  equipment,  the  pro- 
portions would  be  still  greater. 

That  there  are  many  who  uall  by  the  wayside  is  undoubtedly 
true.  In  the  first  place,  the  raiway  apprenticeships  are  not  always 
of  a  character  to  attract  bright,  well  educated  young  men,  and  in 
the  second  place  the  young  men  themselves  frequently  lack 
stability. 

I  have  not  found  apprenticeships  of  any  sort  particularly  at- 
tractive to  college  graduates.  The  terms  of  service  appear  long 
after  a  four  years'  grind  at  cbllege,  and  the  pay  is  usually  not 
as  good  as  the  graduate  can  g^t  elsewhere. 

Perhaps  the  boys  are  a  Httl^  spoiled  by  the  apparent  over-de- 
mand for  their  services,  but  when  a  young  man  has  several  jobs 
offered  him  after  graduation  and  meets  the  representatives  of 
three  or  four  manufacturing  companies  who  wish  to  apprentice 
him,  he  is  hardly  to  be  blamed  for  over-estimating  his  abiHties. 

I  agree  with  your  correspondent  that  the  apprentice  course  for 


graduates  should  not  be  more 


than  two  years  and  that  pains  be 


This  will  be  a  good  investmen 


taken  in  that  time  to  teach  the  ipprentice  what  he  needs  to  know. 


for  both  the  road  and  the  man. 


Too  often  the  apprentice  is  left  to  shift  for  himself  under  the 
grudging  guidance  of  an  indifferent  foreman. 

I  believe  the  first  year  should  be  one  of  well-directed  hard 
work  in  the  shop,  so  as  to  make  the  student  understand  not  only 
the  shop  work  but  the  shop  men  and  their  point  of  view.  The 
second  year  he  should  be  advanced  to  special  problems,  laid  out 
with  reference  to  what  they  teich,  so  as  to  give  him  what  he 
needs  without  waste  of  time.  His  pay  should  be  at  least  equal 
to  what  his  mates  can  command  outside.  Unless  the  railroads 
feel  that  they  can  do  this  muchl  it  would  be  better  to  abandon 
the  special  apprenticeship.  It  is  idle  to  expect  to  throw  men  in 
a  hopper  and  have  them  come  o  it  trained  engineers. 


Granted,   however,  that   the  ; 
should  be  and  that  the  graduate 


pprentice   system   is   all   that   it 
has  the  opportunities  he  needs. 


he  will  frequently  fail  for  lack  6i  stability  and  continuity.  This 
is  illustrated  by  the  comments  o*  various  railroad  officials  in  let- 
ters which  I  have  received  in  replt  to  a  questionnaire  which  I  had 
sent  out  and  which  invited  criticism. 

I  believe  it  is  the  duty  of  railroad  officials  in  dealing  with  young 
men  to  be  frank  with  them  and  Explain  to  them  the  nature  and 
purpose  of  the  novitiate,  what  is  Expected  of  them  and  what  they 
have  a  right  to  expect.  Some  olf  the  troubles  alluded  to  have 
probably  arisen  from  a  misunderstanding  on  the  part  of  the 
student.  1 

On  the  other  hand.  I  think  it  is  the  duty  of  college  teachers  to 
impress  on  their  students  the  serioas  nature  of  a  business  engage 
ment  and  the  definite  obligations  o 

The  student  should  be  made  to 


work  is  not  a  matter  of  months,  bjt  of  years — that  what  he  does 


or  what  he  earns  today  is  of  little 


opportunities  which  lie  in  the  futtre  for  those  who  give  faithful 


and  conscientious  service. 


Electrifying  R.mlways  in  Nofw.\y.— In  Norway  the  govern- 


ment proposes  to  carry  out  quite 


plying  electric  traction  to  the  rail  vays.    According  to  an  official 


report  as  to  hydraulic  resources, 
water  power  to  serve  for  nearly  al 


service. 

see  that  training  for  railroad 


importance  compared  with  the 


C.  H.  Benjamin. 


an  extensive  scheme  for  ap- 


he  state  already  owns  enough 
the  railways  in  the  south  and 


west  of  the  country. — Scientific  Ahicrican 


Notable  Atlantic  Type  Locomotive 

Pennsylvania  Railroad     Class  E6s;  Heaviest  Weight  on 
Drivers  and    Minimum  Weight  'of   Reciprocating   Parts 


The  most  interesting  and  advanced  locomotive  design  in 
America  at  the  present  time  is  an  Atlantic  Type  locomotive  de- 
veloped by  the  Pennsylvania  Railroad.  This  design  is  not  only 
prominent  for  the  fact  that  it  carries  a  weight  on  drivers  equal 
to  the  heaviest  ever  used  in  this  country,  the  lightest  weight 
of  reciprocating  parts  of  any  locomotive  with  equal  sized  cylin- 
ders, the  greatest  capacity  for  sustained  pull  at  the  drawbar 
at  high  speed  and  similar  record-breaking  features,  but  also 
for  the  perfection  and  refinement  of  all  of  its  details  and  the 
origination  of  an  entirely  new  method  of  the  equalizing  and  dis- 
tributing the  weight  between  the  carrying  wheels. 

The  high  state  of  perfection  reached  in  this  design  is  the 
result  of  several  years'  study  and  experiment.  The  special 
facilities  possessed  by  the  Pennsylvania  Railroad  for  investi- 
gating all  the  features  of  locomotive  design  and  operation  in 
the  greatest  detail  have  also  had  their  effect.  The  position  oc- 
cupied by  the  motive  power  department  on  this  road,  which 
carries  with  it  the  full  confidence  of  the  management  and  hence 
a  free  hand  to  progress  along  the  most  advanced  lines,  is  the 


large  number  of  the  same  class,  which  are  now  under  con- 
struction at  the  Juniata  shops.  They  are  used  for  the  heav- 
iest class  of  high-speed  passenger  traffic,  and  even  when 
compared  with  very  large  and  powerful  Pacific  type  locomotives, 
have  been  able  to  give  a  surprisingly  good  account  of  themselves. 
They  are  in  many  cases  pulling  trains  with  greater  satisfaction 
than  was  previously  obtained  with  Pacific  types. 

The  total  weight  of  the  locomotive  is  240,000  lb.,  and  the 
weight  on  drivers  is  133,100  lb.  This  apparently  excessive  weight 
on  the  drivers  is  permitted  because  the  dynamic  augments  per 
wheel  due  to  the  counterbalance  at  a  speed  of  70  miles  an  hour, 
is  less  than  30  per  cent  of  the  static  weight  on  drivers.  As  a 
result,  these  locomotives  do  not  deliver  as  heavy  a  blow  on  the 
rail,  nor  do  they  have  as  bad  an  effect  on  the  track,  so  far  as 
strain  is  concerned,  as  the  majority  of  passenger  locomotives 
which  have  a  weight  on  drivers  10,000  to  12,000  lb.  less  per 
axle.  It  is  because  of  this  feature  that  it  is  possible  to  apply 
the  very  powerful  boiler  that  is  used.  It  thus  appears  that  the 
sustained  capacity  of  the  locomotive,  which  is  entirely  dependent 


The   Heaviest  and    Most   Powerful   Atlantic  Type    Locomotive    Ever    Built 


principal  cause  that  has  permitted  the  production  of  this  most 
successful  locomotive. 

It  was  in  1910  that  the  first  step  in  the  development  was  taken, 
and  at  that  time  a  very  large  and  powerful  Atlantic  type  loco- 
motive was  designed  and  built.  This  was  illustrated  in  the 
American  Engineer  and  Railroad  Journal  in  April,  1911,  page 
124.  This  locomotive  had  no  super-heater,  but  was  fitted 
with  a  brick  arch  and  large  combustion  chamber.  Its  operation 
was  carefully  studied,  tests  were  made  with  it  on  the  locomo- 
tive testing  plant  at  Altoona,  and  in  1912  a  second  locomotive 
of  the  same  type  was  built.  In  this  case,  a  Schmidt  type  of 
fire  tube  super-heater  was  applied,  various  improvements  were 
made  in  the  matters  of  weights  and  materials,  and  this  loco- 
motive was  put  in  regular  service.  It  was  later  placed  on  the 
locomotive  testing  plant  and  a  most  thorough  and  extended  series 
of  tests  were  undertaken.  The  results  of  these  tests  formed  part 
of  the  report  of  the  committee  on  super-heater  locomotives  pre- 
sented at  the  1913  convention  of  the  American  Railway  Master 
Mechanics'  Association.  They  are  included  in  the  volume  of 
Proceedings  for  1913. 

On  the  basis  of  the  tests  and  service  of  the  two  Atlantic  type 
locomotives  already  mentioned,  the  present  design  was  made. 
A  few  engines  were  built,  and,  after  a  short  service  had  shown 
that  the  desired  ends  had  been  reached,  orders  were  placed  for  a 


on  the  boiler,  is  permitted  by  the  care  that  has  been  taken  in 
the  design  of  the  reciprocating  parts  to  obtain  the  minimum 
weight  with  the  great  strength  required  for  the  amount  of 
power  that  is  transmitted  from  the  large  cylinders.  The  suc- 
cess attained  in  this  particular  is  indicated  by  the  fact  that  the 
weight  of  reciprocating  parts  on  each  side  of  the  locomotives  is 
less  than  1,000  lb. 

Perhaps  the  most  striking  innovation  is  the  method  of  equali- 
zation. The  Atlantic  type  has  almost  universally  been  built  with 
an  independently  equalized  front  truck,  and  both  pairs  of 
drivers  and  the  trailing  truck  are  equalized  together  on  each 
side.  In  this  case  the  front  truck  is  equalized  with  the  front 
drivers,  and  the  trailing  truck  with  the  rear  pair  of  drivers. 
1  his  gives  the  locomotive  a  condition  similar  to  a  two-truck 
vehicle  like  a  car,  and  has  made  a  remarkably  easy  riding  ma- 
chine, which  is  exceptionally  free  from  destructive  action  on 
the  tracks.  At  the  same  time  the  efforts  towards  good  riding 
qualities  have  been  extended  to  the  tenders  and  an  entirely  new 
form  of  solid  frame  pedestal  type  truck  has  been  designed  for 
the  tenders.  The  details  of  this  construction  will  be  consid- 
ered later. 

Heat  treated  alloy  steel  has  been  freely  used  throughout  the 
design,  and  sections  have  been  adopted  which  take  full  advan- 
tage of  the  increased  strength  of  this  material.     The  advantage 


63 


<._' 


RAILWAY      AGE     GAZETTE,     MECIIAXICAL     EUITIOX 


tluit  has  been  exposed  to  oil  saturated  steam?  On  the  contrary, 
is  it  not  the  case  that  immediate  relief  fur  dry  valves  in  practice 
is  to  dro])  the  reverse  lever  a  few  notches  lor  the  i)nrpose  of 
increasing  the  travel":  Slide  valves  need  not  be  considered  in  this 
connection  tor  that  type  of  valve,  is  now  obsolete,  when  sui»er- 
luat  is  used. 

I  am  artjuini;  I'T  a  year  ^>i  greater  caj'acity  than  ih'i>e  now 
in  ii^e.  and  iiot  especially  to  promote  tlie  identical  gear  under 
tUscussion  if  some  ptlier  arranj^ement  can  be  found  that  will  pro- 
duce equally  good  results.  O.  W.  YoUNG. 


COLLEdK  MEN  AND  THE  K AIl.KO ADS 

J.A   l-AVETiE,  I,utl.,  October  IS,   1913. 
To  tHE  Euitor: 

My  attention  has  been  called  to  the  communication  in  the 
Octolter  number  of  your  magazine  and  to  the  editorial  comment. 
I  am  naturally  miich  interested  in  this  discussion,  as  college 
lacuhies  are.  anxious  to  know  whatever  may  lij  lacking  in  the 
education  and  training  of  graduates  and  how  any  deficiencies  m.iy 
l>e  made  good. 

The  lirst  purpose  ut  ever\  ci'lle.ue.  ulielliei  teehnical  or  U'lii- 
technical,  should  be  to  send  fortli  its  graduates  uitii  minds  well 
trained  for  action  andvvhh  a  fair  equipment  in  general  arts  and 
sciences.  Further  than  this,  the  technical  institution  may  give 
S(»me  training  in  mechanics  and  engineering.  It  may  not,  how- 
ever, attom]it  to  specialize  very  much  in  tlie  various  branches  of 
engineering  without  danger  of  weakening  the  fundamental 
courses. 

Four  years  is  itut  time  enough  in  which  to  take  the  average 
high  scho<4  graduate  and  make  of  him  a  mechanical  or  civil 
engineer,  much  less  a  railroad  engineer.  To  do  this  successfully 
means  the  addition  of  one  or  two  years  to  the  college  course  and 
a  corresponding  delay  in  the  start  in  a  profession. 

A  certain  amount  of  railroad  training  is  given  at  Purdue 
University  as  an  elective  in  the  senior  year  ai>d  represents  aliout 
a  third  of  the  time  of  that  year  in  class  room,  drawing  room 
and  laborator>-.  There  are  'such  electivcs  in  the  schools  of  civil, 
mechanical  and  electrical  engineering,  lltting  tiie  graduiUes  to 
inter  positions  in  the  maintenance  of  way,  motive  power  or 
elecirilicaiion  departments  respectively.  That  a  considerable 
number  of  Purdue  graduates  have  continued  in  railway  w-:>rk  is 
evidenced  by  the  following  table  which  shows  ihe  professions  in 
1911  of  those  who  had  graduated  up  to  that  tini:  in  the  schoc'ls 
of  civil,  electrical  and  mechanical  engineering.  The  list  given 
represents  about  95  per  cent,  of  the  living  graduates  from  those 
sell  Dpi  s : 


Mechan 

Civil. 

Electrical. 

ical. 

JJankiii};. ••>.,•.•  • '^  •  ■•• 

1 

II 

7 

ISridgc  con-tructiciti ;i  .•. ... . ._.,. . 

31 

4 

3 

Civic   railw ayii    .  ; .' .  >........,..               .  . .',[. . 

11 

AL 

4 

Coii»tiiictit>h  and  coiTtrattiiiK. , .                .  .  .y-. 

'112 

M' 

37 

CorsiilfinR    work     ...  ;........_.:;, . 

1" 

9 

8 

Farniiiit;  and  farm  pn'/<lrtctv..V. . .  ,. 

IJ 

10 

17 

fJradnaie  stttdcnts   ....                           

5 

5 

5 

Heat,  liifilit  aii'l  poui :  .                                 

8 

=  7 

20 

In  imlilic  service: 

I'tiited  States- .....                              

5.^ 

.'■1 

13 

States    . . . ....  ....                                

45 

,; 

3 

Cities    .                                               ..»,.,... 

8 

Otlu-r                                                       ...;.:.'. 

10 

J 

0 

I.awytT!,    .....                                          

1 

- 

5 

Marnifactuiir.y: 

Motor   i .                                ......;.. 

1.^ 

31 

Railroad  .....                                  ..../>.... 

,    . 

,1 

23 

J  roil  and  ^tctl   ...                    .... .-,..  ,.>'«.. 

15 

]J 

40 

r>thcr  mrclianical    .                ...>'...  l.*.^^..'....'. 

"  ■'4:-  ..- 

:    .  .    •  14 

126 

Kloctrical ,  iv .  V.'V .  v»> ' 

■  :■    •> 

-.:\n 

30 

Mi'iccnane.'iis    is:V:. '.'.>,',  .'^'i-i  •  • ."...,,, v. ,;.' 

"■il    '- 

50 

133 

Mercantile   ^\ork   .  .l.'...i.^.  .'.  .V.  .  .•..:':...; i.. 

■    it.' : 

'     45 

74 

Printing   and    writing    ....... :.,''... 

'■2  .•-.■ 

■  ■   ■  "> 

9 

Real  estate  and  insiinnu  i  .' .....; 

6 

■           ■    'O 

3 

Steam    r.nilroads    ....                           

I'  I 

122 

Teachinv: 

(    (>IU"J7C      .....  •  <  .»...;  *.#!^..  t.*.f..^.rf'.^*  .  r.  .*•%,» 

20 

ZS 

52 

Hivh  «cliool   .; .  ^.;..  ,-..i..i",-;.i.'.,  .,.,■.•;•  •  • 

r. 

15 

29 

Telcfihone  and  telejiraiib.  .>.'.. '.  •♦»-.•  ■'' ^•S.."'.^.  •'.•  ,. 

•..1 

5<5 

3 

Mi«ct  llancons .'.  .'..'i.  .••.'.■'.•;■.■.>. ..'. 

.  s  .■  • 

'2 

10 

Not  specified  .                                   

10 

r.40 

206 

r-8 

13 

Total   

830 

\'0L.  t?^,  Xo.  2 


re  ilr 
the  y 

iJiit  I 

, ^  - 


Grouping  those  who  arc  directly  or  indirectly  associated  with 
railroad  work,  we  have  the  lollowing  comparaiive  table: 


Schoi.').  .\u. 

t  ivil    205 

Klrctrical    Si 

Mechanical    149 


iDK  are  considered  as  indirectly  a 
arc   baM-d  un  the  totals   f«r.  each 


cent. 
|1.3 
0.4 

8 


Indirect. 


.No. 

107 

29 
51 


Per  cent. 
10.5 

J./ 

6.1 


Total. 
, ^-^ , 

.\ii.    Percent. 

312         48 
110         14.1 
.'00         24.1 


Note. — One-liali  of  those  lifted  fi  contracting,  consulting  or  college  teach- 

sociated   with   railway.-.     The   percentages 
hool  as  given   in  the  tirst  table. 


M  there  should  be  added  t 
who  are  engaged  in  mamifac 
portions  would  be  still  greatc 

I  hat  there  are  many  who 
true.    In  tlie  first  place,  tlie  rai 
oi  a  ciiaracter  to  attract  brigh 
tile    second    place    the    yoinig 
stability. 

I   have  not   found  apprentic 


the  above  list  the  names  of  those 
uring  railway  equipment,  the  .pro- 
all  by  the  wayside  is  undoubtedly 
way  apprenticeships  are  not  always 
,  well  educated  young  men,  and  in 

men    themselves    irequently    lack 


sliii)s  of  any  sort  particularly  at- 
tractive to  college  graduates.  The  terms  of  service  appear  long 
after  a  four  years'  grind  at  c  )llege,  and  the  jtay  is  usually  not 
as  gt»od  as  the  graduate  can  g  ;l  elsewhere. 

Perhaps  the  boys  are  a  Httl<  spoiled  by  the  ajiparent  over-de- 
nian<l  for  their  services,  but  wAen  a  young  man  has  several  jobs 
"lYered  him  after  graduation  and  meets  the  representatives  of 
three  or  four  manufacturing  companies  who  wish  to  apprentice 


him.  he  is  hardly  to  be  blamed 
1  agree  with  your  corresponc 
graduates  should  not  be  more 


or  over-estimating  his  abilities. 
?nt  that  the  ap[ircnticc  course  for 
ban  two  years  and  that  pains  be 


This  will  be  a  good  investmen 
Too  often  the  ap[»rentice  is  le 
grudging  guid.ince  of  an  inditT 


taken  in  tiiat  time  to  teach  the    pprenlice  what  he  needs  to  know. 


for  both  the  road  and  the  man. 
t  to  shift  for  himself  under  the 
ent  foreman. 


I  believe  the  first  year  slioild  be  one  of  well-directed  hard 
work  in  the  shop,  so  as  to  makd  the  student  understand  not  only 
the  shop  work  but  the  shop  nieri  and  their  point  of  view.  The 
second  year  he  should  be  advarured  to  special  problems,  laid  out 
with  reference  to  what  they  tcich.  so  as  to  give  him  what  he 
needs  without  waste  of  time,  fflis  pay  should  be  at  least  equal 
to  what  his  mates  can  commani  outside.  Unless  the  railroads 
feel  that  they  can  do  this  nnichj  it  would  be  better  to  abandon 
the  special  apprenticeship.  It  isjidle  to  expect  to  throw  men  in 
a  lii.'pper  ainl  have  them  come  tlit  trained  engineers. 

Granted,   however,   that   the  ;  pprcntice  system   is  all   that   it 


should  be  and  that  the  graduate 
he  will  frequently  fail  for  l;ick  < 
is  illustrated  by  the  comments  o 
ters  which  I  have  received  in  rep 
sent  out  and  which  invited  criti 
I 


has  the  opportunities  he  needs, 

f  stability  and  continuity.     This 

various  railroad  officials  in  let- 

^  to  a  questi<.innaire  which  I  had 


nt  out  and  wliicli  mviied  critic  sm. 
I  believe  it  is  the  duty  of  railro.1d  o 
:n  to  be  frank  with  them  and     xp 


fficials  in  dealing  with  young 
men  to  t)e  irank  witn  tiiem  anu  explain  to  them  the  nature  and 
purpose  (^f  the  novitiate,  what  is  ( xpected  of  them  and  what  they 
have  a  right  to  expect.  Some  c  f  the  troubles  alluded  to  have 
probably  arisen  from  a  misunderstanding  on  the  part  of  the 
student. 

On  the  other  hand.  I  think  it  is  the  duty  of  college  teachers  to 
impress  on  their  stu<lents  the  seri<  js  nature  of  a  business  engage- 
ment and  the  definite  obli.gations  c 

The  student  should  be  made  t 


work  is  not  a  matter  of  months.  1  ut  of  years— that  what  he  does 


or  what  he  cams  today  is  of  little 


opportimities  which  lie  in  the  futi  re  f"r  those  who  give  faithful 


and  conscientious  service. 


service. 

see  that  training  for  railroad 


importance  compared  with  the 


C.  II.  Benjamin. 


Fi-KiTKU  viNt;  Raii.w.W:*  IX  Xoi  iV.\y.— In  Xorw.iy  the  govern- 
ment'proposes  to  carry  out  quite  an  extensive  scheme  for  ap- 
plying electric  traction  to  the  rai b  rays.  According  to  an  official 
report  as  to  hydraulic  resources,  me  state  already  owns  enough 
water  power  to  serve  for  nearly  all!  the  railways  in  the  south  and 
west  of  the  countrv. — Scinitific  .-h  wrican. 


Notable  Atlantic  Txpe  Locomotive 

Pennsylvania  Railroad     Class  E6s;  Heaviest  Weight  on' 
Drivers  and    Minimum  Weight 'of    Reciprocating   Parts 


The  most  interesting  and  advanced  locomotive  dc>ign  in 
America  at  the  present  time  is  an  Atlantic  Type  locomotive  de- 

:velopcd  by  the  Tcnnsylvania  Railroad.  This  design  is  n'otonly 
prominent  for  the  fact  that  it  carries  a  \veight  on  drivers  equal 
to   the   heaviest   ever   nsed   in   this   country,   the   lightest    weight 

^f  reciprocating  parts  of  any  locomotive  with  equal  sized  cylin- 
ders, the  greatest  capacity  for  sustained  pull  at  the  drawbar 
at  liigh  si)eed  and  similar  record-breaking  fcatureSi  but  also 
for  the  perfection  and  retinement  of  all  of  its  details  and  the 
origination  of  an  entirely  new  method  of  the  equalizing  and  dis^ 
iributing  the  weight  between  the  carrying  wheels. 

The  high  state  of  perfection  reaclK«l  in  this  design  is  tlie 
n..>ult  of  several  years'  study  and  experiment.  The  special 
facilities  possessed  by  Ihe  rennsylvania  Railroad  for  investi- 
gating all  the  features  ot  JpconVo^tiA^e  desigii;  and  i^peratfon  in 
liie  greatest  detail  have  also  IVad  their  ctTect.  The  posilio^n  t>c- 
ciipied  by  the  mmivf  jiovver  department  on  this  road,  which 
rarries  with  it  the  full  cuntidence  of  the  management  and  hence 
a   free  hand  t"  progress;  along  the  .rnosta<lvanced  lines.  iS-  the 


large  number  of  the  same  cUisSv-w'hich  are  iiqav  under' con- 
struction at  the  Juniata  shops.  liiJCy  are /used'l^^  heav- 
iest class  of  high-speed  pa sseiiger  trafiic,  and  even  when 
compared  Mith  very  large  and  powerful  Pacitic  t>pe  locomotives, 
liave  been  able  to  give. a  ^urpri^ingly  good  account  of  themselves. 
They  are  in  niany  cases  pidling  trains  witli  greater  satisfaction 
thai)  was  previously; obtained. with  Pacific  types.  ;  .  ■ 
The  total  weight  of  the  locomotive  is  240.000  lb.,  and  the 
Wi-ight  (jn  drivers  is  133.100  lb.  'liiis  apparently  e.xcessivc  weight 
on  the  drivers  is  permitted  because  the  dynamic  augments  per 
wheel  due  to  the  coimterbalance  at  a  speed  of  70  miles  an  hour, 
is  less  than  30  per  cent  of  the  static  weight  on  drivers.  As  a 
result,  these  locomotives  do  not  delix;e.r  as  ht'avy  a  bkiwcm  the 
nul,  nor  do  they  have  as  5ad  an  effect^^ntlw:  traefc.  so  far  as 
>train  is  conccrned>:as  ttic  majority  of.  passenger  locomotives 
which  have  a  weight  on  <lri vers  10,000  to  12.000  lb.  less  per 
ii-vle,  It  is  because  of  this  feature  that  it  is  possible  to  apjily 
the  very  poxveriiil  boiler  that  is  nsetl.  It  tha>  appears  that  the 
:  sustairted  capacity  of  the  locomotive^  which  is  ^entirely  depeti<lert 


The    Heaviest   nnd    Most    Powerful    Atlantic   Type    Uocomotive    Ever    Built 


principal  cause  that  has  pcrniftted  liicpraduC|io»itof  this  most 

successful  locomotive.  .•'^^^;-  ':^'t■^>■:<^':  '',^  ^':''''^'. 

It  was  in  1910  that  the  nrst  step  in  the  (level.^pmein  was  taken. 
.ind  at  that  time  a  very  large  aiid  powerful  Atlaiuic  type  loco- 
motive was  designed  and  built.  This  was  illustnited  in  the 
-American  Engineer  and  Railroad  Journal  iri  April,  1911,  page 
124.  This  locomotive  bad.  no.  super-heater,  but  was  fitted 
with  a  brick  arcli  and  large  C"ml)uslion  chamber;  Its  operatiofi 
was  carefully  studied,  tests  were  made  with  it  on  the  locomo- 
tive testing  plant  at  Altoona.  and  in  1912  a  second  loComotivC; 
of  the  same  type  Was  built.  In  this  icase,  a  Schmidt  ty|>e  of 
fire  tube  suin-r-heater  was  applie<l.  various  improvc-meins  w-ere 
made  in  the  matters  of  weights  and  materials,  an<!  this  loco- 
motive was  put  in  reguhir  service.  It  was  later  placed  on.  th<; 
locomotive  testing  plant  and  a  most  thorough  aiid  extende<I  series , 
'of  tests  were  undertaken.  The  results  of  these  tests  formed  part 
of  the  report  of  the  committee  on  super-healer  locomotives  pre- 
sented-at  the  1913  convention  of  the  American  Railway  Ma.ster 
ilechanics'   Association.    They  are  includod   in   the   volurttie  of 

Proceedings   for   1913.  ^^"'^V■:■    ;^^     ;  -  •■    ■ -'^^^ 

On  tlie  basis  of  the  tests  arid  service  rf  the- two  Attaritic' type 
locomotives  already  mentioned,  the  present  design  was  made. 
A  few  engines  were  built,  and,  after  a  short  service  had  shown 
tliat  the  ilesired  cn(lsha(l  been  reached,  orders  Avere -placed  for  a 


fjii.  the  boiler,  is  i)ermiitt'd  by  the  care  that;  lias  becti  takcti  in 
the  tlesign  of  the  reciprocating  jvarts  to  .ol>tain  the  minimum 
weigJit  with  the  great  strength  rexjiiired  for  tlie"  amount  of 
pow  er  that  is  transmitted  from  the  large  cyliiiders.  Tile  suc- 
cess attained  in  this  particidar  is  indicated  by  the  fact  that  the 
weight  of  reciprocating  parts  oil; each  iside  of  tlu'  lvic«-»inotnes  is 
less  than   1X100  lb.  V  :      ;^. 

Perhaps  the  most  striking  iiVnovation  i.s  the  UKthod  oi  «.tiuaii- 
zation,  i;he  Atlantic  typf  has  almost  universally  been  built  with 
an  in<lepeiidcntly  equaU zed  front  truclv,  attd  both  pairs  of 
^  d^i^ws  ami  the  trailing  truck  are  equalized  jogeiher  «>n  each 
side;  Jii  this  case  the  front  truck  is  equalized  with  tlte  front 
drivers,  and  tlie  trailing  truck  with  the  rear  x»air  of  drivers. 
i  his  gives  the  ioeoiiiotive  it  cotidition  similar  to  a  two-truck 
velricle:,  like  a  car,  arid  has  made  a  remarkably.easy  rjiling  ma- 
cliine.  which  is  exceptionally  free  from  destmciive  action  on 
the  tracks.  At  the  same  time  the  eflforts  towards  g-iod  riding 
finalities  have  been  extended  to  the  tenders  and  xui  enrirely  new 
fotrm  ,of  solid  frame  pedestal  type  truck  has  )»cen  designed  for 
the  tenders, The  details,  of  this  construction  will  lie  consid- 
ered later.  - 

Heat  treated  alloy  steel  has  been  freely  itscd  throupliout  the 
design,  and  sections  have  been  adopted  wliich  take  full  advan- 
tage ttf  the  increased  strength  of  this  material.     The  advanlaRe 
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type,  provides  a  grate  area  of  55.13  sq.  ft.  and  has  a  short  com- 
Itustion  chamber.  The  outside  diameter  is  78]/^  in.  at  the  front 
end  and  SSVj  in.  at  the  dome.  This  has  allowed  the  insertion  of 
242-2  in.  tubes  and  36-5^8  in.  superheater  flues. 


diameter  from  94  to  103.  Thi«  somewhat  shortened  the 
combustion  chamber  and  gave  a  heating  surface  for  the 
tube  of  2660.5  sq.  ft.  The  heating  surface  in  the  firebox 
is  195.7  sq.  ft.,  and  the  total  evaporating  heating  surface,  2856.2 


_-_  HI.  iuLn.3  anil  »j»j  j^ij  HI.  superneaier  nues.  «»  i:'^./   ^^•  ii->  ^"^  "'^  i.K,>.aM^  v..»,^v^..«v...e,  •— - — o .  — — — 

In  the  previous  locomotives  of  the  series  the  tube  length  was      sq.  ft.    The  36  unit  superheater  has  a  heating  surface  of  721 


>-h^^— 


■^OlfPipe 


Sec  f ion  C~C. 


Details   of  Combination   Trailer   Truck    and    Equalizer 


13  ft.  Il9s  in.,  but  the  indications  from  the  tests  were  that  as  the 
tube  length  is  increased  there  is  a  corresponding  increase  in  effi- 
ciency and  a  decreasing  possibility  of  forcing  the  boiler  rapidly. 
A  study  of  these  tests  led  to  the  selection  of  a  length  of  15  ft. 
for  the  tubes.  Beyond  such  a  length,  little  is  gained  in  increased 
evaporation,  though  efficiency  will  continue  to  increase.  The 
15   ft.   tubes   in   the   latest   boiler   increase  the   ratio  of   length   to 


sq.  ft.  and,  if  the  ratio  ol  V/z  for  the  superheater  surface  is  ac- 
cepted, this  gives  an  equivalent  heating  surface  for  the  Ixjikr 
of  2,92,7.7  sq.  ft. 

1  he  boiler  is  fitted  with  a  brick  arch  carried  on  three  water 
tubes,  and  the  grate  is  arranged  with  a  slope  of  about  1  per  cent 
towards  the  front.  The  construction  provides  ample  depth  at 
the    throat,    and    the    use    of    the    shallow    combustion    chamber 


The  Trailer  Truck  Frame  Also  Acts  as  the  Equalizer 
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^242,2'Tubes.36y^^''-'    -       ' 


^j*^-**-^-^— -"^ 


taken  of  the  .i| 
respnnsilile  fur 


Largest    Boiler    Ever   Applied   to    an    Atlantic   Type   Locomotive 


.piii  liiiiiiy  for  light  wciglit  in   this  direction  was 
the  rxihitioji  of  several  cjirrR-ult  imilileins. 


End  Elevations  and  Sections 

I!'>ii.i:k> 

' 'ne  of  the  illustratiuns   sho\v«  the  Section    an<l   also   tiic  ar- 
rangement of  the  tubes  of  the  boilers,     it   is   of  the  Belpaire 


Section  <  f  the   Boiler 
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fo 


,^,.c.  pn.vi.les  a  grate  ar.a  <,i  55.13  m(   it    and  hti.  a  sh.*n  cum-  aiametcr     IrM.n    94    to    103.  '    Thb     >..mtwl,at     sl,..rU-.K:cl     ,  k 

;,usti..n  vhaml.cr.     The  untsi<k  .lianutcr  1^  7St  ;  in;  at  the  front  o-mlmMion    chaiiihcr    an<l    ^aw^  a.    hcatiin;    5iu-tacc     I.>r    the 

.n.l  a.Hl  S.V' ,  in.  at  .the  <lu,ne.    Tin.  ha^  all.Ave.l  thx;  inscrti.  -i  -  .f  tube    ui    ^(^i),S   .s(,.    ft.       The    heating  -surface   irt    th^    tirelM^x 

242-2  in.  ml.es  an.lJ56  5^s  in   .uinrheater  tlue..  i^  M^ M  ft..  an<l  the  totalcv^^P-ratniw:  heatmg  surface.  2SrJ^.- 
In  the  i.revi,,u>  h>omi>tWv^  oix^^^i^t^^thct^hck^^^  Miperheatcr  jias  a.  lu^attntj  sttrfaoe  <m    ,., 
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l.>  It.  llv  in.  ii'ii  tile  iii(lic\at}tni.>;fr<iin  the  tests  were  that  as  tli-e  >\\.  It.  ami.  if  the  ratit*  of  TK'  f^T  ihe  >niieri<eaier  >Mriacc  la  ac- 

nilie  len;:t1i  i-  iiureaM"!  there  is  a  Oorresp.iinliMi!  increase  in  effi-  oejttetl,   thiT*   sixes   ail   eijiiivaliTit  healinu    ^nriaw    l>'r   the   ixiihr 

ciency  an<]  a  flecrea>inji  i><i>sil.ihty  of   f.VrdnK  the  hoiler  rai>i<tt\-.  ol  3<A37.7  m|.   ft.        ;  ••     : 

A  stn«ly  of  these  tests  M  ta  the  seloctuVii  Vif  >  Ivttijlh  ot  i5  ft:  The  Tx'ito  i^  htted  witli  a  hriek' arch  carried  on  ^liree  water 

iV.r  the  tnhes.l»cvbnilsiich  a  k*tif*th;  little ^^  titUes.  and  tlie  jirate  is  arraiiiied  w itlr  a  >1< >ik'  < 'f  alx'Ut  1  ikt  cent 

evaporation     thoiiyh    erficiency    will   o.ntintte    to   increase.      The  towards   the    front.     The   constrtietion    pn.vides   ample   de|.th    at 

15  ft.  tiilies   in  the  latest  hoiler  iiicreasi-  the  ratio  of  lenirlh   to  the    throat,    and    the    nse    of    the    shallow    ootnlMistion    chaniher 
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increases   the   flameway   sufficient  to  give  very  excellent  com- 
bustion. 

EQUALIZATION 

One  of  the  illustrations  shows  the  detailed  arrangement  of  the 
equalizers  and  spring  rigging  between  the  first  pair  of  drivers 

-d- 
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takes  a  cylindrical  shape  bearfcg  on  top  of  it.  The  fulcrum 
of  the  equaHzer  is  in  a  ve^  substantial  arched  casting  se- 
cured between  the  frames  and  having  a  lip  underneath  to  relieve 
the  heavy  bolts  of  the  shearing  strain.  The  weight  is  thus 
transferred  to  the  front  frami  rail  immediately  back  of  the 
cylinders,  and  at  a  point  where  it  can  be  properly  taken  care  of. 


k 


— >l 


8  7g. 

Finished  Rod. 


I'll' 
J  I  I 


O^^^^szal 


8  7i 

Rod  Befifre  Siredgin^. 

Hollow  Piston  Rod  of  Heat  Treated  Steel 


and  the  engine  truck.    The  illustration  showing  the  details  of 
the  trailing  truck  illustrates  the  connections  at  the  rear  of  the 
locomotive. 
It  will  be  seen  that  the  centre  plate  of  the  four-wheeled  en- 


The  remainder  of  the  equalizing  system  is  much  the  same  as  is 
frequently  used  with  a  two-wrieeled  engine  truck.  The  de- 
tails are  shown  in  the  illustration. 


At  the  rear  the  trailing  truck 


izer.     This  frame  is  a  most  substantial,  carefully  designed  steel 


frame  itself  becomes  the  equal- 


Section  of  Hollow,   Extended   Piston   Rod  on   Pennsylvania   Class   E6s  Locomptlve 

gine  truck  is  carried  by  heart-shaped  hangers  in  the  usual  man-  casting,  all  in  one  part,  and  is  original  in  many  of  its  concep- 
ner,  and  that  the  center  pin  has  taken  the  shape  of  a  large  diam-  tions.  It  is  hinged  to  a  frame  (ross  brace  at  the  center  but  is 
eter  drum,  which  is  inclosed  on  the  side  by  the  casting  secured      allowed  a  3  in.  vertical  movement  top  and  bottom  on  the  pin. 


Equalization   Between  Front  Truck  and   First  Pair  of  Drivers 

to  the  bottom  of  the  cylinder.     In  the  center  cavity  is  a  close-  The  location  and  arrangement  of  tae  combination  sliding  and  ball 

fitting,    loose   center   plate,   which    rests   on   a   lubricated    face.  and    socket    bearing   on    the   braclcet   extending   out    from   the 

Liners  can  be  inserted  under  this  plate  for  leveling.    The  top  trailer  frame,  and  the  arrangement  of  the  spring  over  the  trail- 

of  the  center  plate  is  hollowed  out,  and  the  end  of  the  equalizer  ing  truck  box  are  clearly  shown  in  the  illustration.     The  spring 


February,  1914 


RAILWAY     AGE     GAZETTE.     MECHANICAL     EDITION 


67 


I 


centering  device  operates  against  lubricated  plates  on  the  inside 
of  the  rear  frame.  The  bearing  of  the  plungers  on  these  plates  is 
small  in  area,  and  since  they  are  properly  lubricated,  this  de- 
vice will  not  interfere  with  the  free  vertical  movement  of  the 
combination  frame  and  equalizer. 


^        .3^: , 
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Improved  Tender  Truck 

A  very  simple  design  of  Walschaert  valve  gear  has  followed  an 
exhaustive  study  of  the  results  of  tests  and  the  best  construction 


New  Tender  Truck  on  the  Pennsylvania 

of  various  details.  The  parts  have  been  made  as  light  as  possible 
by  the  use  of  first-class  materials.  Two  interesting  features  are 
evidenced  in  an  inspection  of  the  illustration,  one  being  the  use 


of  a  fluting  eccentric  rod,  the  other  tlie  simple  connection  be- 
tween the  combination  lever  and  the  crosshead. 

I^Iuch  of  this  lightness  of  the  valve  gear  parts  has  been  per- 
mitted by  the  refinement  in  the  design  of  the  valve  itself.  It 
was  realized  that  valves  could  be  made  much  lighter  than  is 
common  practice,  and  it  was  also  believed  that  it  was  not  neces- 
sary to  have  the  large  range  of  sizes  so  frequently  found.  After 
exhaustive  tests  it  was  shown  that  the  piston  valve  could  be 
largely  standardized  and  that  a  12  in.  diameter  was  large  enough 
for  cylinders  up  to  27  in.  in  diameter.     The   standard   12  in. 


i 
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Hollow  Main  Crank  P(n 


piston  valve  was  then  developed  and,  with  only  one  change  iff 
over  all  length,  it  now  fits  locomotives  of  14  different  classes  on- 
this  road.  The  main  valve  on  this  locomotive  weighs  but  118  lb. 
The  head,  or  followers,  are  of  drop  forged  steel,  while  the  spool, 
or  main  body  of  the  valve,  is  made  of  a  piece  of  seamless  tubing, 
the  ends  being  solid  or  flanged  pieces  of  boiler  steel  and  the  parts 
joined  by  electric  welding.  It  has  snap  rings  of  Z  section  and 
an  inside  lip,  or  flange,  is  arranged  to  prevent  the  displacement  of 
parts  of  the  ring  in  case  of  a  breakage.  It  will  be  seen  that 
the  valve  stem  crosshead  is  carried  in  a  guide  that  forms  part 
of  the  back  steam  chest  head. 

Possibly  one  of  the  most  interesting  details  of  the  locomotives 


/  No.S  Taper 80/^ 


Section  of  Screw  Reverse  Gear 


is  the  piston  rod.  This  is  of  the  extension  type,  and  is  of  hol- 
low, heat-treated  steel.  Much  ingenuity  was  shown  in  working 
out  the  method  of  producing  this  unusual  form  of  rod.  One 
of  the  illustrations  shows  the  rough  forging  which  is  drilled 
for  its  entire  length  of  over  8j4  ft 

The  ends  of  the  rod  and  the  piston  fit  are  then  pressed  down 
to  the  smaller  diameter  in  a  hydraulic  forging  press,  as  is  shown 
in  the  second  illustration.  A  photograph  of  a  section  of  the 
finished  rod  is  impressive  evidence  of  its  lightness  and  strength. 
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Valve  Gear  and    Motion   Work  of  the   Pennsylvania   Class   E6s   Locoriotlve 
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View  Showing  the   Light   Weight  of  the  Parts  of  the  Valve  Gear  and   the   Smal 


Crosshead 
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The  crosshead  on  the  extension  rod  is  cylindrical  and  arranged 
so  that  four  bearings  may  be  utilized.  By  removing  a  heavy 
washer  and  pin  and  turning  the  crosshead  one-quarter  of  a 
revolution  on  the  rod,  a  new  surface  is  obtained  at  the  bottom. 
The  piston  is  a  steel  casting  with  cast  iron  rings.  It  is  of  the 
Z  section  and  exceptionally  light  when  its  diameter  is  consid- 
ered. The  rings  are  joined  by  phosphor  bronze  segments,  and  the 
piston  rod  is  locked  by  means  of  a  thin  plate  washer,  the  edges 
of  which  are  turned  up. 

When  it  is  understood  that  the  piston,  piston  rod  and  key 
complete  on  one  side  of  the  engine  weighs  but  402J/1  lb.,  it  will 
be  seen  that  success  has  been  obtained  in  the  effort  towards  ex- 
treme lightness. 

The  same  care  and  study  in  the  design  of  the  crosshead  has 
accomplished  equally  pleasing  returns.  This  is  probably  the 
smallest  and  lightest  crosshead  ever  applied  to  a  locomotive  of 
this  size,  and  an  inspection  of  the  illustration  will  show  its  de- 
tails.   It  will  be  noticed  that  a  three-bar  guide  has  been  adopted. 

An  inspection  of  the  ratios  indicates  that  this  locomotive  will 
probably  be  somewhat  slippery  and  the  necessity  for  an  easily  op- 
erated and  accurate  adjustable  reverse  gear  is  easily  understood. 

The  crank  pins  are  hollow,  of  heat  treated  carbon  steel,  and. 
while  the  bearing  surfaces  are  very  large,  the  pins  are  light  in 
weight.  The  methods  of  riveting  over  the  inside  of  the  pin 
after  it  is  placed  in  the  wheel  center  is  shown  in  the  illustration. 

Heat-treated  steel  is  used  for  the  main  and  side  rods  and  the 
axles  as  well  as  the  crank  pins  and  other  parts  of  the  motion 
work.  .Attention  should  be  called  to  the  exceedingly  light  cross- 
head  which  is  carried  in  a  three-bar  guide.  This  crosshead  is 
l)ut  an  example  of  what  can  be  done  with  this  part  when  the 
possibilities  of  making  it  light  in  weight  are  carefully  studied. 
The  crosshead  in  this  case  with  pin  complete  weighs  but  312  lb. 

TENDER   TRUCK 

.\  new  form  of  solid  frame  pedestal  truck  has  been  designed 
for  the  tenders  of  these  locomotives.  This  truck  has  a  most 
substantial  side  frame  which  is  made  either  of  a  steel  casting 
or  can  be  forged.  A  heavy  cast  steel  transom  is  securely  bolted 
to  the  frame.  It  will  be  noted  in  the  illustration  that  each  jour- 
nal box  has  two  yoke  spring  hangers  supporting  coiled  springs, 
one  on  either  side  of  the  pedestal.  The  pedestal  is  provided  with 
spool  binder,  and  also  has  wearing  plates,  which  can  be  re- 
moved, on  either  side  of  the  jaw.  This  truck  is,  of  course,  con- 
siderably heavier  than  the  usual  type  used  under  tenders,  but 
its  riding  qualities  are  greatly  improved,  and  its  strength  is 
beyond  question. 

These  locomotives  were  designed  throughout  in  the  mechanical 
engineer's  office  at  .-\ltoona,  and  were  built  at  the  Juniata  shop  of 
the  Pennsylvania  Railroad. 

The  general  dimensions,  weight  and  ratios  are  given  in  tlie 
following  tables : 

Ceiicral  Data 

(lage    .-  ,■•'*»> ^  ........  .♦  ♦.-•.J.. >*•;•■-•.'•  ^.••>--  '^   Tt.   9   in. 

Service     .,.J.-.U ..■,'.".,;*>:«».:.»..-  .Passenger 

Fuel    •^:*^'.  •  •  •. •  •  • » •  •  ?•.'•?■•>■'•'•■ '  •  •>•••■•  •  •  '*'*•   *^°^' 

Tractive   eflfort    ,...»..,...'>.......•■•]•.<..■•:■*•••■■•••-•  29,427  lb. 

Weight    in    working    order .^..,.>.* .^  .'.,....  1 ..... .240.000  lb. 

Weight   on   drivers .-."...■..■. •  . .  • .  •>  .  -  •  •  • . .  l.j.j.lOO  lb. 

Weight  on  leading  truck 55.00(1  lb. 

Weight  on  trailing  truck • » •  •-^.•■•>  •''•  •    ."il  .900  Ih. 

Weight  of  engine  and  tender  in   working  order .....398.000  lb. 

Wheel  base,  driving " '  'AA'I     ~  /    '"' 

Wheel   base,   total •••••'■••••• -2"   "•   '^  I"- 

Wheel  base,  engine  and  tender ,:..;»..i'.  .>.»., Viv.^.  .63  ft.   lOj/i  in. 

Ratios 

Weight  on  drivers   -=-   tractive  effort •i.-r**--     4.52 

Total    weight    -f-    tractive   effort ..•>.,....      8.15 

Tractive  effort    X    diani.  drivers   -:-   heating  surface* ....v./.  .599.00 

Total  heating  surface*    -f-    grate  area .,,......,.   '1.30 

Firebox   heating  surface    -r-    heating  surface*,  per  cent ,,,.•....    ^.93 

Weight  on   drivers   -f-   total   heating  surface* .3.3.80 

Total    weight    -^    total    heating    surface* ...v.,...   y  "99 

Volume  both  cylinders,   cu.   ft •,»  •  t  •  •'•  •  ,ln"19 

Total  heating  surface*    4-    vol.   cylinders.  ..................... -^  •• -300.00 

Grate  area   -t-  vol.  cylinders ■•*•■•»•.«>»•.•■•.••?,•■"■•-<.•••»• ■*•-' 

Cylinders  '  v       ■    ' 

Kind  \-,;v'- •  •  •  - ^rv'e 

Diameter  and  stroke 23'/^   in.  x  26  in. 


Vahcs 

1  Jiameter     .•••*•  •  ••  v"*  .•  *-'«\»,»  ••,•.....  • » •*  ♦  •■•  *  ■•'•  •  •^•^i  •*  •■•  •  •■•■.•-^  r.*^:*  ...-l—  ^*'« 

( ireatest    travel    .  • , .  i»  ,:.,.•.,;.■.....>••  i.i,t»..« •■;«••:••  **::**  *-•  •"»' '    ?"■ 

Outside  lap    .,',...  ,.i\. ...  .'.■.. ti-i;  ...■•..; ;    15/16  in. 

iriiccls 

Driving,  diameter  over  tires   ..>....'..<.,...  ^....,,  ,»>...<.. k.  .>•...•..  .>80.  in. 
Driving,  thickness  of  tires.  ..  i."..; ..,...,.«»  .,;i^.>.i^-,«.»>....i..^  ...4  M. 

Driving  journals,  main,  diameter  and  length.  .'>>-•:•>■»■•.?•••.• -9^4  io-  x  '3  in. 

Engine    truck    wheels,    diameter .,..,.:.  I,...", ....... ._ 36  in. 

Engine   truck  journals... ...,,...:.  i  ».,.,->»•*.>•.•.■<.<.'.,  •••5}^    x   10  iau; 

Trailing  truck   wheels,   diameter^.  •-  ■....•  .i  i.». >,».'•  i.v>i-.'».»>  i  Vf^  l.■.i.■S^l.i^^L' 
:.   -   ':     '    ■  Boiicr 

Style     .,;.l.. ,. lleli_)aire 

Working   pressure .■..>i,  ...,.■•<.....  .205  lb. 

Outside   diameter   of  first  ring.....» ....*.'■.;;... -i  ....■'.....  .78}^  jn. 

Firebox,  length  and  width. -,,■»..».*■...».. .!.>., i^i-.  .'^..  ...  .72  in.  x   llO^i  in. 

Firebox   jilates,  thickness.  .....,; ...'..  .V. ■..•.>••»»<..,■."•,....  J^   in.  &   5716  in. 

Firebox,   water  space .ivf..>  ^^.... ...... v. 5  in. 

Tubes,  number  and   outside  diameter w-.:,. %.<.•..*. >i»,-. ...  .242 — 2  in. 

Flues,  number  and  outside  diameter.  ,.;.,.,.._..,•. >.^,;>»ii..., ;. — 36 — SH  in. 

Tubes,   thickness i .■..■'.'.>..»♦»%>»  •■';••; '"8  !"• 

Flues,   thickness    .»••.....••-•.•-•.*•■«■■•_•;:,..>*■;.  .-i-.V."; .....  ..    .148  in. 

Tubes,    length    .v. .  •  • . . ......  .V.,;  i'.  i^^,i.  i^]<  vW  •.••'.  •'.' 15  ft. 

Heating  surface,  tubes.  ....„..•.."■.  ...^i;,v  .>.¥.»>; v..V«'ir..».2.660.5     sq.  ft. 

Heatinug    surface,    firebox. ..  .,v~.  .v-...i»  .;■... :.'v..«.,r.V-.:.>.;v...;     195.7     sq.  ft. 

Heating    .surface,    total ....< ...'.,..■,.'".....■.....  ,2,856.2     sq.  ft. 

Superheater    heating    surface 721       sq.  ft. 

Grate   area    _. ..,., 55.13  sq.  ft. 

Dome,  height  above  rail .<.^'.:.  ......;.>..',.«...>..■.  dt^.^..^^  ........  ISO  in. 

Center  of  boiler  above  rail ,^.. .,.';'..  ..'.•."....'',........  ..9  ft.    10  in. 

Tender 

Tank , , ...,, . , . . . . .^ .... .;...*,*"♦. ..... . . . Water   bottom 

Wheels,    diameter    i.....i..i.»'.i.V«.iv«  «  i.-.^i'i-M. •.' .'._.-.  .......  .36  in. 

Journals,  diameter  and  length. ...  .\ ...  .>i.j;  ...,.■.;..; »,i.ivV5-5^   in.  x' 10  in. 

Water    capacity    ..V».".»'.ik..i;).>i  ••■•.•'  •-••  •  •  -7.000  gals. 

Coal    capacity ■. 13  ti  n-^ 

'Equivalent  heating  surface   =   3.937.7  sq.  ft. 


DEVELOPMENT    OF    YOUNG   MEN    IN 
RAILROAD  WORK* 


BY  GEORGE  M.  BASFORD 

When  asked  to  present  this  subject  on  this  occasion  I  hesi- 
tated because  to  treat  it  in  the  right  way  puts  me  in  the  already 
too  numerous  class  of  critics  of  railroads.  I  decided  to  decline. 
Then  it  was  urged  upon  me  as  a  duty  to  help  the  railroads  by 
telhng  the  truth  as  I  see  it.  With  a  sincere  desire  to  show  the 
way  out  of  a  great  difficulty  these  observations  are  offered.  They 
are  offered  to  all  the  railroads  of  the  country  and  not  specially 
to  those  in  this  section.  They  are  equally  applicable  t(t  com- 
mercial and  manufacturing  organizations  which  have  grown 
rapidly  to  large  size  and  have,  like  railroads,  neglected  to  pro- 
vide the  men  of  the  future. 

A  line  orchestra  is  one  of  the  best  examples  of  successful 
organization.  Each  individual  member  has  perfected  himself 
in  one  particular  part.  His  entire  effort  in  life  is  devoted  to 
the  skillful  performance  of  his  own  instrument  so  that  it  will 
take  its  place  with  all  the  others  at  precisely  the  right  time, 
with  exactly  correct  pitch,  volume  and  expression.  Every  in- 
dividual member  is  an  artist,  a  master,  and  with  his  instrument 
he  constitutes  a  perfect  unit.  Each  unit  is  a  necessary  part  of 
the  whole.  The  omission  of  a  single  one  would  be  detected  by 
a  competent  critic.  The  work  of  such  an  organization  is  per- 
fection itself.  No  one  makes  a  mistake.  Every  sound  goes 
with  and  into  every  other  sound.  Nothing  is  superfluous. 
There  is  no  waste,  no  lost  motion,  no  inefficiency.  There  is  no 
dominant  instrument.  Ntme  stands  out  in  relief  against  the 
rest.  All  blend  into  perfect  music  under  the  direction  of  the 
leader,  whose  slightest  wish  is  instantly  interpreted  by  every 
member.  The  leader  is  a  part  of  every  individual  and  every 
individual,  in  turn,  is  a  part  of  the  leader.  This  is  an  ideal 
organization.  •/■      - 

This  perfection  of  performance  is  not  accidental;  it  is  the  re- 
sult of  unremitting  training,  first  individual  and  then  collective. 
It  is  worth  while  asking  what  railroad  organization  may  learn 
from  the  orchestra.  Railroads  may  learn  frotn  the  .orchestra 
the  meaning  and  the  importance  of  this  word  "training."  If 
some  years  of  study  of  the  personnel  of  railroads  has  guitled 


'From  a  paper  read  before  the   Xew   Englatd   Railroad  Club,    lanuarv    13. 
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I  lie  cr<.>slK;i(l  vii  tlic-  ixivnsi-.n  rud  is  cylindrical  aVid  afrunged 
v,i   that    f.piir   Warin^s  may  Ik;:  miUzwk     By  :t^^^  a.  heavy V 

uasiicr  and  pin  and  tnrning .  the  vrpsshcati  iinV-qnartcr  <jf*^ 
r(.v.. Union  en  the  n-d.  a  new  surface  is  olitaiticd  at  the  1nitt.>m; ' 
The  piston  is  a  steel  casting  with  cast  in^n  rings.  It  is  of  the 
/  .section  and  exceptionally  lift h t  w lien  its  dtariieter  iis  cunsid- 
crcd.  1  he  rings  are  joined  hy  jjltosplior  IjnjnztJ  seRtncnts.  and  the 
piston  rod  is  locked  I.y  tneans  ui  a  thin  jJate  wiislitr,  the  c»lges  . 
.1  which  are  turned  up.  '     '  : 

W  lien    it    is    uiKlerstood    that    the   piston,   piston    rml    an<I   key: 
complete  on  one  side  of  the  etigine  weighs  Ihu  402j^lb,^  it  will 
he  >een  that  success  has  been  Mhiained  in  the  eflVyrt  t6v\-tiipils  ex 
treine   lightness.  ■      ;  '      V 

Tlve  same  care  .iiid  study  iir  the  design  of  llie;  cWssli^^^^^^ 
accomplished    equally    pleasiiiia    riturns;     TluS"  is'^r«l>alrly  Ulic 
MualU>t  and  lightest  crosshead  ever  applie<i  toa  K»comotive  iVf 
this  sixe,  ami  an  insi»ectiou Of  the  illustration  will   shi.w  its  <le- 
'ails.    It  will  he  noticed  that  a  three-!>ar  gui<Ie  has  heen  adopte<i. 

\n  insj)ection  of  the  ratios  indicates  that  rhijiloeoin«itiYc\vili 
prohalily  he  somewhat  slipjiery  an<l  the  necessity  i«)r  all  easily  op-' 
rratetl  and  accurate  adjustalde- reverse  gear  is  easily  understood. 

The  crank  pills  are  holL.w,  <.f  heat  treated  catl ion  steel,  and. 
uliile  tile  hearing  surfaces  are  ver.\    large,.  tliepiiliJ  are  lijijiitin  - 
\\eiglit.     The    inetliods   of    riveting   ()ver   the  riifid«ler«^f   tin; ;i»^ 
after  it  is  place<l  in  the  wheel  center  is  shown  in  the  illustration. 

Heat-treated  steel  is  u-i.<\  for  tile  main  aij<l  .side  rods  and  the 
axles  as.  ivell  as  the  crank.  i)tnsaiulV)tiK'r|*ariT»^»f  the  ilVotion: 
work/  Attention  sli..ukl  l»e. called  to  the  excvedingly  li.ght  cross^ 
head  which  is  carried  in  a  three-liar  guide.  This  crossliead  is 
'lut  an  example  of  what  can  he  tUinc  with  this  part  when  tlK' 
;i'.'s,sil)i}itie>  of  making  it  light  in  \vei.ghl  ai^e  ciuefttlly  siiidied. 
The  cr< (sslieiid  ill  this  case  with  in' n  complete  >Veigh>  Init  M2  Ih. 

\  nO\v  U»rui  .,«.>f  ,solij:l  .firanic  pedestal  truck  has  been  dvsigJic4 

f"r   tin    tenders   of   these   locomoii\es.     This   truck   bus   a   mVist 
sulisiantial   side  frame,  wbicli  is  made  either  xif  a  steel,  casting 
or  x'an  l>t  forged.     .\  heavy  cast  steel  trails* >iti, is  securely  bolti-jl 
to  the  frame.     It  will  he  notetl  in  tbe  ilbistration  that. each  ioiir- 
nal  l)ox  has  two  yoke  sjiritig  hangers  supjiotning  coile<l  springs^" 
one  <'n  eitluT  side  of  the  l>edestal.     The  pcd<stal  is  proyi<led  with  ■ 
spool    hinder,    anrl    also    has   wearing   platvs.    which    can  l»e   re-;., 
uiovecl.  on  either  side  r)f  tlW  jaw.     Xhis  mk^k  is;  6^  ^ 
sideraMy   heavier   than   the  nsual   type   lised   niidei-   tender?',   btit 
its    riding    iitialities^^re.^re^Uv    improved,  a|id    its  ^ireiigtli  .is. 
luNond   (|Uestion.         '■'     ';  -'r':  C  :'■'/.  \  '    :':'r '\^'  ''''-"':'•''■  ■^'^'^'   '>:" ''iV'"^'.-.' 

These  locoin. .lives  were  designed  ihrougbont  in  tbe  meclianicaj 
en.uineer"s  oflice  at  .\1toona.  aii<l  were  built  at  the  Jnniata  shop  >.f 
the   Pennsylvania   Railroad.  -.:...    ■...•..>..-..,:;" 

The  gineral  (linien>jon>.  wei.dit.aii.d ;  ratios  ateglvciT  in  tb^^^ 
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BY  GF.ORGI-:  M.  B.\S1()RI) 

VVIien  asked  to  v.rc><yit  this  st>bjta^  on  this  ocC;  -  iu-i- 

t;i,U«1  because  to  treat  it  in  the  right  way  puts  me  in  Uk  a^reai!;- 
t<MViumKnni>\class  of  critic,*  »:if  railroads. ^  1  decided  to  decline. 
Then  ft  was  urg*:d  upon  me  as  a.tluty  to  Iwlp  the  railroa<l>.  Jiy 
telliilg  tlu- .truth.afi  1,  see  It.  "VVitlt  a  .smcCfc desire  t«>  slio\r  tW 
.  Way  Vntt  of  a  great. <GfficHlty  these  < >bserVations  are  <ritt"cred.  They 
art"  offered  to  all  the  railro.Kls  of  the  country,  and  not  s]iivialjy 
t«i  those  in  this  isection.  I  bvy  are  e<iually  ai»]dicable  to  com 
. nierdal,  an«l  ; 'inartufacltitiiig  organizati< 'lis  which'  bav't--  tgrVnyn 
tiiipidly  to;  large  >!.ize  and  ba\  e.  like  railroads>  tiieglccted:  t..'  pr.  ,- 
y»<le  the  men  of  tliv  future.  .  ;   - 

-V  line   orchestra,  is  t<ne   olV  the^fest   frxdiiiiJes  .f^V  sitcvVsstVl' 
:ori^gani;c:rtioi|T;  ;:|%aeh;  in«Kvid^i^^^^^  perfectvd    himself 

in  one  pavticiilar  jtart.     liis  entire  ;«H(f<>*"tni^^  Wte  1s74fV<kle<1  j« 
the   skillful   iierforinancc  of  bis   oxvii   hi^trutnew   >■  >   that   it    will 
take   itN  place   with  all    the   others  at    precisely    the   riglit   time. 
\vith   e.vjuily  cvirrect   pitch.  Aciliune  and   exj>ressii til.     Every   in- 
dividual tnembeF  is  an  artist,  a  jiiaster.  an«i  with  friji  in-stfument 
be  constitntcs  a   perfect  unit.     Each   unit   is  a  nece-ssary  jstrt  of  • 
the  wbolev    The  omi>.sion  of  a  single  otu-  would  l»e  <U'lex'^tc<l  by 
a  ntHJ^t^nt  critic.     Tlk-  work  of  such  an  organization  i>  ixr- 
fertiou  itsclt/J ':X«  4>nc  inakvs  .;i   inistake^v    Kvvry.  s«i«iuitd    l;   <  - 
with    ambimoicvery' V .tiler     s..uiidt:       N^otbinjii   is   .<nperrtiiou* 
There  is  iKt  wa'^re.  no  k»st  motion/ no  iiieltici\nicy.     Tlieiv  is  no 
doniinant    instrument.      >^one    staiuls out    jn    rcbcf   agarnsi    the 
^?^=  ^-^^  ^*'^*^''   ""'•   1*  mu«A<S  under:  the   (brection   of  the 

Ivader.  /whiijse  >lighteist  wisit  is  iitstantly  interpretcdVirt?,.^ve^ 
member.  Tlu:  lea<ier  ^is  a  |«»rt  >i.f  every,  individual y^indfvvcry 
nubvi.lual.  in  turn,  is  a.  f)art- :<.if  tbe  leader  Tl-~  r,  :,.,  nbal 
organ iz:it ion.  ^  '      >;   ':/•■/ 

I  bis  perfection  of  iHTbirnwiice  is  h«»t  a<.-ci<te;iTlal ;  it  is  fhc  tc- 
.sult  of  unremitting  training,  first  indivi<lu.:d  and  then  collective. 
It  is  vvortli  while  asking  what  railr. Kid  organization  inay  learn 
iron,  the  orchestra.  Kailroa<ls.  may  learn^  from  the  .-rcbestra 
tlie  meaning  and  the .  im|Kirtaiice  i^f  tWis  w^^rij:  ''traiimig."  1 1 
simile  yea«!v ,  «)f  study  « .f  tlu-  jK-rsoiuiel  <»f  fai1roa<ls  IrasC  K«i«ied 

■     '^Froiti  a;  iwikm-  r^sd  VfiTc  the  >:«w"KiK:lai  .1   KailT..ad   > 
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my  thuuglit  correctly,  railroads  will  find  themselves  unable  prop- 
erly to  cope  with  their  problems  if  they  do  not  seriously  and 
consistently  inaugurate  systems  of  training. 

My  subject  is  the  "Development  of  young  men  for  railroad 
service."'  To  this  should  be  added  the  same  words  in  reverse 
order — '"Development  of  railroad  service  for  young  men."  1 
desire  to  present  these  two  principles.  If  the  best  people  of  any 
kind  are  wanted  anywhere  the  surroundings  must  be  made  at- 
tractive and  kept  so.  Ask  yourselves  what  are  the  inducements 
for  your  son  to  go  into  railroad  service.  Do  you  wish  him  to 
go  into  it?  Are  you  doing  what  you  may  to  make  it  attractive 
for  him?  Are  you  doing  the  right  thing  by  the  young  men  you 
now  have  in  service?  If  you  were  to  start  over  again,  as  a 
young  man  would  you  take  up  railroad  work?  These  are  per- 
tinent questions,  all  of  which  will  be  readily  and  satisfactorily 
answered  when  the  complete  significance  of  the  word  training 
is  understood  and  its  principle  is  grasped  and  acted  upon  by 
the  managements  of  railroads. 

It  is  impossible  to  understand  how  the  railroads  of  this  coun- 
try could  have  shamefully  neglected  apprenticeship  as  they  have 
done.  This  is  the  industrial  equivalent  o.f  ceasing  to  propagate 
the  human  race,  and  leaving  the  earth  to  beasts  and  vegetation. 
It  will  leave  the  mechanical  trades  to  those  who  have  been 
properly  called  "wreckers  and  rag-time  mechanics."  You  are 
paying  a  ruinous  price  for  this  neglect  today,  and  with  worse 
to  come  if  you  do  not  wake  up  to  the  situation  facing  you. 
The  few  roads  which  are  alive  to  it  are  like  the  taper  light  you 
carry  in  the  Roman  catacombs  which  makes  the  darkness  the 
more  impressive.  What  is  a  paltry  group  of  twenty-five  hun- 
dred boys  provided  with  modern  apprenticeship  among  seven- 
teen hundred  thousand  men  on  our  railroads !  And  yet  you 
all  take  apprentices  and  solemnly  swear  that  you  will  faith- 
fully teach  them  the  trades  of  your  shops.  You  do  not  do  it. 
You  are  actually  dishonest  with  the  boys.  You  do  not  even 
provide  means  for  selecting  them  or  of  ascertaining  whether  or 
not  they  are  adapted  to  the  work  you  have  undertaken  to  teach 
them.  When  they  have  served  their  time,  if  you  give  them  full 
mechanics'  wages  you  do  it  too  late  or  too  grudgingly  and  you 
promptly  and  properly  lose  the  boys.  The  management  then 
concludes  that  apprenticeship  is  a  failure  and  it  lapses  into  a 
dead  letter.  Not  until  self-preservation  compels  you  will  you 
give  to  the  training  of  youth  its  proper  place.  Take  warning. 
This  point  has  been  reached. 

What  training  does  the  shop  man  receive  today?  I  recently 
asked  a  railroad  official  how,  in  the  absence  of  apprenticeship, 
he  trained  machinists.  He  replied — "We  make  them  overnight 
from  anything  with  two  hands  that  comes  along."  It  is  no 
wonder  that  difficulty  is  found  to  put  up  a  crosshead  fit  for  a 
piston  rod  properly,  or  even  to  take  one  down  without  injuring 
it.  It  is  no  wonder  that  our  locomotives  carry  around  tons 
of  unnecessary  weight,  because  it  is  impossible  for  the  shops 
to  take  advantage  of  the  best  engineering  design.  Is  it  possible 
for  this  railroad  official  to  make  mechanics  overnight  to  take 
the  places  of  his  best  men  who  have  gone  to  the  automobile 
industry?     It  is  not  and  he  knows  it. 

No  matter  how  efficient  or  how  well  managed  the  mechanical 
department  may  be.  no  matter  how  well  designed  or  how  well 
maintained  your  locomotives  are — the  power  must  be  used  to 
best  advantage  and  herein  lies  the  field  of  most  promise  for 
effective  training.  Why  not  make  common  cause  of  a  common 
problem  in  all  departments  and  work  it  out  together?  Here  is 
the  greatest  possible  opportunity  for  co-operation,  for  a  getting 
together,  for  co-ordination  of  effort. 

Mechanical  and  operating  officials  have  everything  in  com- 
mon as  a  problem.  Each  knows  much  that  the  other  needs  to 
know.  They  are  too  far  apart.  I  believe  they  may  be  brought 
together  through  training  which  will  produce  railroad  men  and 
not  department  men.  What  a  field  does  the  railroad  present 
for  progressive  advancement  and  for  a  study  of  men  to  assure 
absolute  certainty  of  advancing  the  men  most  capable  of  dealing 
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with  greater  responsibilities ! 
balanced.    Who  ever  looks  to 
for  a  division  superintendent, 
chasing  officer  or  a  general 
record  simply  prove  the  rule. 


But  the  promotion  is  not  properly 
the  motive  power  department  today 

a  general  superintendent,  a  pur- 
Tianager?     The  few   exceptions  on 

Why  should  a  mechanical  depart- 


ment position  disqualify  a  good  man  for  promotion?    But  it  does. 


This  is  the  department  tha 
locomotive  earns  every  dol 
Furthermore,  if  your  power 


and   then   acquires   operating 
vantages  over  an  operating  o 


brings  in  the  money,  because  the 
ar  that  comes  into  the  treasury, 
is  always  ready  for  100  per  cent 
service,  the  rest  of  the  ope  ating  problem  is  relatively  easy. 
It  must  also  be  admitted  thu  roundhouse,  shop  and  locomo- 
tive service  offer  opportunities  to  prepare  most  thoroughly  and 
most  admirably  for  operatin  j  responsibilities.  It  seems  fair 
to  assume  that  an  operating  c  fficer  who  first  thoroughly  under- 
stands the  possibilities  and  the  limitations  of  locomotive  service 

experience  will  have  certain  ad- 
ficer  who  has  grown  up  only  in 
the  operating  line  from  the  te  egraph  key  or  from  train  or  yard 
service. 

I  contend  that  the  efficient  service  of  a  master  mechanic  should 
be  considered  as  the  basis  for  promotion  not  only  inside  but 
outside  of  the  department.  In  other  fields  a  man  who  can 
maintain  and  operate  200  loomotives  making  2,000  turntable 
movements  every  week  and  do  :his  with  but  1  per  cent  of  engine 
failures  in  winter  storms,  woild  be  recognized  and  rewarded. 
He  has  200  individual  compldte  power  plants  on  wheels  and 
scattered,  to  care  for  and  kcepl  in  perfect  condition.  These  200 
locomotives  represent  perhaps  $B,000,000  invested,  not  to  mention 
investment  in  shops,  coaling  stations  and  roundhouses,  and  they 
aggregate  300,000  h.  p.,  which  ig  a  greater  aggregation  of  power 


than  is  concentrated  in  the  New 


power  station  in  New  York  Cit>,  the  largest  power  plant  in  the 


world,   and   yet   this  master  me 
compensation  than  a  locomotive 


York  Edison  Waterside  electric 


:hanic   is   likely  to   receive   less 
engineer  who  has  a  favorable 


run  and,  furthermore,  he  is  no  sufficiently  encouraged  by  the 
prospect  of  promotion.  The  de/elopment  of  men  for  railroad 
service  would  be  much  easier  if  t  lis  man  could  be  so  encouraged, 
because  it  would  render  mecha  lical  positions  more  attractive. 
It  would  cost  the  railroads  and  the  public  nothing  to  open  the 
door  for  these  men.  A  little  pi  ospect  for  advancement  would 
go  a  long  way  to  lead  them  to  sverlook  deficiency  in  compen- 
sation, if  compensation  may  not    )e  increased. 

Consider  how  roundhouse  fore  nanship  is  misunderstood,  how 
it  is  misused.  Too  little  consider;  tion  is  given  to  this  important 
official,  yet  if  he  is  a  good  one  and  can  keep  his  locomotives 
moving  under  adverse  conditions,  for  example  in  cold  weather, 
he  must  necessarily  exercise  quali  ies  of  the  character  that  make 
a  general  manager.  If  there  is  a  )osition  on  the  road  that  ought 
to  be  considered  as  a  stepping  si  one  to  a  better  one  it  is  that 
of  the  roundhouse  foreman.  Ask  yourselves  whether  you  would 
like  to  be  a  roundhouse  forema  i  under  conditions  prevailing 
on  most  railroads  today,  with  riachincry,  men  and  facilities 
lacking.  Ask  yourselves  the  reason.  If  you  have  ever  seen  a 
motive  power  officer  promoted  to  the  position  of  general  man- 
ager you  have  seen  roundhouses  biilt  and  equipped  so  that  men 
could  do  efficient  work  in  them  w^h  money  made  thereby  and 
you  have  seen  good  roundhouse  fdremen  promoted.  You  have 
also  seen  these  men  give  a  good  pccount  of  themselves.  The 
roundhouse  foreman  can  never  haye  his  job  sweetened  enough 
to  be  comfortable  because  of  its  inherent  hardships,  but  if  ef- 
fective service  should  be  recognized  as  a  basis  for  promotion 
and  the  roundhouse  made  a  steppin|[  stone  in  a  system  of  train- 
ing for  something  better,  an  impor  ant  part  of  this  paper  need 
not  be  written.  Training  must  no  stop  with  so  called  young 
men.  Training,  as  I  see  it,  involves  the  use  of  one  position 
as  preparation  for  a  better  one,  anc  therefore  should  be  an  es- 
tablished principle  in  promotion. 

We  often  hear  how  difficult  it  is  td  find  foremen  of  high  qual- 
ity for  various  shops.  Apprentices!  n"p  is  the  remedy,  but  not 
until  foremanship  is  understood,  no^  until  the  foreman  is  paid 
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at  least  as  much  as  an  active  pieceworker  in  the  shop.    Foreman- 
ship  does  not  attract  the  best  shop  men  today. 

Much  complaint  is  heard  of  the  difficulty  in  securing  good  fire- 
men. Whom  do  you  try  to  secure  and  who  selects  them?  It 
was  surprising  to  hear  a  railroad  official  make  this  statement 
before  the  Western  Railroad  Club  recently :  "It  is  too  bad  that 
in  some  cases  men  have  been  hired  as  firemen  by  the  clerk 
of  the  road  foreman.  In  other  words,  a  man  untrained  has 
been  permitted  to  select  the  man  on  whom  you  must  depend 
to  pull  your  fast  trains  15  or  20  years  hence."  Of  course  this 
is  exceptional,  but  that  it  ever  occurs  is  important  in  this  dis- 
cussion, i.  :  ^•■■^   ^^    .• 

An  occasional  strong,  ambitious  lad  who  had  served  his  ap- 
prenticeship in  the  shop,  would  seem  to  be  the  very  best  candi- 
date for  this  service.  You  would  have  known  him  for  several 
years.  The  pay  would  attract  him  and  he  would  take  up  the 
work  with  thorough  knowledge  of  the  locomotive  which  few 
ycung  firemen  now  possess.  An  apprenticeship  for  firemen, 
however,  is  needed  to  take  care  of  the  other  recruits  for  this 
service  because  comparatively  few  could  be  had  from  the  shop 
boys.  It  is  easy  to  imagine  that  a  shop  apprentice  who  becomes 
a  fireman  and  then  an  engineman  might  reveal  executive  ability 
justifying  his  promotion  to  the  position  of  traveling  engineer  or 
roundhouse  foreman— but  can  he  afford  to  be  promoted  after 
running  an  engine?  We  therefore  see  that  progress  here  is 
blocked  as  it  is  for  shop  men  as  to  foremanship.  No  one  can 
doubt  that  here  is  something  to  be  changed  before  improved 
methods  of  recruiting  and  training  will  be  effective. 

To  return  for  a  moment  to  the  shop  and  directly  to  apprentice- 
ship, ask  yourselves  where  the  boiler  maker  foremen  and  the 
boiler  makers  of  the  future  are  to  be  had.  How  many  real 
boiler  makers  are  you  training?  Boiler  work  constitutes  the 
larger  part  of  locomotive  repair  expense,  and  yet  who  has  any 
boiler  shop  apprentices?  Even  the  roads  having  the  best  ap- 
prenticeship schemes  have  very  few  of  them.  What  are  you 
doing  about  this  to  attract  boys  of  the  right  sort  to  this  vitally 
important  trade?  The  right  sort  of  boys  will  not  take  their 
chances  in  a  boiler  shop  today.  You  yourselves  would  not.  For 
the  best  of  reasons  you  would  not  willingly  allow  your  sons  to 
do  so.     Look  to  this  quickly.     I  warn  you. 

Someone  asks  what  apprenticeship  should  be.  The  apprentice 
problem  is  very  simple.  For  the  shop  it  should  be  the  old  time 
apprenticeship  brought  down  to  date,  changed  and  improved 
to  meet  present  conditions.    Several  essentials  must  be  provided. 

First  is  the  training  of  the  hand,  eye  and  judgment  in  the  shop 
by  men  who  have  no  other  duties.  The  course  should  be  short, 
active  and  thorough  to  render  the  boys  good,  quick,  accurate 
and  intelligent  workmen,  and  good  citizens,  in  the  shortest  pos- 
sible time.  Three  years  of  intensive  training  is  sufficient  for 
the  course  itself.  The  shop  training  must  replace  the  "master" 
of  the  past  by  a  bright  shop  instructor  who  will  personally  teach 
the  processes  of  the  trade  he  himself  commands  and  who  will 
see  to  it  that  the  boys  of  other  trades  are  properly  and  con- 
sistently taught  by  competent  men  and  methods.  The  boys 
must  be  taught  direct  and  correct  methods,  and  they  must 
understand  the  value  of  time  and  material.  This  part  of  the 
subject  merits  a  paper  by  itself. 

Second  is  mental  training  coincident  with  the  manual  develop- 
ment. This  means  night  schools  or  day  schools  conducted  by 
men  who  understand  the  shops  and  who  can  show  the  boys 
how  to  educate  themselves.  These  schools  are  to  unfold  the 
reasons  for  everything  done  in  the  shop  and  to  lead  the  boys 
to  look  back  at  preceding  processes  and  ahead  to  the  processes 
which  are  to  follow  and  to  enable  them  to  imderstand  the 
materials,  processes  and  forces  with  which  they  are  dealing  and 
to  conduct  their  work  without  waste  of  energy,  of  time,  or  of 
material.  Few  men  in  the  shop  think  of  the  cost  of  the  work 
they  do.  If  they  did  they  would  effect  great  savings.  This  is 
an  important  part  of  the  school  work.  Boys  in  a  year  may 
know  many  things  that  their  foreman   required  many  years  to 


learn  and  which  some  foremen  have  never  learned.  For  in- 
stance, our  boiler  shop  apprentice  will  know  how  to  design 
boiler  seams.  I  know  of  a  capable  foreman  who  recently  re- 
duced the  strength  of  a  joint  below  safe  limits  believing  that  by 
putting  in  a  surplus  of  rivets  he  had  made  a  strong  repair  job. 
Third  and  most  important  is  the  personal  responsibility  over 
the  boys  centering  in  one  man,  the  apprentice  supervisor,  whose 
duty  is  to  know  and  understand  them.  He  must  know  the  boys 
intimately,  thoroughly  understanding  their  capabilities  and  their 
personalities.  He  must  know  them  better  than  parents  usually 
know  their  boys  and  be  able  to  guide  them  in  all  the  affairs  of 
.young  manhood.  He  must  know  them  well  enough  to  guide 
them  into  the  right  work,  and  he  must  have  natural  ability  as 
an  educator  so  that  he  can  deal  with  each  personality  in  accord- 
ance with  its  peculiar  needs  and  its  own  peculiar  possibilities. 
This  man  must  know  the  essentials  of  the  makeup  of  a  machinist, 
boiler  maker,  pipe  fitter,  millwright,  pattern  maker,  carpenter, 
fireman,  clerk  and  all  the  rest.  With  this  knowledge  and  with 
great  care  he  must  help  the  boys  select  their  work  and  guide 
them  in  such  changes  as  may  be  necessary.  He  must  be  able 
to  adjust  misfits  which  are  sure  to  be  found  and  must  interest 
all  the  foremen  in  the  boys.  He  must  also  be  a  man  of  high 
moral  character,  one  with  a  personality  that  will  enable  him 
to  influence  the  boys  and  lead  them  to  be  honorable,  upright 
men.  He  must  have  that  enthusiasm  that  makes  work  of  any 
kind  successful.  He  must  reveal  to  the  lads  their  duty  to  them- 
selves and  to  the  country.  A  good  citizen  is  likely  to  be  a  good 
workman,  and  a  good  workman  is  likely  to  be  a  good  citizen. 
You  will  say  that  these  specifications  are  very  severe  and  that 
it  is  difficult  to  find  such  men.  The  answer  is  that  the  fact  that 
it  is  so  difficult  to  find  such  men  in  itself  reveals  the  weakness 
of  present  methods  and  the  need  for  an  awakening.  The  man 
who  can  do  such  work  properly  and  who  can  exert  this  in- 
fluence continuously  will  prove  to  be  one  of  the  most  important 
subordinate  officials  of  the  whole  railroad  organization.  A  few 
such  men  are  available  and  more  are  coming  along. 

An  objector  says:  "W'e  can't  afford  to  play  into  the  hands  of 
the  unions.  Our  apprentices  joined  the  unions  and  we  fired 
them."  Life  is  too  short  to  answer  this  except  to  ask  whether 
anybody  is  seriously  attempting  to  improve  unionism.  Some  are 
saying  that  the  labor  union  agreements  limit  the  number  of  ap- 
prentices. The  answer  is  that  the  railroads  should  not  raise 
this  question  until  they  have  made  proper  provision  for  the 
number  that  the  agreements  allow.  The  quickest  way  to  increase 
the  allowance  is  for  a  labor  leader  to  discover  that  his  son  can 
not  be  apprenticed  because  the  ranks  are  full  up  to  the  limit 
he  himself  has  helped  to  fix.  Some  one  else  is  saying  that  it  is 
difficult  to  secure  boys  of  the  right  sort  in  sufficient  numbers. 
This  is  completely  answered  by  the  roads  which  have  taken  this 
subject  up  with  serious  intent.  There  is  no  trouble  to  find  the 
boys.  Some  one  will  add  that  the  red  tape  surrounding  the  em- 
ployment of  minors  is  so  irksome  that  they  cannot  afford  to  put 
up  with  it.  You  will  be  held  to  account  if  you  allow  this  to 
stop  you.  Another  will  say  that  small  shops  can  not  properly 
provide  for  apprentices  and  that  poor  roads  can  not  afford 
apprenticeship.  Both  objections  are  absolutely  silly,  as  has  been 
proven  by  experience.  You  can  not  introduce  anything  in  any 
shop  or  any  department  that  will  pay  as  big  or  as  quick  returns 
as  will  apprenticeship  when  it  has  the  force  of  the  management 
back  of  it.  After  the  first  year  the  boys  pay  back  to  you  all  you 
spend  on  their  education  or  your  system  is  at  fault.  Let  me  say 
again  that  failure  to  provide  apprenticeship  is  not  to  be  excused 
on  any  ground  whatever. 

Your  office  is  not  what  it  should  be,  neither  is  your  shop  or 
your  drawing  room  if  it  leads  to  blind  alleys  from  which  there 
is  no  promotion  and  no  outlook.  You  must  find  outlets,  or  the 
equivalent,  for  capable  men  in  every  department  If  not  outlets 
then  you  must  find  ways  in  which  able  men  may  so  improve 
their  work  that  they  will  not  cease  to  grow,  expand  and  be- 
come more  valuable  to  the  company  and  to  themselves.     Rail- 
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roads  and   industrial   concerns   are  not  thinking  of  this  today ! 

We  must  take  a  leaf  from  the  book  of  English  roads.  Eng- 
lish motive  power  men  do  not  quit  as  ours  do  to  double  their 
salaries  in  the  service  of  industrial  concerns,  in  positions  where 
they  are  not  worried  to  death  by  troubles  that  they  know  how 
to  prevent,  but  are  not  allowed  to  guard  against.  On  the 
larger  English  roads  the  chief  mechanical  officers  receive  sala- 
ries approximately  twice  as  large  as  the  largest  in  this  country. 
On  some  English  roads  the  chief  mechanical  superintend- 
ents deal  not  with  ofHccrs  who  do  not  understand  them  and 
their  problems,  but  with  committees  of  the  directors  of  the 
roads.  No  wonder  those  mechanical  officials  remain  in  the 
service  until  relieved  upon  retirement.  Xo  wonder  subordinate 
officials  are  willing  to  spend  their  lives  hoping  to  succeed  to 
such  positions. 

Today  the  locomotive  and  its  operation  offer  greater  possi- 
bilities for  improvement  in  net  earnings  than  ever  before  in  the 
history  of  railroads.  Today  the  locomotive  presents  problems 
as  well  as  possibilities  requiring  knowledge,  experience  and 
good  judgment  that  were  never  required  before.  Today  is  the 
day  for  improvements  in  the  use  of  fuel,  for  fuel  saving  de- 
vices and  capacity  increasing  factors  in  locomotive  design,  for 
improvement  in  service  and  for  imi)rovement  in  equipment 
and  methods  for  maintenance,  and  for  the  training  of  the  men 
of  the  future.  Will  the  railroads  measure  up  to  their  oppor- 
tunity? Will  they?  An  entire  evening  would  be  required  to 
tell  of  the  accomplishments  in  improving  locomotive  service  in 
spite  of  unfavorable  conditions.  What  would  the  results  have 
been  with  favorable  conditions ! 

Apprenticeship  has  made  good  where  it  has  had  half  a  chance, 
and  it  has  had  a  chance  on  a  few  progressive  railroads.  It 
is  not  a  failure.  Its  value  is  established  beyond  a  question. 
The  only  failure  has  been  a  lack  of  backing.  The  only  trouble 
has  been  in  educating  the  managements  to  what  they  ought 
themselves  to  know  to  be  their  duty.  It  is  fruitless  to  start 
apprenticeship  unless  the  very  head  of  the  organization  plants 
himself  squarely  for  it,  insisting  that  every  one  get  in  line  and 
stay  there.  If  he  does  this  no  subordinate  will  dare  ignore  it, 
simply  because  he  is  looking  only  for  the  things  of  today.  The 
world  will  not  long  excuse  neglect  of  apprenticeship  and  that 
which  goes  with  it.  and  this  applies  to  every  department. 


The  Sincle-Dkiver  Locomotive. — In  spite  of  all  that  has  been 
done  in  developing  the  locomotive  on  Uritish  railways  there  is 
only  one  type  of  engine  which  can  as  yet  be  regarded  as  really 
obsolete,  viz.,  the  single-driver  passenger  locomotive,  the  con- 
struction of  which  has  now  been  entirely  discontinued.  The 
introduction  of  heavier  and  more  complicated  types  has  not.  up 
to  the  present,  had  the  effect  of  retiring  any  of  those  which 
formed  the  contemporaries  of  the  single-wheeler  when  the  latter 
was  at  the  height  of  its  popularity,  although  the  2-4-0,  which  is 
only  one  remove  from  the  single,  is  no  longer  a  type  which 
would  be  built  for  any  but  the  lightest  service.  The  basic 
feature  of  coupled  driving  wheels  in  any  form  presents  facilities 
for  employing  adhesive  weight  in  a  degree  which  cannot  be 
realized  where  there  is  only  one  driven  wheel,  and  this  fact 
exercises  a  sufficient  influence,  even  now.  to  keep  many  types 
of  locomotives  still  within  the  ranks  of  present  day  standards, 
where  they  arc  regarded,  in  most  cases,  as  being  suitable,  within 
their  various  scopes,  for  modern  railway  conditions.  It  is  simply 
and  solely  this  difficulty  of  providing  adequate  cohesion  that  has 
driven  the  single-wheeler  out  of  favor,  for  there  is  no  class  of 
railway  engine  which  can  comi)are  with  it  for  economy  and  free- 
dom in  running.  There  is  nothing  to  hinder  the  fitting  of  large 
boilers  and  cylinders  to  this  type,  but  merely  to  provide  a  higher 
tractive  effort  without  its  being  possible  to  utilize  it  without 
slipping  the  driving  wheels,  would  serve  no  useful  purpose  and 
would,  moreover,  emphasize  the  need  for  employing  coupled 
wheels  even  more  decidedly  than  at  present. 


LEHIGH   VALLEY    TENDER    TANK 

An  improved  construction  ia  tender  tanks  has  been  developed 
by  F.  X.  Ilibbits,  superintendent  of  motive  power  of  the  Lehigh 
Valley,  and  is  now  standard  oi  i  that  road. 

The  new  construction  comprises  chiefly  the  use  of  flanges  on 
the  top  and  bottom  sheets  fof  the  connection  with  the  vertical 


Seam  in  Boffom  of 
Old  Type  Tank. 
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Corner  if  Old  Type  Tank 


New  Type  Joint 


sssassssassssssssssssSkSsssssssss&s^Q^^^^a 


•  ••■,. ■,,„,rrr^A. 


Section  of  Neyif  Type  Tank  Bofhm. 
Section  of  New  T/pe  of  Tender  Tank 


sheets,  in  place  of  the  custom; 


turned  into  the  water  space  a  id  all   rivets  are  horizontal  and 


accessible   from   the  interior  of 


forming  the  different  joints  is  evident  in  the  illustrations 


This  construction  has  proved 


ry  angle   iron.     The  flanges  are 


the  tank.     The  new  method  of 


to  have  a  number  of  advantages. 


Bottom  Sheets  of  Tank  Showing  Form  of  Flanges 

In  the  tirst  place,  all  rivets  and  ri /et  holes  are  eliminated  from 
the  bottom  of  the  tank,  and  it  is  possible  to  remove  loose  rivets 
and  tighten  leaky  joints  without  removing  the  tank  from  the 
underframe.  I'^urtliermore,  it  is  foimd  that  the  tank  bottom  has 
an  increased  life  due  to  the  absence  of  lap  joints,  angle  irons  and 


New  Type  of  Tender  Tank 


Partially   Erected 


rivet  holes.  The  construction  is  itronger  and  simpler,  and 
the  tank  is  cheaper  to  manufacture  and  also  gives  a  reduced 
cost  for  maintenance.  Standard  sectnpns  can  be  carried  in  stock. 
The  Lehigh  Valley  now  has  about  |l  10  of  these  tanks  in  serv- 
ice, the  first  of  which  has  been  in  use  pver  two  years 


College  Men  in  Railroad  Work 

Discussion    of    Conditions    That    Make    This    Field 
Unattractive       and     Suggestions     for     Improvement 


BY     M.     K.     BARNUM  ;.? 

General  Mechanical  Inspector,  Baltimore  &  Ohio   "': 


Comparatively  few  graduates  from  engineering  colleges  enter 
and  continue  in  railroad  service,  especially  in  the  mechanical 
department,  where  we  would  naturally  expect  the  attractions 
and  opportunities  to  be  the  greatest.  Is  the  trouble  with  the 
men  themselves,  and  their  habits  of  mind  and  life?  Is  their  col- 
lege training  at  fault?  Is  it  the  lack  of  satisfactory  opportunities 
in  railroad  work,  or  is  it  the  experiences  of  other  men  who  have 
tried  it,  that  discourage  them  frum  entering  railroad  service? 

IS    THE    TROUBLE    WITH    THE   COLLEGE    MEN    THEMSEL\?ES.'? 

College  men  are  not  inherently  different  from  other  men,  but, 
on  account  of  their  better  education,  more  is  expected  of  them 
than  of  those  who  have  had  only  a  common  school  educatioJi, 
and  properly  so,  but  is  it  fair  to  expect  that  even  50  per  cent, 
of  them  will  be  capable  of  holding  high  official  positions,  when 
less  than  one  per  cent,  of  other  railroad  men  are  found  com- 
petent to  till  such  places?  I  maintain  that  it  is  not  reasonable 
to  expect  that  every  college  man  who  enters  railroad  service 
will  have  all  of  the  qualifications  necessary  to  make  a  first- 
class  superintendent  of  motive  power,  when  less  than  one  in 
5,000  other  mechanical  department  men  ever  becomes  fully 
qualified  to  fill  that  position,  and  not  more  than  one  in  1.000 
ever  makes  a  thoroughly  competent  master  mechanic. 

IS    THE    TROIBLE    WITH     THEIR    COLLEGE    TRAINING? 

I  believe  that  the  mechanical  engineering  courses  in  the  best 
equipped  universities,  such  as  Cornell.  Illinois,  Purdue,  Massa- 
chusetts Institute  of  Technology.  Stevens'  Institute,  and  a  few 
others,  furnish  about  as  good  preparation  for  railroad  mechan- 
ical department  work  as  can  be  desired  or  expected.  In  fact 
these  courses  provide  the  very  best  of  training  for  such  work, 
particularly  if  the  student  specializes  in  railroad  subjects  during 
the  last  year  or  two,  It  cannot  reasonably  be  expected  that  a 
mechanical  engineering  college  will  turn  out  a  graduate  equipped 
to  step  into  such  a  position  as  that  of  master  mechanic,  or  even 
a  foremanship.  without  having  considerable  practical  experience, 
which  can  only  lie  obtained  in  actual  railroad  service,  but  an 
engineering  course  will  enable  him  to  qualify  much  sooner  for 
such  positions  than  is  possible  for  a  young  man  who  has  had 
itut  a  common  school  education  and  an  ordinary  apprenticesliip. 
The  mechanical  engineering  course  in  the  above-mentioned  col- 
leges gives  the  student  considerable  practical  work  in  the  foun- 
dry, pattern  making,  forging,  running  machines,  such  as  lathes, 
planers,  shapers,  etc.,  and  some  of  them  devote  a  good  deal 
of  attention  to  the  principles  of  efficient  shop  management.  If 
I  were  to  suggest  any  change  in  the  present  mechanical  en- 
gineering schedules,  it  would  be  that  some  of  the  higher  mathe- 
matics, which  are  now  required,  should  be  made  elective  for 
those  who  wish  to  specialize  in  them,  and  thus  allow  others  a 
little  more  time  for  such  sul).iects  as  political  economy,  history, 
and  possibly  a  short  course  in  law  pertaining  to  contracts  and 
some  other  important  items  of  business.  These  subjects  would 
furnish  fully  as  good  mental  training  as  the  higher  mathematics, 
and  might  be  more  useful  to  the  average  engineering  graduate. 
It  is  also  important  that  men  of  practical  experience  in  rail- 
road and  other  engineering  work  should  be  secured  to  give 
lectures  to  the  upper  classes,  explaining  to  them  the  advantages, 
possibilities  and  dift^culties  found  in  various  lines  of  engineering. 
This  plan  is  now  followed  to  some  extent,  but  a  more  complete 
iind    svstematic    program   of   such   lectures    should   be    provided. 


Every  student  should  also  try  to  meet  men  in  the  lines  of  busi- 
ness which  they  are  considering,  and  obtain  their  views  and 
experience,  but  this  is  not  always  easy  or  possible  for  the  stu- 
dent to  do,  especially  where  a  college  is  located  away  from 
manufacturing  and  railroad  centers. 

IS  IT  THE  LACK  OF  S.\T1SFACT0RV  OPI^ORTUNITIES  IN   RAILROAD  WORK  ? 

I  believe  that  this  is  the  principal  reason  why  so  few  engineer- 
ing graduates  enter  railroad  service  and  continue  in  it.  Beyond 
question  the  railroads  need  college  trained  men,  because  the  re- 
quirements of  roundhouse  foremen,  general  foremen,  master 
mechanics  and  superintendents  of  motive  power  are  daily  becom- 
ing more  exacting  and  strenuous,  and,  to  properly  understand 
and  administer  the  duties  of  those  positions,  a  man  should  have 
more  than  a  common  school  education.  With  the  increasing 
necessity  for  making  a  dollar  go  farther  than  ever  before,  and 
with  the  constant  additions  of  electric  and  other  complicated 
apparatus  to  locomotives,  cars  and  shop  equipment,  an  en- 
gineering education  is,  very,,  helpful,  and  will  soon  become  a 
necessity.  " 

All  railroads  are  short  of  material  from  which  to  make  com- 
petent foremen  and  other  officers,  and  yet  mechanical  engineer- 
ing graduates  are  avoiding  railroad  service.  What  is  the 
trouble  ?     I  believe  that  the  principal  reasons  are  tliese : 

( 1 )  Advancement  is  slower  than  in  commercial  and  manu- 
facturing lines.  ';■;;';'*.•  ■•^^'^; 

(2)  The  salaries  are  too  low  in  proportion  to  the  ability  and 
responsibility  required  for  official  positions. 

(3)  The  tenure  of  office  is  too  uncertain  on  most  railroads, 
although  there  are  some  exceptions  to  this  rule. 

(4)  There  is  small  chance  for  a  railroad  man  to  accumulate 
any  property,  or  to  do  more  than  make  a  fair  living  for  his 
family  and  give  his  children  an  education. 

(5)  There  is  no  chance  to  acquire  an  interest  in  the  business. 

ARE    THE    E.XI'ERIENCES    OF    OTHERS     DISC0LR.\G1XG  ? 

\'ery  few  sons  of  railroad  officers  take  up  railroad  work. 
This  is  due  primarily  to  the  discouraging  experiences  of  others 
whose  careers  they  have  observed,  but  also  to  the  advice  of 
the  fatliers.  who  believe  that  the  discouragements  are  less  and 
the  rewards  for  ability  and  industry  are  greater  in  other  lines 
of  business.  ;■  ' 

The  question  has  been  asked,  "Why  should  it  be  up  to  a  busy 
railroad  officer  to  tell  a  college  man  how  to  start  in  railroad- 
ing?" My  answer  is  that  a  part  of  the  "busy  railroad  officer's'' 
duty  to  his  company  is  to  secure  the  services  of  men  who  will 
become  most  valuable  to  the  company,  and  to  keep  out  of  the 
service  men  who  are  not  adapted  to,  or  fit  for  it.  How  can 
an  officer  decide  on  a  man's  fitness,  if  he  does  not  take  the  time 
and  interest  to  discuss  with  him  the  opportunities  and  obstacles 
to  be  found  in  the  work?  Furthermore,  every  man.  even  though 
he  be  a  "busy  railroad  officer,"  ought  to  consider  it  a  privilege 
to  be  given  an  opportunity  to  help  a  young  man  decide  on  his 
course,  and  get  started  right  in  the  race  for  success  in  hi($  busi- 
ness career.  '     " 

What  are  the  experiences  of  the  average  mechanical  engineer- 
ing graduate?  After  spending  four  years  in  high  school,  and 
four  years  in  college,  or  eight  years  more  than  the  regular  ap- 
prentice who  has  finished  the  graded  schools,  he  finds  himself,  at 
the  average  age  of  23  years,  about  to  start  work,  but  with  very 
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r<'U«fs  anti  industrial  ci»iiccrn>  arc  n>>t  tliiiikiiiu  cf  tiii>  tmla)  I 
Wf  untst  take  a  leaf  from  tlic  Ix-. ik  nf  l-'ii,uli>li  road-.  ICiii;- 
lisli  nii.tivc  imwtr  iiK-n  <lii  nut  <|uit  as  nurs  (1«>  ti>  (I-uiMc  tliiir 
sak'irics  in  tin-  service  i»f  industria!  concerns,  in  positions  where 
they  are  not  worried  to  ileatli  hy  iroiihKs  that  tlie\  kn^'U  how 
to  jirevent.  hnt  ar<'  not  allowed  to  ynard  ayainst.  (hi  the 
lar.uer  Knylish  roads  tlie  chict  mechanical  olVuers  receive  sala- 
ries approximateJy  twice  as  larije  as  tlie  lari-est  in  tliis  country. 
<  >n  v..ine  Enylish  road^  the  chief  mechanical  ,>iii)erintend- 
ents  deal  not  with  olVuers  who  do  n.,t  miderstand  them  and 
their  pnddems.  hnt  with  Conniiitties  of  the  <lirectors  of  the 
roa«K  ^'o  Wonder  those  mechanical  ot'ticiaI>  remain  in  tiie 
servicf  tmtil  fvUtvie^l  upon  retirenunt.  \o  wi>niler  suhonlinalc 
•  •nVcrals  ai^c  wtllinjT  to  speml  tluir  li\e^  hoping  to  succeed  to 
such  iiosition<. 

Toilay  the  locomotive' and  it-  operati-oi  oti\r  liitatt-r  possi- 
bilities lor  im]iro\(inent  in  net  earnini;-  than  e\er  liefore  in  the 
history  of  railroad-s.  Today  the  locomotive  present-  iirot)lems 
as  well  as  liossihilities  reiiuiriny  knowledtie.  experience  and 
Kood  ju«l.iiment  that  were  ne\«r  ret|itire<l  lufure.  Today  is  the 
day  for  improvements  in  the.  usc  iif  fuel,  fop  fuel  saviny  lU- 
vices  an<l  capacity  incfeasing  factors  in  loi. iniotixr  de-iyn.  for 
inijirovenieni  in  -trvice  a»id  for  imjirovenunt  in  e<|uii)mem 
and  iTietli'id<  for  maiiuenance.  anil  for  the  trainini;  of  the  men 
of  tht  future.  Will  the  railroads  measure  up  to  their  o|)por- 
tunity?  Will  they?  \ii  entire  evcniiiii  uoidil  he  ri(|uired  to 
tell  (if  the  accon>plisIiments  in  improving  locomotive  service  in 
spite  of  tmfavorahle  cc.inditions.  What  uonid  the  rr-nlt-  have 
Wen  with  favorahUvcon<litions I 

\pprentice>hij>  has  nia<U;  ^ood  where  it  has  ha<l  half  a  chance, 
and  it  has  had  a  chanc*'  on  a  few  proyres-ive  railroads.  It 
is  Hot  a  failitre.  -Its  value  is  estahlished  In-yon*!  a  r|ue>tioii. 
The  only  failure  has  lieen  a  lack  of  hacking.  The  only  iroiilile 
has  Tieenijv  :e<hjcaiin)^  tile  manasiements  to  what  they  ought 
themselves  to  know  tJi  he  their  duty.  It  i-  fruitle-s  to  start 
apprenticeship  unless  the  very  head  of  the  organization  jilant- 
him-clf  srpiarely  f/tf  it.  insi.stini;  that  every  one  get  in  line  an<l 
stay  there.  If  he  dfies'tbjs  lV>.?<lllior«linate  will  dare  ignore  it. 
simply  hecatist  he  i-  looking  «.'nly  for  the  things  of  lodjiv.  Tin 
World  win  not  long  excuse  neglect  of  apprentice-hip  and  that 
which  goc,  with   it.  and  ihi-  ;ipplie-  \><  every  <Iepartmcnt. 

1  llh  >i  si.ll-- 1  >ui\  KK  l.o(  oMot  i\  e.  in  ~iiit;-  of  all  that  lias  hieii 
done  in  developing  the  locomotive  on  I'.rili-h  railways  there  is 
oidy  one  typ»-  of  engine  which  can"  as  yet  he  re,gar<led  as  really. 
ffh.Hi  tlete,'  ;VTZ.,-tlH;. single-driver  j)asseni!;er  ]<  ".•  'Ut'  iti  ve.  the  c<  >u- 
strnction  of  vyhich  has  now  lie«  n  entirely  discontiniml.  'Ilie 
introduction  of  heavier  and  more  complicate<l  tyjKs  has  not.  up 
t<'  the  prejieit.t,.  Iiad  the  efTcct  ♦^t*  retiring  any  of  those  which 
formed  the'vitntemporaries  of  the  single- wheeler  when  the  latter 
wa-  at  the  height  of  it-  jiopidarity.  although  the  _'-4-0.  which  is 
fitilv  one  renvtvx-  from  the  single.  i>  no  longer  a  type  which 
would  he  Imilt  tV.r  any  hut  the  lightest  service.  The  hasic 
feature  of  coupled  di'ivin.il  wheel-  in  any  form  jiresents  faciliiie- 
for  emidoving  adhesive  weight  in  a  tlegree  which  cannot  lie 
realized  where  there  is  only  one  driven  wheel,  and  this  fact 
exercises  a  sulficieiit  intliience.  even  now.  to  keep  many  tvpes 
qf  .l0C"iTi«itiv<?SvMiM  withiti'  tin'  ratiksf  rit  present  da.\  standard-, 
where  they  ire; re,uarded,  hi  nio-t  cases,  a-  heing  snitahK-.  within 
their  various  sco[h  s.  fur  modern  railway  conditions.  It  i-  -imply 
and  solely  this  diUicnhy  id'  providing  a<le«juate  cohesion  that  has 
driven  the  single- wheeler  ootr if  iavor..  for  there  i-  no  da-s  of 
railway  eiiyiue  which  can  conipare  with  it  for  economy  and  free- 
rloui  in  rmming.  There  i.s  nothing  to  hinder  the  tilting  of  I.irge 
hoilers  and  cviinders  u.  this  type,  hut  merelv  to  provide  a  higher 
tractive  ,vff<»i"t.  AvitlttiUt;  its.- being  possible  to  utilize  it  without 
sliitpin.K  tht'VrfrivitiJi  w heels,  vvoidd  -ervi-  n..  u-efnl  i)uriio-e  and 
woidd.  nioreover.  emiihasize  the  need  for  employ im.;  coupjed 
wheel-  even  more  decidedly  than  at  present. 
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LEHIGH    \  AI.LeK     TENDER    TANK 


An  imiiro\e<I  coti-trncti'  n  in 
hy  !'.  \.  Ilihhits.  -uperintendei 
\  allev.  and  is  now  standard  on 

The  new  construction  comjir 
the   top   and   hottoni   -heel-    for 


tinder  tanks  has  iieen  developcc! 
t  of  motive  power  <^<i  thc.Lehiyh 
that  road.  ;J" -i:-'!;;;  ^' 

ses  chiefly  the  use  of  flanges  on 
the  Connection   with   the   vertical 


-^  A^ 


Seam  in  Boffom  of 
Old  Type  Tank.    -. 


ib. 


^.^ 


Corner  o^id  Type  Tank 


~~E:^ 


iSjf... 


5/k?, 


iJt= 


NeM  "^ux  Join* 


Section  o-f  Akiv  Tup  r   Tank  Bofhm. 
Section   of   New  Ty  ae  of  Tender  Tank 


acces>ihle    from   the   interior   of 


,«5- 


-heets.    ill    ]>lace   of   the   custoina  y   angle   iron.     The   tlan.Ues   arc 
turned    into   the    water   space   ar  d   all    rivets   are   horizontal   and 


the   tank.     The   new   method   of 


forming  the  tlitTereiu  joints  is  evlident  in  the  illustrations. 

Ihi-  >'oi)-tniction  ha-  jiroved  tv  h.ive  a  miniher  -'f  adv  antaije.s. 


In  tlu 
the  lioft 
and  tig! 
undcrfr; 
an  incre 


wing   Form   of   Flanges 

ir-t  jilace.  all  rivets  and  ri  et  holes  are  eliminated  from 
om  of  the  tank,  aiul  it  is  p  issihle  to  remove  l'««>;c  rivets 
liten  leaky  joints  without  -emovincr  the  tank  from  the 
tnie.  I"tn-thermore,  it  is  fo  nid  that  the  tank  hottoni  has 
ase<l  life  dtie  to  the  ahsencejof  lap  joiut-s,  angle  irons  and 


New    Type   of   Tender   Tank  IPartially    Erected 


rivet     holes.     The    construction     is     . 
the   tank    is    cheaper   to   mannfactnre 
co-t  for  maintenance.     Standard  -ecti 
The  lA-high   X'alley  now  has  about 
ici-.  tlu'  lir-t  of  which  ha-  been  in  u-e 


ronger  and  -impler,  and 
and  also  give-  a  rednced 
ns  can  be  carried  in  stock. 
1(1  of  these  tanks  in  scrv.r 
V  i-r  two  vears 
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College  Men  in  Railroad ^w 

''■■'':f:^.-^J:^:.C'C'\>     Discussion    of    Conditions    That    Make    This    bicid 
L'nattractive       and     Suggestions     for      Improvement 


BY     M.     K.     BAKNUM  >  ;f    - ," 

;;;  (General  Mechanical  Inspector,   Baltimore  &  Ohio-  -' • 


O.iniijarati very  few  yratluatcs  lioni  engineering  colleges  enter 
autl  c<i>ntimR  in  railroad  sivrvicci  especially  i«  the  n>ex:hanicaj 
ilepartiniiu.  wliere  we  woul«l  .naturally  expect  the  attracliutis 
and  oiip'Ttimitics  to  be  the  yreatest.  Is  the  trouble  Willi  the 
men  the4n>elvi.s.  and  their  habits  of  mind  and  lifer  Is  their  col- 
lege training  at  fault?  1^  it  the  laik  of  satisfactory  oiiixortnnities:; 
in  railroad  w< trk/ or  is  it  the  cxperii^ 
tried  it.  that  di-iconrage  ttiem  frum  entering  railroad  setyivet-vv^ 

J>   Tit*   TkoCBI  E  \V-im- TllJi  Vc<>M.telf:>^^ 

C" 'lUi;c  nien  are  not  inherently-  (Hrt'erentfroni  iVtliier  irivil,  but, 
■  in  account  of  their  better  echicat ion,  more  is  vx}>ected  of  ilieni- 
tlian  of  those  \vh<i:l^iive  had  only  a  coinnu>n  school  education, 
aiKJ  iirKjierly  s«).  i'Ut  is  it  f:dr  tiL>  ex^)cct  that  evt^i  50  per  cent: 
■  1  ilnin  will  -Itc;  cuiiahle  of  holding  high  i)tticial.  pttsitions,  when 
less  than  i-ne  |)er  cent,  of  i>lher  railroad  iui-n  are  found,  conr- 
petvnt  t< '  i ill  *iich  ijlaecs?  1  maintain  that  it  is  not  Teas* niable 
t<  1  expect  that  «,vv  ery  ci <llege  nian  who  enters  railroad  service 
will  jiave  all  of  t|iey.qualilic;itli>n;s  ;*  liecessary  to  irtakeV  a/.tit&t-? . 
class  Mipv riim  iident  i»f.  inotiWe .  i*<»\ver.  wlj«^n  less  than  <»ne  in; 
'.(KM)  other  nuclianical  dei«irtnH-nt  Vneft  ever  Ijcconies  Inlly 
'lualihed  to  iill  tJiat  po>itiiin,  and  not  more  than  one  in  l.lKX) 
ever  inakes  a .  thori  uiijfily  v  ci  >nipetent  inaster  jnechanic: 

J <  :=Tt»e ,  i!*q I mk  \VJT It  ^^  :W 

I  belieix'' that  tlJe  .inecluHiicaV  ehgineeri 
fiinipped   universities,  such  its  CMnu'lI.   lUiiuMs,   l*ur<liie;  ^lassa-^ 
chusetts.  Instiriite  .of  TechtT()J<>gy.   St  Institute,  af id  ?t  fe w 

otlurs.  furnisliaboiu  Us  g< tod  preparation   for  railrixid  niecban- 
ical    depantiicin    work   as   can  l)e   desired   or   expected.      In    fact 
these  cour>e>  i«rovide  the  vory  l;est  of  traiffhig;  f<»r  sticli  \\i>rk, 
I'articularls    if  tin    >tudent  i^lH-cializes  in  railroad  subjects  during 
tlu    la>t   yi;ir  <►!•  twO;:     It  cannot   rvaM>nabIyl>e:exp«.vte<t  that   a 
niichanical  rngrnei-riiig  college  will  turn  -iirt  a  griKlnate  ef|nippe<l 
!■■  step  into  >uch  a  iK'sition  as  that:  of  inaster  inechanic,  or  even 
a  f"Temanship.  vvithovit  having  ci»nsvtK:ralde^.l«UiCticaI  vx^)et^iencei;. 
wbicli    can;  oj|J\    tie  obtained;  in    actual    railr. ad   service,;  hut   atV 
engineering,  Course  will  enahle  him  to  ipialify  much  s^joner  f.>r 
-ucb   po>iii,rns  than- is   pt(ssible   for  .a  young   nrauv  who;  has  had 
but  a  ciimion  ;-ch.  ol  e<litGmi.»n.  and  .an  ordinary. ai)prenticeslHjp(.: 
Tlie  uiecitjuiicrd  engineering  v.nw-?e;  in^the  ,al»^^\c^nientioned^^^c^^^ 
leges^  gives?  the '!«tiUlentcort>ideral>le  practical  work  in  the  Ibtm- 
ih  vV  patterii  inhkiiig;  t'.rging.  rniuiiivg  niiK^hines.  such  as  hrthes, 
idaners,   shapers.   etc.    and    some   of  tlvein   <levote  a  ;«;o.kI    deHi- 
.  .f  Jittenti/m ;  to  Ijie  prhiciples  ;of  efttcient  slion : nianagiMiient.    If ; 
I    \Vierv'  to^;s«ggest   any   change   in  the   i>resent    tnechanical   en- 
ginvering  scbedides.  it  would  be  tliat   some  of  the  liigher  mathe- 
matics,   which    are   uinv    require.!.    >lioubl   be   ma<je   ejective    for 
tliose  who  Wish  to  si>eciali/e  iii  them,  atul  thus  allow  (rtii^t-s;  a 
littK-  luore -tjinei  ;;H»i^  ^H"^I>  >*nl;»k«^*  3!^  i'*^'^  economy,  histot^-, 

and   jiossilily  a  short  c.uirse  Hi  kiw  pertaining  to  coutracts  and 
>omi-  otlur  inip..rtant   items  .if  Imsiness..  These  subjects  would 
furnish  fully  as  good  mental  training;  fis  tlte  Itiglier  mathennitics, ; 
and  might  f«e:iiiore  useful  to  the  aviM-age  engineering  graduate. 

It  is  ■al*i.i!it]H ■«:»''«  that  mi-n  of  practical  experience  in  rail- 
road and  other-  engineering  work  should  he  secured .  to  give 
lectures  t'v  the  ttpi'er  classes,  ixplainingt"  them  the  advantages, 
iM.ssibilities  and;  dillicnlties  fimnd  in  vaw.usiines  of  engineering. 
■|h)s  Han  is  n..\v  f.dl.)wed  to  some  extent,  hut,  a  more  complete 
iHtd  ■  M;sternaiic^  pr<  .griini  ;of . sptrh  ;  Wctnre>.  sltf.uUl   be  .  j)r« vUled. 


;  Every  :§tttdcnt  :j?h<.jiild  :il«Hjt  tr>v  to  <^^  iiries  of  busi- 

liegs  u hieh  tliey.  *ire  ct>uside^ift^  and  plstain  tlieir ■  views  ind 
experieifccj  Init  this;  is  not  always  easy  or  .iK)ssiblc  (or  f!»<^tu- 
drtil    tV(    <l<>.    especially    wlK-re    a   college  -.ijs-^kKatcd^  away /..from 

nKinnlacturingvand  rail.rc^ad  centeT,s.        '      / 

tSvii;  larK  i.^xi^'K  oi^  silvTtsFAC^^  kaiikoai'  wi.>kk: 

■  1  behcA e  that  tins  is  the  principal  reason  Why  sx*  few  cngineer- 
;  ing  Tfjrailuates  eiiter  r;iiiroad  s».:r\  ice  and  contiiHie  in  it.  |:!ey.  .ud 
Vitivstioir  tliy  railr<j;i(ls^  need  c«.4lit%e  trained  nien,lKxause:;Ui(ie^T^^^ 
qinrehieut^t: ■'.*■  rf'  roinidhouse  foreuietti  general  fi>renH'n, ;; i»>ast<r 
mechanics  and  superintendents  of  tn« ^tive  power  are  <lai1>  itecow]- 
ing  more  exaciing  and  ^trenuous,  and,  to  properly  uiiderstand 
and  adininister  the; duties  wf  those  positioii!*,  a  jnan  should  hatVe 
more-  than-  a  coninion  schiv'l  educ^'ition,  AVith  the  increasing 
necessity  foi-  making  a  dollar  go  farther  than  ever  before,  and 
witlr  the  vim.sjant  additiou>  of  electrii:  aiid  other  complicated 
appanttijs; /  tiv  l»>coiiK>tives.  cari;  and;  shwp  equipnieivt.i  an  cn- 
.gitieerihg  t-ihiC-atnjri.  :.is  ver>  hehifuj.  and  >vill  ".sj^Min;  Ij^voine  a, 
necessity..  ■;:';;   's:V;;;''{'.:,;: -,..._;;  ;'■      -\-  ■\.', ■'',■' ■■  .X\-^'.-;    •■ 

.Ml  railroads  ar-c  sh»  .rt  of  tnati^iai  fr^oin  which  t-  •  make. com- 
petent foreinen  and  other  ofticers.  ami  yet  ntechanical  engint'ct- 
iiig  gTatiuates  are  €'»vii»idiiig  railrt»ad  service.  What  -i*  =  tliv 
tr<;»ul>le?     1  IjeHevtv  that  the  princT^ial  reason^;'Jire  t1te4>i- 

(1 1  :\d\  aiiCeiheijt  is  sl«»wer  thaii ;  in  ;^gitwnercii^^  inanijr 

facturirig  .liiies.  >■  '-^-"^  ■  -'■;'  \r'^'[^''''T\<;;[:-'-\,'-2^\:<.:-'y,':''-':'^^^^--''  ': 
;  (2j  The-  sal.iries  .ar<'  t<><i  l<nv ; hy  J>r^>poJtion' -lo^  Wre  ^il  aittl 

resi>ojTsihility;riK4Viire<r  fur  olVicial  jk>sil^^ 

(3>  1  he  tentire "f  ofiice  is  t»«j  tinceriain  on  nv>st  railr<^ds. 
although   there  are   s.Mue  exceptitihsto  thisriile.,    ;   ;  •     ; 

(4v>   There  is  Vsjindl  chance  fiir  a  raifc^sid  inan  to  ;^acctnnuljite 
:  any  liropertVi  «ir  ,tp '  i^    Jhore  tl«ah  ;|H^fk^y^?^   fair; iivitig  -  for  hii; 
famiU-  5ui<I;  give  Ifiis  ^liildren.  ;m  eduoati»>n.  '""'.■>■  '■'■' 

(.>),  Thet'e  15  rio  vhant^'  lb  aoiuirtviin  in^  jiusineTr*.. 

^;  >;     *;  AftKx  THE ;  fexPERiivNf  ks  <«•    liTHKKs;  itlsiottrMajfi; ? 

;'  \'ery  few  :s<i«s  <>f  railroa*!  r>t5|icers  take  uji  railroad  w<'rk. 
This  :i>  due  primarily  to  the  discoHra^iii;g;^>>cp».Tiences  i>f  «ilher» 
w;lv  ^'^e  careers  they  have  i3»served.  .hut  also  tVr  "the  iwlvice  «jf 
the  fathvrsV; who  believe  that  the  .disc^^  are  less  .and 

the  rewards  for  ahility.  aiid  itnhtstry  iare-  grei9.ter-  ill  vther-  tiiiys 
of  'business.  ■;;'    ;■-;--..•; '    -.':•  -  ; '  ---:"  -   V  .  ;■■.  '\'''y'  ■'./■:  -  ■    ;.;■  .;  . 

riie  quest ioir. has  been  aske«l.;  *  \\'hy  shtMthl  it  Ik.*  uitW :»'  hftsy 
railroad:  ofticertcr  tell  a  c<dlegejn.faiT  hvw  t<>  start  in  railroJtd- 
iiig^ ?";  ^^y  -lulswer  is  that  a  iKtrt  [lOt  the  '"htlsy  railr»«ad:  Oliicer}** 
duly  to  his  voni]>ati\  isto  secure  the  services  of  mvii  w'ho,  wiU 
beCouie  most  yalualde  to  the  <i'mpany.  :tnd  to  k<r«H)y«j«i  ufl he 
service-  iiivn' wlic i  are  not  :Mlai>ted  .t«>.  m/T  tit  Irrtr  rt^  "H:<)w.  eiin 
anothcer  decide  oil  a  inan^s  iHn.esSivif  :Ih»  d^»e^^ 
and  interest  to  ihsciiss  with  him  the  op])brtimitie.s  and  obstacles 
to  l>e  found  in  the  work  ?  lunhermore.  eVer>  nutn,  even  th.'Ugh 
he  t.>e  a  "busy  railr:oa<l  oriicer."  ought  to  consickT  it  a  ■privilege 
t« ):-})**:  j>ive«t  an:  opportunity  to  l^p.  a  jsXJliirig  tnan  d«:i*lc  ««».  jfes 
eoursc,  antl  get  started  right  in  tlu?-  rice^^tor  .sticeessiti  lus  hUsi-^ 
.liess  career.;      ;  .■;;■■■;      ■':  :■■  '  n  '  '';:■  -  ■  -     -  ;^  ■'•-■■',:•,''  ■•;;-•  :r 

:  \\'hat  are  til e,  exiVerierices  ^>f  the  average- iwedianical  ettgitie^' 
ing;  graduate?  After  spending  four  > ears  in  high  sclio<)l,^ and 
foiir  years  in  college,  or  eight  years  .iTi«»re;ifhaii  the  regiih**^:  ap* 
prentice  who  has  fniished  the  graded  sch«H->ls,  he  linds  himself,  at 
the  average  age  >>f  23  years,  alwirt  (o  start  worfcr  hut  wttlj.  very 
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little  practical  knowledge  of  the  duties  which  must  be  per- 
formed in  railroad  service.  Although  he  has  had  some  experi- 
ence in  wood  working,  forging  and  machine  work,  he  is  expected 
to  start  as  a  special  apprentice  in  the  railroad  shops  at  the  rate 
of  IS  or  20  cents  an  hour,  which  does  not  enable  him  to  earn 
enough  to  pay  his  board  and  lodging,  and  is  about  half  what 
he  can  earn  in  many  other  lines  of  work.  But  few  railroads 
have  special  apprentice  courses,  and  most  of  those  are  handled 
in  a  haphazard  manner.  As  a  rule  the  special  apprentices  are 
not  given  the  proper  training  by  the  railroads  to  equip  them  for 
the  places  which  are  to  be  filled,  and  through  which  they  must 
advance  to  one  of  the  few  higher  positions  that  are  really 
worth  trying  for.  Sometimes  they  do  not  get  fair  treatment 
from  the  foremen,  or  even  the  master  mechanics,  and  frequently 
the  superintendent  of  motive  power  loses  sight  of  them  alto- 
gether. They  are  often  kept  on  work  with  which  they  are  already 
familiar,  and  not  given  an  opportunity  to  learn  the  practical 
things  which  they  must  know  before  becoming  qualified  for  ad- 
vancement. Ordinarily,  after  a  special  apprentice  has  finished 
his  three  or  four  years'  course,  he  is  not  qualified  to  fill  the 
positions  for  which  men  are  needed,  especially  those  of  round- 
house foremen,  general  foremen,  etc.  If  the  special  apprentice 
spends  two  years  on  the  right  kind  of  work,  he  should  be  worth 
more  than  the  average  machinist  that  railroads  hire  when  fill- 
ing vacancies  or  increasing  the  force. 

The  special  apprenticeship  course  should  cover  two  years, 
with  wages  of  about  25  cents  an  hour  the  first  year,  and  30  cents 
the  second,  although  these  rates  might  need  to  be  increased 
slightly  in  some  localities  to  conform  with  wages  paid  for  other 
classes  of  work. 

To  properly  qualify  a  special  apprentice  for  further  advance- 
ment, he  should  be  given  about  the  following  line  of  work: 

First  year — Freight   car   repairs,    4   months; 

Locomotive  machine  shop,   lathe,   4   months; 
Locomotive  machine  shop,    planer    or    shaper,    4    months. 
Second  year — Locomotive   erecting   shop,   6  months; 
Roundhouse,    3    months; 
Firing   a   locomotive,    3    months. 

It  might  be  found  advisable  to  shift  the  order,  or  slightly  modify 
the  proportion  of  these  different  classes  of  work,  but,  after  hav- 
ing the  above  line  of  experience,  the  young  man  should  be  qual- 
ified to  work  as  a  machinist,  and  within  a  few  months  should 
be  advanced  to  a  position  as  assistant  roundhouse  foreman,  or 
given  some  similar  work  which  will  put  him  in  line  for  pro- 
motion to  a  position  as  roundhouse  foreman  or  general  fore- 
man at  a  small  terminal. 

I  consider  it  a  valuable  experience  to  work  on  freight  car 
repairs,  and  I  do  not  think  it  necessary  for  the  engineering 
graduate  to  work  in  the  boiler  sliop  or  blacksmith  shop,  as  he 
will  be  able  to  observe  enough  of  the  methods  of  *doing  those 
kinds  of  work,  while  employed  in  other  departments,  to  meet 
his  needs,  although  of  course  not  enough  to  qualify  him  for  a 
position  as  foreman  of  a  blacksmith  or  boiler  shop.  It  is  an 
injustice  to  the  special  apprentice  to  sidetrack  him  in  a  draw- 
ing oflice,  or  to  hold  him  for  more  than  a  very  short  time  on 
test  department  work.  The  roundhouse  work  and  firing  of  loco- 
motives are  especially  valuable  in  giving  him  some  practical 
knowledge  of  running  repairs  and  the  conditions  surrounding 
locomotive  operation. 

The  question  has  been  asked,  "Why  should  the  railroad  have 
special  courses,  special  apprenticeships  and  special  studentships 
to  take  care  of  the  college  men?"  The  railroads  do  not  have 
these  courses  "to  take  care  of  college  men,"  but  to  help  qualify 
them  to  be  of  most  use  to  the  railroad  companies.  The  special 
apprenticeship  is  the  best  means  yet  found  of  securing  and  pre- 
paring men  with  an  engineering  education  for  positions  of  re- 
sponsibility where  they  are  needed,  and  this  method  is  all  right 
if  it  is  intelligently  platmed  and  followed  up.  To  be  best  equipped 
to  handle  men.  one  must  have  worked  in  the  ranks,  so  as  to 
learn  the  difficulties  and  viewpoints  of  the  man  who  works  by 
the  hour. 


be  done,  all  form  incentives  to 
to  exert  his  best  efforts  in  a( 


There  are  misfits  among  col  ege  men,  as  there  are  among  meft 
of  other  training,  and  when  la  man  who  has  entered  railroad 
service  is  found  to  lack  the  requisites  for  this  business  he  shoidd 
be  so  advised  and  urged  to  1  ry  something  else  before  he  has 
wasted  too  many  years  in  en  ieavoring  to  learn  a  business  for 
which  he  is  not  fitted. 

There  are  many  attractive  things  about  railroad  work.  Its 
variety,  the  interesting  problems  constantly  arising  to  be  worked 
out,  and  the  "things  worth  wliile"  which  are  always  waiting  to 

the  man  of  active  mind  and  body 
complishing  good  results ;  and  it 
is  the  fascination  of  these  things  which  holds  in  railroad  service 
so  many  men  who  might  malte  a  greater  financial  success  in 
other  lines  of  business.  Hoivever,  the  outlook  for  railroad 
officers  today  is  in  many  respjcts  discouraging,  as  there  is  an 
absolute  certainty  ahead  of  mu  ;h  hard,  nerve-racking  work,  long 
hours  and  government  restrict  ons,  which  are  daily  multiplying 
and  are  at  times  unreasonable  md  difficult  to  comply  with.  All 
these  things  tend  to  keep  manj  good  men  out  of  railroad  work, 
and  I  predict  that  in  five,  or  at  most,  in  ten  years,  there  will 
l)e  a  greater  scarcity  of  well  educated  and  well  trained  men 
competent  to  fill  master  mec  lanicships  and  the  positions  of 
superintendent  of  motive  powei    than  ever  before. 


SODA    ASH    FEEDER    FOR  BOILER   FEED 

PU14PS 


vide   means   of  introducing  sod 


In  parts  of  the  country  where  locomotive  boiler  troubles  are 
aggravated  by  bad  water  it  is  also  frequently  necessary  to  pro- 


ash   or   some  other   substance 


in  the  feed  water  supplied  to  tqe  boilers  of  shop  power  plants. 
r       1  ^.Se^Scnftr 


Diagrammatic  Sketch  of  a  Soda  Ash  Feeder  for  Boiler  Feed  Pump» 

The  accompanying  diagrammatic  Iketch,  which  is  self-explana- 
tory, shows  a  device  in  use  on  a  \,estern  road  for  passing  soda 
ash  through  the  feed  pumps  of  stat  lonary  boilers.  This  has  been 
in  use  for  some  time  with  satisfac  ory  results. 


Speed  Indicators. — In  many  c  )untries  in  Europe  all  pas- 
senger locomotives  are  required  t »  be  equipped  with  speed  in- 
dicators, maximum  speeds  being 
divisions. — Railway  News. 
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>ecified  by  law  over  various- 


HIGH  CAPACITY  WELL  CAR 


Three  well  cars  which  have  a  capacity  of  220,000  lb.  have  been 
designed  and  built  by  the  Lehigh  Valley.  They  are  intended  to 
handle  special  sliipments  originating  at  the  Bethlehem  Steel 
Works,  and  are  the  highest  capacity  cars  ever  constructed.     The 


include  a  slightly  raised  cover  over  the  draft  gear,  but,  with  this 
exception,  the  floor  of  the  car  is  flat. 

For  a  distance  of  about  14  ft.  8^  in.  from  the  end  sill  the 
floor  is  continuous  across  the  width  of  the  car  and  the  struc- 
ture in  this  part  consists  of  a  very  heavy  and  rigid  cast  steel 
double  body  bolster  in  two  parts  and  12  in.  40  lb.  I-beam  center 
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Secfion  on  Center  tine. 
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Srx-Wheel  Truck  with  28  in.  Steel  Wheels   for  220,000  lb.  Capacity  Well  Car 


length  over  end  sills  is  55  ft.  7f^  in.,  and  the  height  of  the  floor 
above  the  rail  level  is  but  38  7/16  in.  It  will  be  seen  that  the 
cars  are  exceptional  in  both  of  these  particulars,  as  well  as  in 
their  very  high  capacity.  The  design  provides  for  carrying  the 
full  load  concentrated  at  the  center  of  the  car.    The  well  opening 


sills  continuous  from  the  end  sill  to  the  end  of  the  well  open- 
ing. The  sills,  at  the  inner  end,  are  connected  to  an  18  in.  65  lb. 
I-beam  which  extends  across  the  car  in  one  piece  between  the 
side  sills.  Between  this  heavy  cross  member  and  the  bolster 
there  are  two  intermediate  longitudinal  sills  consisting  of  7  in. 


-     J 
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A   Well    Car   Capable    of   Carrying   220,000    lb.   Concentrated   at  the  Center 


is  26  ft.  2  in.  in  length  by  6  ft.  1  in.  wide  and  is  unobstructed, 
except  for  the  gusset  plates  at  the  corners. 

As  will  be  seen  in  the  illustration,  these  cars  are  in  the  form 
of  a  regular  flat  car  without  pockets  for  side  stakes  and  are  of 
all-steel  construction.     The  low  floor  has  made  it  necessary  to 


I-beams  equally  spaced  on  either  side  of  the  center  sills.  This 
is  also  true  of  the  space  between  the  body  bolster  and  the  end 
sills.  The  arrangements  and  connections  of  these  members  are 
shown  in  the  illustrations.  The  floor  plates  on  this  section  of 
the  car  are  7/16  in.  thick  in  one  piece  for  the  full  width,  ex- 


RAILWAY     AGE     GAZETTE.     MECilAXlCAL     EDITIO 


\'oL.  i>8.;N<iv2 


liulc  practical  knowledge  o£  the  duties  which  must  be  per- 
formed in  railroad  service.  Althougli  he  has  Iiad  some  experi- 
ence in  wood  working,  forging  and  macliine  work,  he  is  expected 
to  start  as  a  special  apprentice  in  the  railroad  shops  at  the  rate 
of  15  or  3)  cents  an  hour,  which  does  not  enable  him  to  earn 
enough  to  pay  his  board  and  lodging,  and  is  about  half  what 
he  can  earn  in  many  other  lines  of  work.  lUit  few  railroads 
have  si»ecial  apprentice  courses,  an<l  most  of  those  are  handled 
in  a  haphazard  manner.  As  a  rule  the  special  apprentices  are 
not  given  the  proper  training  by  the  railroads  to  equip  them  for 
the  places  which  are  to  be  tilled,  and  throut;li  whicii  they  must 
advance  to  one  of  the  few  higher  positions  that  are  really 
worth  trying  for.  Sometimes  tliey  do  n<>t  get  fair  treatment 
fr.iin  tlie  foremen,  or  even  tlie  m.ister  mechanics,  and  frecjuently 
the  sui)erinteJidenl  of  m(ttive  jiower  1-ises  siyht  of  tlieni  alto- 
gether. Tliey  are  often  kept  on  work  with  which  they  are  already 
familiar,  and  n^'t  given  an  oi)p<«rtunity  to  learn  the  practical 
things  which  they  niusl  know  before  becoming  (pialilied  for  ad- 
vancement. Ordinarily,  after,  a  special  apprentice  lias  fmished 
his  three  or  four  years'  ccurse,  he  is  not  qualified  to  till  the 
positions  ioT  which  men  are  needed,  especially  tliosc  of  round- 
house foremen,  general  foremen,  etc.  If  the  special  apprentice 
spends  two  years  on  the  right  kind  of  work,  he  should  be  worth 
more  than  the  avenge  machinist  that  railroads  hire  when  fill- 
ing \acancies  or  increasing  the  force. 

The  special  apprenticeship  course  sh<>ulil  c<>ver  two  years, 
with  wage<J  of  about  25  cents  an  Iiour  the  first  year,  and  30  cents 
the  second,  although  these  rates  niiuht  need  to  I>e  increased 
slightly  in  some  localitie-  t"  (.onf'Tin  witli  wages  paid  for  other 
classes  of  work. 

To  properly  qualify  a  special  apprentice  for  further  advance- 
ment, he  shouhl  be  given  about  the  following  line  of  work: 

First  vear— Frcislit   c.if   riiaii«,   4   montiis; 

I-OLMtnotiVf  inacliitie  shop,   hiil\o,   A   iiiontli'-; 
■      I-oci'iiiotivc  niflcliine  s-lifp,    )>I;intr    or    sliaj)!  r,    4    iiioiilio. 
Secoinl  xcix— •■"^■"'""t'vt   crtctinc  .>-li(ii>,   6   months; 

KoiimlhoH«e,    3    momh-i; 

Firing-  a   locomotive,   3   month-. 

It  nii.!.;iit  1>€  found  advisable  to  shift  the  order,  or  sli;.4hily  ni..dii\ 
the*  pr-'portion  of  these  different  classes  of  work,  but.  after  hav- 
ing the  above  line  of  experience,  the  ytvung  man  should  be  qu.il- 
ified  t»>  work  as  a  machini>t,  and  within  a  few  months  should 
be  advanced  to.  a  position  as  assistant  roiuulhi.nse  foreman,  or 
given  Some  similar  work  which  will  put  him  in  line  for  pro- 
motion to  xi .  position  as  rouiulhon>c  foreman  <t  general  fore- 
mart  at  a  small  terminal. 

I  consitkr  it  a  valuable  cxperic-nce  to  work  on  freight  car 
repairs,  and  I  Vto  not  tiiink  it  necessary  f"r  the  engineering 
graduate  to  w-.rk  in  the  boiler  .shop  or  lilackMiiith  shop,  as  he 
will  be  al>le  to  oh.servc  enotigh  of  the  methods  of  *doing  those 
kincls  of ;w«>rl)i,;Hvhile;tTn^^^  in  other  departments,  to  meet 

his  needs,  ahhough  «^f  toirfse  hot  enough  to  qualify  him  for  a 
pf)sitvon  a.s  foreman  of  a  blacksmith  or  boiler  siioj).  It  is  an 
injusiice  to  the  special  apprentice  to  sidetrack  him  in  a  dr.iw- 
ing  otiice,  Orto^hold  Win  foi'  ra(.re  than  a  very  sh-.rt  time  on 
test  departnunt  .work.  The  roun<lhouse  work  and  tiring  of  loco- 
motives arc  especially  valuable  in  gixing  him  s..>me  practical 
knowledge  of  running  repairs  an<l  the  conditions  surrounding 
locomotive  operation. 

The  Question  has  been  asked.  "Wliy  should  the  railroad  have 
special  courses,  special  apprenticeships  and  special  studentships 
to  take  care  of  the  college  men?''  Ihc  railroads  do  not  have 
the-e  courses  "to  ;/tjAi'4-arr  of  c<-.llcgc  men,"  but  to  hcl].  oualii'y 
them  to  i«  .of  ^f^st 'use^W^  T'lc  special 

apprenticeship  is  the  best  means  yet  found  of  securing  and  pre- 
paring nun  with  an  engineering  education  for  jxisitions  of  re- 
sp..n>ibility  where  they  are  needed,  and  this  inetlod  is  all  ripht 
it  it  is  intelliL:«ntly  planned  and  followed  np.  To  be  best  equipped 
to  handle  nieti,  OTIC  mtist  have  worked  in  the  ranks,  so  as  to 
learn  the  difticnlties  and  viewpoints  of  the  man  who  works  by 
the  hour. 


There  are  misfits  among  college  men.  as  there  are  among  men 
of  otiier  training,  and  wlicn  ta  man  who  has  entered  railroad 
service  is  found  to  lack  the  reiuisiies  for  tliis  business  he  should 
be  so  advised  and  urged  to  n-y   .something  else  before  he  has 


wasted  ttio  many  years  in  en 
wliicii  he  is  not  fitted. 

There  are  many  attractive 
variety,  the  interesting  probleii 
out,  and  the  "things  worth  w 
be  done,  all  form  incentives  to 


eavoring  to  learn  a  business  for 

things   about   railroad  wofk.     Its  ' 
s  constantly  arising  to  be  worked' 
ile"  which  are  always  waiting  to 
the  man  of  active  mind  and  body 


to  exert  his  best  efforts  in  .u  romplishing  good  results;  and  it 
is  the  fascination  of  these  tliinrs  which  holds  in  railroad  service 
so  many  men  who  might  mace  a  greater  financial  success  in 
oilier  lines  of  business.  However,  the  outlook  for  railroad 
oflicers  today  is  in  many  respects  discouraging,  as  there  is  an 
absolute  certainty  ahead  of  mu(Si  hard,  nerve-racking  work,  long 
hours  and  government  restrictions,  which  are  daily  multiplying 
and  :ire  at  times  unreasonable  r  lul  ditVicult  to  comply  with.     All 


tliese  things  tend  to  keep  many 
and   I   predict  that  in   live,  or  ; 
be    .1    yre.'iter    scarcity    of    well 
competent    to    fill    master    mecl 


good  men  out  of  railroad  work, 
t  most,  in  ten  years,  there  will 
educated  and  well  trained  men 
anicships    ami    the    positions    of 


superintendent  of  motive  powerithan  e\er  before. 


SOD.\   ASH   fef:i)er 


PUMPS 


FOR   BOILER    FEED 


In   parts  of  the  country  when 


locomotive  boiler  troubles  are 


aggravated  by  Ivid  water  it  is  a  so  frequently  necessary  to  pro- 
\ide  me;ms  of  introducing  sod;  ash  or  some  other  substance 
in   the   fee<l   water  supplied   to  th.'  boilers  of  shop  power  plants. 


Diagrammatic  Sketch  of  a  Soda  Ash 


The  acconi]i:inyin.y   dia.ur.inini.itic 

tory,  shows  a  device  in  use  on  a 

ash  through  the  feed  pumps  c^f  staSonary  boilers.     1  his  has  been 

in  use  for  some  time  with  satisfact  irv  results. 


To  Pump 
Feeder  for  Boiler  Feed  Pumps 


ketch,  which   is   self-exfdana- 
lestern  road  for  passing  soda 


.Si'KKP    TxrnrAToKs.— In    many    countries    in    Europe    all    pas 


senger   locomotives  arc   required   t 

dicators.   maximum   speeds  being  s^)ecitled  by   law 

<livisions. — l\'(ii!z>.tiy  Xcics.  \ 


be  equipi)e<l  with   speed   in- 
over  various 


HIGH  CAPACtTV  WELL  CAR 


Three  well  cars  which  liavC  a  capacity  of  220.000  lb.  have  been 
designed  ami  built  by  the  Lehigh  Valley.  They  are  intended  to 
handle  .'iptcial  sliipnunts  <irit;inating  at  the  Bethlehem  Steel 
^^°'!K^'**".^  ,'""•■■  •'^^'  '»Kl>ts.tcapacit>-  cars  ever  constructed,  ,  The 


include  a  sli^rhtiy  raised  cover  "over  the  dfiait  .fpcir^  btt^  with  this 

exception,  the  floor  of  the  car  is  flaty^  J^- j;'  ;;  .  ^  ^  -  v  • '\  " 
For  a  distance  of  iabout  14  ft.::  8«/$  in.  irdm  the  end  sill  the 
floor  is  continiioits  across  the  width  of  the  car  and  the  struc- 
ture in  this  i»art  consists  of  a  very  heavy  and  rigid  cast  steel 
doiibk-  body  ln)lstcr,in  two  parts  anil  12  in.  -40  lb.   I -beam  oentcr 


-m 


Front  End 
of  Truck. 


oec*'^"  '''  fns^sc^ 


<»«<:/  Spring. 


j*.;_.l.>/Jl---.><C---/9^'-^->f^-5->i<-^--^^^^  :• 


.i-3L 


^^.l^:\^>y'^'^ ^i^-'^^^e^  Truck  with  28  in.  Steel  Wheels   for  220.000  lb.  Cap.ncity  Well  Car 


length  over  t  nrf  sills  is  55  ft.  7^i  ii^^i  and  the  height  of  the  floor 
above  the  rail  IcVel  is  biU  38  7/16  inv    It  w^^  that  the 

cars  are  exceptional  in  both  of  these  particulars,  as  Avell  as  in 
their  very  high  capacity.  The  «lesign  provides  for  carrA:ing  the 
full  load  ooncentratc<l  at  .the  center  of  the  vat.    The  >vell  opening 


sills,  continuous  from  the  end  silt^  to  the  ietid  of  Hmj:  well  open- 
ing. The  sills,  at  the  inner  end,  are  connected  t«i  an  18  ini'fiS  lb. 
I -beam  which  exten<ls  ncross  the  car  in  one  piece  between  the 
side  sills,  netween  this  lH;avy  cross  niembcr  and  tlve  bolster 
there  arc  two  internu'diate  longitudinal   sills  consisting  of  7  in. 


...,,..  A. Well   Car  Capable   of   Carrying   220.000   lb.   Concentrated  at  the  Center 

is  26  ft.  2  in.: in  length  l)y  6:  fi 4  in.  wi.lf  and  is  unobstructed^  ;l-beains  equally  spaced  rtV^ithei-?^^                                          ^.„, 

except  for  the  gusset  plates  at  the  corners.           .     ..  .  V^^v^^^  the  €nd 

As  will  be  seen  in  the  iUustration.  these  cars  arc  Jn  the  form'  sills.     The  ^irrangenuiitsan.l  connections  of  these  tncmWrs'^e 

of  a  rcgub.r  flat  car  uillu.ui  puckvts  for  si.le  stakes  an.l  are  of  .showjv in  the  illustrations.     The  floor  plates  on  this  section- >3t 

all-sieel  cn-inuiion.     The  law  fl<;>pr  Iws  made  it   necessary:to  vthe'car  are  7/16  in.  thick  iit  one  piece  for  the  full  wi.hhv^j^^ 


L>-  '..•.■^'' 
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cept  over  the  body  bolster  where  the  plate  is  5^  in.  thick.  The 
end  floDr  plate  is,  of  course,  cut  away  for  the  clearance  of  the 
draft  gear  as  is  shown  in  the  illustration. 

The  connection  in  the  center  of  the  car  between  the  two  18  in. 
I-beams  is  unusually  massive  and  strong,  since  it  must  be  capable 
of  carry  the  whole  load  at  the  center  if  necessary.  As  will  be 
seen  in  the  cross  section  this  consists  of  three  plate  girders  oti 
each  side.  The  outer  one  is  a  9/16  in.  web  plate,  23  in.  in  depth 
at  the  center  and  is  continuous  between  end  sills.  It  has  two 
3J^  in.  by  5  in.  by  5^  in.  angles  at  both  the  top  and  the  bottom. 
and  in  addition  a  J^  in.  bottom  cover  plate  and  a  double  floor 
plate  at  the  top.  Inside  of  this  are  two  girders  consisting  of 
a  7/16  in.  web  plate  which  is  26'-^  in.  in  depth  at  the  center  of 
the  car  and  IS  in.  at  the  connection  with  the  cross  piece.  Both 
of  these  girders  have  a  single  3J<2  in.  by  5  in.  by  ^^  in.  angle 
at  the  top  and  bottom  and  J»  in.  bottom  cover  plates.  The.se 
three  girders  are  braced  and  stiffened  by  braces  about  5  ft. 
apart.  It  will  be  noticed  that  there  is  a  js  in.  reinforcing  plate  on 
the  inside  of  the  side  sill  extending  from  a  point  aliout  2  ft.  6  in. 


s'/o: 


CV) 


3/0 ^>j 


Ji_Jl 


_-i 


I 

I 

I 


w^ 


ij^^Kt,     gl"^   »    TopandBof.        ,  „ 
<5         ^.  P-^-io^-^ e  /  IVel/  Opening 
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Sections  of  Lehigh  Valley  Well  Car 

inside  of  the  well  opening  and  continuous  to  a  point  about  1  ft. 
outside  of  the  bf>dy  bolster.  This  fits  between  the  flanges  of 
the  angles  on  the  side  sills.  The  method  of  forming  the  con- 
nection I)ttween  these  various  heavy  members  is  well  shown  in 
the  drawings. 

In  the  f>lan  view  of  the  cars  it  will  be  noticed  that  provision 
is  made  for  a  wooden  flooring  which  can  be  applied  on  top  of 
the  steel  flooring  if  desired. 

A  desire  to  keep  the  total  height  of  the  car  at  the  minimum 
distance  led  to  the  use  of  28  in.  s<jlid  steel  wheels  on  the  six- 
wheel  trucks.  The  axles  have  6  in.  by  11  in.  journals,  and  the 
arrangement  of  the  framing  is  clearly  shown  in  the  illustration 
of  the  truck.  It  will  be  seen  that  it  has  been  possible  to  obtain 
a  center  plate  which  is  but  ITt  in.  above  the  level  of  the  rail  by 
carrying  the  deep  flanges  of  the  truck  bolster  down  on  either 
side  of  the  center  axle. 

This  car  has  a  total  weight  of  91,500  lb.,  and  was  designed  in 
the  mechanical  engineer's  office  of  the  Lehigh  \'alley,  under  the 
direction  of  F.  N.  Hibbets,  superintendent  of  motive  power. 


Vor..  38,  No.  2 
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Dining  Cars  for  the  Burlington 

The  First  Cars  of  a  Design  That  Has  Been  Made 
Standard  on  the  Chicago,   Burlington    &   Quincy 


With  the  government  specifications  for  postal  Cars  as  a  basis, 
the  Chicago,  Burlington  &  Quincy  has  drawn  up  specifications 
for  all  types  of  cars  to  be  used  in  passenger  train  service.  An 
effort  has  been  made  to  have  them  as  simple  as  possible  and  to 
establish  standards  that  will  provide  the  greatest  interchange- 
ability  between  all  passenger  train  cars.  All  of  the  designs  are, 
as  far  as  possible,  made  up  of  structural  shapes,  and  all  special 
parts,  such  as  pressed  steel  shapes,  are  made  from  standard 
dies  so  that  when  once  designed  they  may  have  a  wide  range 
of  use.  A  special  effort  has  been  made  to  eliminate  the  use  of 
patented  constructions  so  that  the  cost  of  royalties  will  be 
small. 

The  first  cars  built  under  these  new  specifications  are  the 
diners  that  have  recently  been  furnished  the  road  by  the  Pull- 
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by  2  ft.  4  in.  wide  extending  from  end  sill  to  end  sill,  and  a 
bottom  cover  plate  5^  in.  by  2  ft.,  which  only  extends  between 
the  body  bolsters.  Both  cover  plates  are  riveted  to  the  flanges 
of  the  center  sills  with  ^  in.  rivets  spaced  4  in.  apart.  There 
are  four  cross  bearers  spaced  10  ft.  IVi  in.  apart  in  the  central 
portion  of  the  underfranie.  They  are  made  up  of  two  pressed 
steel  pans  placed  back  to  back  and  riveted  together.  Each 
cross  bearer  is  thus  made  up  of  four  pressed  steel  pans,  two  of 
which  extend  from  the  center  sills  to  each  side  sill,  being  riveted 
to  the  center  sill  by  eight  •>^  in.  rivets,  and  to  the  side  sill  by- 
four  y^  in.  rivets.  The  outside  ends  are  shaped  to  conforn> 
to  the  shape  of  the  side  sill.  The  top  cover  plates  are  J4  >n.  by 
12  in.,  and  extend  from  side  sill  to  side  sill,  being  riveted  to  the 
flanges   of   the   steel   pressings   by    Y^   in.    rivets    spaced    314    '" 


man  Company.  These  cars  are  79  ft.  6  in.  long  over  end  sills 
and  have  no  platforms  at  either  end.  By  adopting  this  plan  it 
has  be'en  possible  to  provide  seating  accommodation  for  36 
persons  and  to  have  a  larger  and  more  convenient  kitchen.  A 
side  door  2  ft.  4  in.  wide,  opening  directly  into  the  kitchen, 
has  been  provided  so  that  the  car  may  easily  be  provisioned. 
The  kitchen  has  been  laid  out  according  to  the  standard  practice 
of  the  Pennsylvania  Lines  and  is  provided  with  all  the  latest  im- 
provements. The  cars  are  of  all  steel  construction,  wood  being 
used  only  in  and  about  the  windows,  and  in  the  flooring. 

UNDERFR.XME 

The  entire  load  between   the   bolsters  is   carried   by  the   side 
construction,  leaving  the  center  sills  to  take  care  of  the  buffing 


apart;  the  bottom  cover  plates  are  7/16  in.  thick  and  12  in.  wide  at 
the  center  sills  and  gradually  tapering  to  7  in.  at  the  side  sills. 
They  also  e.xtend  in  one  piece  from  one  side  sill  to  the  other. 

The  double  body  bolsters  have  cast  steel  center  fillers  and  are 
riveted  between  the  center  sill  channels  by  ^  in.  rivets.  They 
are  located  10  ft.  8)4  in.  from  the  end  sills.  They  have  top 
cover  plates  6  ft.  by  J4  '"-,  continuous  between  the  side  sills, 
and  are  further  braced  by  an  8  in.,  18  lb.  I-beam  extending 
between  them  3  ft.  9j/2  in.  each  side  of  the  center  of  the  car. 
There  are  ten  3  in.  6  lb.  channels  extending  out  from  the  web 
of  the  center  sill  to  the  side  sill  on  each  side  of  the  car.  They 
form  the  intermediate  supports  for  the  floor  and  the  various 
equipment  applied  under  the  car. 

The  side  sills  are  made  up  of  4  in.,  8.2  lb.  Z-bars,  and  extend 


New    standard    Dining    Car    for   the    Chicago,    Burlington    &.    Quincy 


and  draft  strains.  To  do  this  the  cross  bearers  were  made 
sufficiently  stiff  to  transmit  any  load  coming  on  the  center  sills 
to  the  sides  of  the  car.  The  underframe  is  of  simple  construc- 
tion and  is  made  up  mostly  of  steel  shapes.  All  the  pressed 
steel  work  serving  similar  purposes  is  made  from  one  die  and 
therefore  at  a  minimum  expense. 

The  center  sills  are  composed  of  two  15  in.  35  lb.   channels 
spaced  16  in.  apart.     They  have  a  top  cover  plate  5/16  in.  thick 


the  full  length  of  the  car,  being  riveted  to  the  cross  iK'arers  by 
four  ?4  in.  rivets  and  thoroughly  anchored  in  the  end  sills  by 
angle  gusset  plates.  The  end  braces  are  made  of  ■'s  in.  plate 
being  pressed  to  the  shape  of  a  channel  9  in.  wide  and  flanged 
out  at  the  ends  to  make  the  connections  at  the  corner  posts  and 
at  the  junction  of  the  center  sills  with  the  cross  bearers. 

The  end  sill  is  made  up  entirely  of  pressed  steel  shapes  and 
steel  plates.     -\  pressed  angle  IVz  in.  by  ■fj/;a  in.  by  3/16  in.  cx- 
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i\\n  I",  ir  tilt;  b«»(ly  iiolstor  wlicrr  the  jilatc  i>  -^s  in.  tliick.     The 
end  llo 'f  i»Uiie  is.  of  course,  cut  ;i\v;i\    for  thcclcarance  "f  tlu- 

draft  eeur  as  is  shmvn  in  the  illustration;--    >''   .":■:' 

Tlu  V  imcetion  in  the  center  of  the  car  hetweiii  the  lu-i  IS  in 
1  iieanis.  is  unusually  massive  an<r  strong,  since  it  tnn>t  lie  eai>al)lc.. 
of  carry  the  whole  l<i;i<|  at  the  center  if  necessary.  .\s  will  hi- 
seen  in  thv  cross- secAion  this  c<»nsisl>  "i  three  pl.iti'  yirders  '>u 
I  ;iclr.<i«V/:  Tlreviiutct  oni-  is  a  ''  !<>  in.  uil)  plate,  _'.?  in.  in  lieinh 
at  the' cetWer.aful  is  continuons  lietueeii  en<l  sills.  It  Ii.is  tu.  ■ 
3' J  in.  liy  5  ill.  Vty.-"s  in.  aniiles  at  hoth  the  toj)  and  tlie  Imii.iin. 
and  in  aiidniTiiif  a  .?*  in.  iMittom  ctiver  idate  and  u  doulde  llnur 

^pUUiv  at'  tlU'  tnp,  .  tnsUle  *if  tUis  are  two  girders  consisting  "t' 
9.-7/'t(iin\::Wv])  )>late  which'  i>  2<>!j-in.  in  depth  at  the  cint(  r  "i 
the  car  attd  is  m.at  the  connection  with  the  cn>ss  piece.  Ilolii 
of  these  jiirders  have  A  sin.ule  i.l  j  iu.  hy  5  in.  hy  ^s  in.  anuie 
at  the  tojj  ;atid  |M4tum  and  ".s  in.  hottoni  cover  plates.  TIu-*e 
i1»rw    y.1f<ltT*'^aI^  .Ui^(?fl..a^^^  hy    hrace>    al>.,ut    .^    ft. 

ajiiirt,    It  win  lie  noticed  that  there  is  ^i  .^.s  in.  reinfi.riin.u  plate  <'ii 
till   ii'-'<'<    •••'  the  'i<le  ~i11  eNtciiditii*  frunt  ;i  point  ali"nt  _'  ft.  '•  in 
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Sections  of   Lehigh   Valley   Well  Car 

jn.-ii'u  .  I.  ;in.  .vclT«»j>eninK  and  continuous  to  a  point  alioUl  1  II. 
outside  i>f  tlij-  Iiody  hojitcr.  This  fits  iK'tween  the  Han.ues  of 
tliC  an.yU  -  oit  the  s»idc.. sills.  The  inethoil.jt>f.'forniiny  the  coii- 
tiection.  Iivfttex-tt  tiicSc  "var.i«Mi>  lit'jJtvy  incinhers  •i:f:.>;ell  >ho\\n  in 
the  dritwinti*.;-:';  v    ;'     .;■ 

In  till  plan,-\Mew;.of.  the';caT.s  it  will  lie  notice<l  iliat  pro\i>ion 
IS  ni.i.'.r  for  a  w<xS<l«Jii  fliionni;  which  can  he  applied  on  tup  oi" 
<ht'  stefl  lli"«:/rifl,s<  It  desireil. 

A'  de>rre  to  keep  the  total  lui!.;ht  oi  the  car  at  the  iiiiiiiiiuiiii 
distance;  !etl  to. the  Use  of  2S  in.  .v>li<i  steel  wheels  on  tlu  ^ix- 
whoel  trticks-     Tire  axk*sha.ve,6  in.rhjv  11  in.^^  j  and  tlii 

arran.ctetnvTTt  of  the  framing  is  cleafly  sliown  in  the  iltu-tration 
of  the  truv\k.  It  will  he  seen  that  it  has  heeii  imssilile  to  olii.ain 
a  center  phite  whicii  i*  hut  J3  in.  ahove  the  level  <if  the  rail  hy 
carryins^^iiie  deep  ftatijics of  the  truck  holster  down  on  either 
stile  f»f  tliiv  cehtef  axle- 

Tlii-. /car  Ji.is  a  total  weij^lit  of  'd.<,(|((  II)..  and  was  desi.yned  in 
the  mechattical  ent-iueers  ofttce  of  the  l.ehiyh  X'alley.  under  tlie 
direcrt^'U  of   [•';    .\.   llihliels.  bivperinten<!ent  of  moti\e  power. 
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Dining  Cars  for  the  Burlington 

'  .  ;v  \v^if  V  };;  -The  First  Gars  of  a  Design  That  Has  Been  Made 
Standard    on    the   Chicago,    Burlington    &    (Juincy 


With  tiu-  t;>iviriiimin  spfcificatiniis  for  postal  cars  as  a  basis,  Tiy  2  ft.  4  iit  wiilc  t-\tOn«linii  fmni  vnd  sill  h>  v>i»i  -ili.  and  a 
xhv  Chicago.  Jiurliiij;ton  &  Ouincy  has  drawn  up  specifications  !><jttoni  cVacr  ijJaie  ^k  i'l-  by  J  ft.,  which  only  extends  between 
tor  all  typi's  uf  cars  to  be  used  in  [lassenger  train  service.  An  the  l>)dy  b'llste.rs.  J><»tll  c<-iiver  plates  arc  riVAjted  to  tlk  flanges 
etidrt  iias  been  iitade  to  have  them  as  simple  us  possible  and  to  of  .tht»;wntersrils^^.^^^^^  ?4  i»v  rivels  sfaci'd  4  in.  ai»art.  There 
establish  standar<ls  that  will  provide  the  jrreatest  interchange-  are  ftinr 'tn»ss  Ijfarers  sfwced  10  ft- .7^j  iii.  ajiart  in  ibe  .central 
aliility  between  all  passeniier  train  cars.     All  of  the  desii;tis  are,      t)ortii,»n  i>f  tbc  tmtlerlraiue.     They' sro  made  np  of  twy  pressed 

.'^twl  Ifiins  place*!  back  to  back  and  rivete«l  tuj^ethcr.  lutcji 
ctiissVlKjarier  is  thus  made  itjv  of  fi-nr  pressed  steel  pans,  ttv'tt  of 
w-hicii  .extend  ifryrn  the,  center  Mllsto  each  side  sill;  Win^  riveted 
to  the  centvi'  sill  by  eipht  '4  in;  rivets,  aikl  to  the  i>ide  fill  by 
four  ^j.  in.  rivets.  The  ♦mt side  ends  are  shai>ed  to.  conform 
to  the  .shafw.'  of  ihe  Side  sill,  rhe.tii^p  cover  plates  are  Ti  W-  by 
12  in.,  an<l  t'-xtendfrKini  side  sill  to  side  sfllibeing^.  riveted  t^  the 
fian.£»cs  of  the  steel  prcssinj^s:  by  ^4  in.;  rivet*  ,st>aced  3f4  m 


as  far  as  pos>ibie,  nia<le  up  of  structural  shai>e?,  and  all  special 
parts.  >-uch  as  pressed  steel  shapes,  are  made  -front  standard 
(lies  i^o  that  wlieti  once  <lesigned  they  may'  have  a  uitle  raivge 
of  u-it-.  .\  spcrial  effort  has  been  made  t<.>  eliminate  the  use  of 
p.itein<(I  constructions  so  that  the  cost.;.,of -ruyaltiis  will  be 
-mall.  ">    ■  -"    T'  ^'^^   "''  "^  ■     ■'•'>:'>  ^  ■:■'""?'■ '^\''.; 

'IIk    iirM    cars    Imilt    under    these   new   specillcatitms   are   the 
diiKi-   that   have   recriitly   bi  en   furnished   the  road  by   the    Pull- 
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^\QOr    Plan    of   the    Burlington    Dining    Car- 


^^l^_t^*^^i*j 


man  ("omiiany.  These  cars  are  79:'ft-  6  in.  long  6v:er  en<l  sills 
and  have  no  iilatb.rnis-M  either  en<L     By  a(b)^  plan  it 

has  l)een  possible  to  provide  seating  accommodation  for  36 
jK-rson-*  and  to  have  a  larger  and  iliore  convenient  kitchen.  A 
side  door  1  It.  4  in.  wide,  opening  directly  into  the  kitchen, 
ha-  been  pro\ided  BO  that  the  Gaf'.may  easily  be  provisioned. 
The  kitchen  lias  been  kiid  out  according  to  the  standard  practice. 
of  the  i'ennsylvania  Lines  and  is  provided  with  all  the  latest  im- 
provements. The  cars  are  of  all  steel  c<tnstruction.  w<Mid  being 
used  ,i»nly  in  and  about  the  windows.  at>d  in  the  tlot>ring 

■''      tT'Xl»KRFRAME 

The   ehtfre  load    lietweeii    the   bolsl<?T^'  j.*?  '^^^ 
conslructioii.  leaviny   the  center  sills  to  take  care  of  the  bufTuig 


apart  ^the  hoititnr  cin  er  plates  •AxeliXU  in.  thick  and  li  in.  \vide  at 
the  center  ^i lis  and  yratiually  tapering  to  .7  in.  at  the  side  sills. 
'fliVy  also  extend  in  ■  ne  jneCe  frotn  one  si«le  sill  to  ihv  other. 

The  doulile  bo<ty  bolsters  have  cast  steel  center  tillers  and  are 
riveted  between  the  center  sillcluiuneJs  by  Ji  in.  rivets.  They 
are'  lbc'at<-d  10:  ft.  ^.,'4  in.  f n»m,  Ui*;'  -enid  sills.  TJiey  have  tej* 
Citver  plaites  6  ft.  h\'  J4  in.i  cofitinuiais  between  the  side  sills, 
and  are  fivnhcr  braced  liy  an  S  in..  IS  lb;  I-lK-ani  extending 
between  them  3  ft.  9'..  in.^  each  sj<Ic  of  the  center  of  the  car. 
riierje'JiTe^ten  3  ijv.  6  lb.  channel  extending  out  froni  the  web 
of  the  center  sill  to  the  side  sill 'on  each  side  of  tho  Car.  They 
fonn  the  iiltermcdiate  stipports  for  tl^e:  > flopti.apd ■  jb*.-  vaTious 
e<juipmeiit  aivjilied  un<ler  the  car.   ;*."  '  ■  r:     'J'  L'    '■  -  -     ' 

The  side  sills  arc  nia<le  up  <>f  4  in.,  8.2  lb;  Z-lwrs.  and;  exteiid 


New    Standard    Din>ng    Car    for    the    Chicago.    Burlington    &.    Quincy 


and  (Ir.ift  -train-.  To  do  this  thti  cross,  hearers  were.- ■nia<le 
sutlicieiitly  stilT  to  transmit  any  toad  coming"  on  the  ctnnef  sills 
ti)  the  sides  of  tile  c.ir.  Ilu-  umUrframe  is  of  simple  construc- 
tion and.  is  inade  up  ,mo,-tl\  of  steel  shai)es.  .Ml  the  pres.-cti 
steel  wiVrk  serxing  similar  pur pt>ses  i*i  mitde  from  bne  die  and 
thereftire_  at.U  niininunn  expense. 

The  center   sills  jire  composed  «rf  two  15   in,  3.^  lb.   channels, 
spaced  16  in,  apaff.;r.l.t'e>^  have,  a  top  cxjv.er  plate  5/^10  in,  tliidt.k 


the  full  k■ng1^t  <jf  tliv  car.  I)t'ing  rfrtted  t«.t  the  criK-s  I*;»r<?rs  1»y 
four  :.<S4  in,;  rivets  and  t)K>r<>ughly7^nch<>lred  in  the  «nd  sills  1> 
angle  giis-et  iilates.  Tlie  einl  braces  are,  made  <.'f  S  in.  ]<iate 
being  pressed  to  the  shape  of  a  channel  'J  in.  \vi<le  antl  llanj;ed 
out  al  the  ends  to  make  the  connections  at  the  o.trner  iH.sts  :ind 
at  th<?  jimction  «»f  the  eiiiti,T  sills'ivith  the  Cross-  l»earvi - 

The  end  sill  is  Vn.-ide  uj)  entirely  «»f|»resseil  steel  s.hat»es  ;iii<l 
•s.leel.  plaits.  ,.:4;iH"Vi»J^^d  angle  2}^^^^^  4'.    in    by  .^  If)  in    «x- 
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tends  across  the  end  of  the  car  being  riveted  to  the  end 
bracing,  the  small  pressed  steel  Z-floor  beams  and  the  center 
sills.  A  3/16  in.  plate  10)4  in-  wide  is  riveted  between  this 
angle  and  a  pressed   shape  made  of  ^  in.  plate,  and  extends 


extends  clear  across  the  end  of 
shapes  only  extend  between  the 
beams  located  21 K*  in.  each  side 
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the  car  while  the  pressed  steel 
orner  posts  and  two  vertical  ]- 
of  the  center  line  of  the  car 


These  I-beams  are  the  point  bi  greatest  resistance  in  the  end 
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Underframe  and   Details  of  the  New  Diners  for  the  Burlington 

down  to  the  bottom  of  the  end  sill.     A  second  pressed  shape  construction   of   the  car,   being   12|in.   wide   and  weighing  31.5 

of  the  same  stock   is  located  below  the  first  and  is  riveted  to  lb.  per  foot.     They  are  thoroughly  anchored  in  the  end  sill  and 

the  lower  part  of  the  3/16  in.  plate.    A  J^  in.  by  6j^  in.  end  sill  extend  from  the  bottom  of  the  encn  sill  to  the  end  plate  at  the 

cover  plate  is  riveted  to  the  outside  face  of  these  shapes  and  roof,    where    they   are   again     anchored    in   the     superstructure. 


J 


'! 
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Interior   View  of  the    Burlington    Dining    Car  Taken    by   the    Light  from  the   Indirect   Lighting  System 


February,  1914 
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Further  bracing  of  the  car  end  is  provided  by  two  4  in.  13.8  lb.  and  dimensions.  The  side  posts  are  continuous  from  the  side 
Z-bars  located  15  7/16  in.  each  side  of  these  I-beams,  and  by  the  sill  to  the  side  plate,  being  secured  to  the  side  sills  by  two  6  in. 
4  in.  8.2  lb.  Z-bars  which  form  the  comer  posts.     These  Z-bars      by  6  in.  by  5/16  in.  angles,  and  to  the  side  plate  by  3/16  in. 


are  anchored  to  the  end  sill  at  the  top  of  the  upper  pressed 


gusset  plates.  The  belt  rail  is  made  in  sections  extending  be- 
tween the  side  posts  and  secured  to  them  by  4  in.  by  4  in.  by 
5/16  in.  by  2  in.  angles  above  and  below.    There  are  ten  3  in. 


'  ^^^Z'ig'ff  Prtssed Angk 
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Roof  Details  at  the  End  of  the  Car 

Steel  shape  by  angle  plates.  This  construction  provides  a  sec- 
tion modulus  of  11  in  contrast  to  the  government  requirements 
of  65  for  mail  cars.     This  end  is  of  a  standard  design  and  is 

> 


Steel   Pressings  Are   Used   in  the  Construction  of  the   Double  Body 

Bolster 

by  2J/2  in.  by  J4  ^n.  angle  window  posts  on  one  side  of  the  car 
and  eleven  on  the  opposite  side,  which  extend  from  the  belt  rail 
to  the  side  plate.  The  posts  for  the  side  door  in  the  kitchen 
are  made  of  4  in.,  82  lb.  Z-bars.  The  side  framing  below  the 
belt  rail  is  stiffened  with  3  in.  by  2^  in.  by  J4  '"•  angles. 
There  are  52  carlines  fox  the  lower  deck  and  26  for  the  upper 
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Construction  at  the   End   Sill  of  the   Burlington   Dining  Car 


intended  to  be  used  in  all  passenger  equipment,  even  though 
built  with  a  platform. 

BODY   FRAMING 

The  side  framing  of  the  cars  is  made  up  of  eleven  4  in.,  8.2 
lb.  Z-bar  posts,  and  a  belt  rail  and  side  plate  of  the  same  shape 


deck,  both  of  which  are  made  of  pressed  steel  shaped  in  the 
form  of  a  channel.  The  lower  deck  carlines  extend  from  the 
side  plate  to  an  equal  number  of  pressed  steel  deck  posts,  also 
shaped  in  the  form  of  a  channel,  which  serve  as  a  tie  between 
the  upper  and  lower   carlines.     The  roof  joint  carlines  are  2"^ 
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tenils    UiTOSs   ifce  •  end    of   the    car    being   riveted    to    ilie    en<l      I'xtciKJs  clear  across  the  end  nf  »Ik-  car  while  the  pressed  steel 
bracinti.  the   sniall  |)resscd   steel   Z-fluor  beams  and   the  center      slinpes  only  extend  between  the  cprner  posts  and  two  vertical  J-T 
sills.     A   3/K)   in.  plate   10v':i   in.   wide   is   riveted   between   this      beams  located  21k..  in.  each  side  bf  the  center  line  of  the  car 


.-mu;lf  ;ind   n  |>Tes^£d  shai>c  made  o£;  f^j;  in.  ,j>latc,   and   extends  These  l-l)eanis  arc  the  point  o 
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greatest  resistance  in  the  end 


■-•0  '5 .--' X--- _  —  —  __/;>  7^- -■ — •:^ '0  7i-. ^>< — Zv-^x-c  ^--4<- 


-t^-:^.--*.^7f  e  0tvr.p7s/  £ty/sr  --.-  i 


Underframe  and   Details  of  the  New  Diners  for  the  Burlington 


down  to  the  bottonV  of  the  end   sill.     A  second  pressc<l   shape  construction   of  the  car.   being   12 

of  the  same  stock   is  J<3cated  below  the  first   and    is   riveted  to  lb.  per  foot.     They  are  thoroughly 

the  lower  part  <»f  the  3/1^)  in.  plate.    A  5'^  in.  by  632  in.  end  sill  extend  from  the  bottom  of  the  end 

cov€r  plate   is   riveted   to  the.  outside   faces  of  these   shapes  and  roof,    where    they    are    again     anch 


re 


n.   wide   and   weighing  31. S" 
nchored  in  the  end  sill  and 
sill  to  the  end  plate  at  the 
d    in    the    superstructure. 


Interior   View  of  the   Burlington    Dining   Car  Taken    by  the   Light  from  the   Indirect   LIghtind  System 


Febkuary.  1*^14 
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Further  bracing  of  tlie  car  end  is  provided  by  two  4  in.  13.8  lb. 
Z-bars  located  15  7/16  in.  each  side  of  these  I-beatns,  and  by  the 
4  in.  8.3  lb.  Z-bars  which  f. .nn  the  corner  posts.  These  Z-bars 
are  anchored  to  the  end  sill  at  tlie  tog  of  the  upper  pressed 


and  dimensions.  The  side  posts  are  continuous  from  the  side 
sill  to  tlie  side  plate,  being  secured,  to  the  side  sills  by  two  6  in. 
by  6  in.  by  5/16  in.  angles,  and  to  tlie  side  plate  by  3/16  in. 
Kussct  plates.  The  belt  ra;il  is  made  in  sections  extending  be- 
•tween  the  side  posts  and  secured  to  them- by  4  in.  by  4  in.  by 
5/16  in.  by  2  in.  angles  above  and  belov?.    There  are  ten  3  .i«iv 

''  '^Ai,2l>flPrtssedAngk.  .:...'"■''■   '\"  "'"C     '    '  ;■^<___?£iii«r■A_ 
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Roof  Details  at  the"  End  erf- tfefe  Car 

Steel  sha])e  by  aiiyle  plates.  This  construction  provides  a  sec- 
ti(;n  niudulus  of  72  in  cntrast  to  the  government  requirements 
/pf  65   f^T  mail  cars.     This  ciul  is  of  a  standard   design  and  is, 

■ . ._ 9'9£'0yvrS!!itSifrs . ^_^i.l 


Steel  Pressings  Art'  Used  in  the  Construction  of  the   Double  Body 

■■-'■'  ■■i.".'-':"'Vo.^':'- ;C  :■-''"•  ■  Bolster 

by  2^  in.  by  J4:  in.  angle  lYJndow  p>  .-is  .n  f>ne  side  "of  the  ear 
and  eleven  on  the  opposite  side,  which  extend  from  the  belt  rail 
•to  rfie  side  plate.  The:  posts  for  the  side  door  in  the  kitchen 
are  made,  ot  4  irt^  8.2  lb,  Z-bars.  The  side  framing  below  the 
belt  rail  is  stifTcncd  w  ith  3  in.  by  2'  <  in.  by  \\  in.  angles. 
, There  are  52..carlii)cs  fur  the  jower  deck  and  ^2^  for  the  upper 
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^^' ^^^^"  •'  'v^^  Construction  at  the   End   Siil   of  the   Burlington   Dining   Car 

inten<lcd   to   be   used   in  all  passenger  e<iuipment,  ■  cht^m  f^pugh  .    deck,  twrth-of  wfiich  are  itiadc  6f  t>resse(i  steel   shapt<i   m  the 

built  with  a  platform.  -  r^^      -^             '    •"  "       '"    v^--  •   ;^^  of  a  channel.     The  lower  deck  earlines  extend   from  the 

BODY  FRAMING  side  plate  to  an  equal  nimiber  of  pressed  steel  deck  posts,  also 

The  side  framing  of  the  cars  is  made  up  of  eleven  4  in.,  8.2  shaped  in  the  form  of  a  channel,  which  serve  as  a  tie  between 

I'^.V^'**^^.!^^^^  >'*>'^  ^  N'*^J*''l  »"''  side  plate  of  the  same  shape  the  upper  and  lower  carlinos.     The  roof  joint  carlines  are  2'^ 
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in.  by  ly^  in.  2.9  lb.  T  bars,  the  joints  between  the  roof  sheets 
being  welded  by  the  oxy-acetylene  process.  The  deck  plates 
and  moldings  are  all  of  steel. 

FLOOR 

The  floor  is  supported  by  a  4J/2  in.  by  Zl/i  in.  by  3/16  in.  pressed 
angle  on  each  side  of  the  car,  which  is  riveted  to  a  7l/2  in.  by 
3/16  in.  base  plate,  that  extends  along  the  side  of  the  car  and 
is  riveted  to  the  inside  face  of  the  upper  leg  of  the  Z-bar  side 
sill,  and  by  four  1  13/16  in.  pressed  Z-bars  extending  the  full 
length  of  the  car  and  riveted  to  the  3  in.  channels  that  extend 
from  the  center  sill  channel  to  the  side  sills,  there  being  ten 
of  these  channels  on  each  side  of  the  car.  To  tliese  supports  is 
riveted  a  No.  16  gage  galvanized  corrugated  steel  plate  on  which 
is  laid  a  l'^^  in-  layer  of  carbolith  which  is  held  in  place  by  chicken 
netting  fastened  to  the  corrugated  j>late.  Next  is  a  laver  of  1 
in.  hair  felt.  The  finished  flooring  is  laid  with  2'4  in.  by  ^  in. 
tongue  and  groove  maple  which  is  nailed  to  nailing  strips  laid 
in  the  carbolith  and  bolted  to  the  corrugated  plate.  The  maple 
floor  is  underlined  with  waterproof  paper  and  held  1/2  in. 
above  the  hair  felt  to  provide  an  air  space. 

SHE.MHING 

The  outside  sheathing  is  14,  in.  steel  plate  on  the  inside  of 
which  is  applied  a  layer  of  three-ply  Salamander.  The  inside 
sheathing  is  1/16  in.  steel  plate  and  is  lined  with  Ceilinite  3/16 
in.  thick.  The  outside  sheathing  is  riveted  directly  to  the  side 
posts  and  the  belt  rail,  a  belt  rail  plate  3  in.  by  %  in.  being 
applied  on  the  outside  for  a  finish.  The  inside  sheathing,  how- 
ever, has  the  Ceilinite  extending  between  it  and  the  side  posts 
and  belt  rail.  The  letter  board  is  a  ^^4  in.  plate  12  11/16  in. 
wide,  being  riveted  to  the  side  sheathing  and  directly  to  the 
side  plate  with  the  lower  deck  roofing.  The  lower  deck  is 
roofed  with  Xo.  16  gage  steel  plate  and  the  upper  deck  with  No. 
14  gage  steel  plate  both  having  an  inside  layer  of  three-ply  Sala- 
mander for  insulation.  The  headlining  is  Xo.  22  gage  steel 
sheets  and  is  also  lined  with  3/16  in.  Ceilinite.  The  Salamander 
is  also  applied  to  the  car  ends  and  is  held  in  place  with  fireproof 
glue  and  pressed  galvanized  iron  channels  whose  ends  are 
turned  against  the  posts  and  bolted.  The  Ceilinite  on  the  in- 
side of  the  finished  plates  is  secured  in  the  same  manner. 

OTHER    DETAILS 

The  cars  are  lighted  by  the  indirect  lighting  system  as  applied 
by  the  Central  Electric  Company,  Chicago.  The  lamps  and  re- 
flectors are  located  in  the  deck  molding  at  the  top  of  the  lower 
deck  and  are  so  arranged  as  to  be  inconspicuous  from  the  floor. 
There  arc  74  15-\vatt.  fiO-volt  lamps  used  in  the  dining  room  proper 
and  the  vestibule.  These  are  arranged  in  4  ft.  imits  containing 
four  lamps  each  and  I  ft.  units  containing  one  lamp  each.  There 
are  six  4  ft.  unit  sections  placed  one  each  side  of  the  car  and 
the  1  ft.  units  are  placed  between  the  deck  beams  to  keep  the 
car  ceiling  lighted  at  an  equal  intensity.  The  reflector  is  made 
of  Xo.  20  gage  steel  and  is  covered  with  three  coats  of  fired 
cream  eaamcl.  this  color  being  also  used  on  the  upper  ceiling. 
The  lamps  are  so  set  in  the  reflector  that  the  bases  will  not 
come  within  the  area  of  the  reflectors,  in  this  way  eliminating 
the  absorption  of  light  by  the  sockets.  The  reflectors  are  cov- 
ered with  a  double  layer  of  glass  placed  on  an  angle  to  minimize 
the  collection  of  dust.  The  two  layers  of  glass  are  used  to 
prevent  dust  or  dirt  getting  into  the  reflector.  The  four  units 
are  so  wired  that  one  lamp  may  be  cut  out  as  desired  and 
thereby  regulate  the  amount  of  light  required.  The  total  cur- 
rent consumption  for  the  car  is  18K'  ampere  hours.  The  aver- 
age lighting  intensity  throughout  the  car  on  a  plane  30  in.  from 
the  floor  is  3.91  foot  candles.  That  an  abundance  of  light  is 
provided  is  incidated  by  the  interior  photograph  taken  by  the 
artificial  illumination. 

The  cars  are  finished  in  a  pleasing  mottled  gray  color  with 
gold  striping  on  the  headlining.     The  wood  used  in  and  about 
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The  chairs  are  also  of  ma- 


the  windows  is  Mexican  mahogany, 
hogany  with  Spanish  leather  coverirjg.  The  dining  tables  are 
made  of  steel ;  six  of  them  are  2  ft.  i  in.  by  2  ft.  8  in.  and  six 
2  ft.  8  in.  by  4  ft.  They  are  coverel  with  white  metal.  Wall 
sockets  are  applied  under  the  window;  and  just  below  the  tables 
for  electric  table  lamps.  The  Commonv  ealth  Steel  Company's  cast 
steel  six-wheel  trucks  were  applied.    1  he  various  specialties  used 


e  'S^'Orer  Roof  Sheeh 


Cross    Section    Through    the    Burlington     Diner 

were  the  Miner  friction  draft  gear  class  A-2-F,  Sharon  couplers^ 
Woods  roller  side  bearings.  \'ulcan  60.000  lb.  capacity  cast  steel 
brake  beams,  McCord  journal  boxes,  Christie  adjustable  brake 
heads,  Westinghouse  latest  improved  air  brakes  with  the  Amer- 
ican slack  adjuster,  Railway  Utility  Company's  ventilators,  Bohrt 
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refrigerators,  ancj  32  Willard  storage  battery  cells,  type  P.  R,  L., 
The  following  are  the  general  dimensions  of  the  cars: 

Length  over  end  sills /;..  ...v,.i,....-*i»>?>.v»^*-' -79  ft.  6  m. 

Width  over  side  sills ....y  .,..•.  .•'.'•■•^?- ^  "•  ^Q  }"• 

Width  over  all  at  the  eaves ;.....^ --.- v  n.  vn  »»• 

Width  over  clearstory • •  •  •  ^   "--^fi  j"' 

Top  of   rail   to   top   of   floor , 4    ft     f/Z^J     "• 

Top  of  rail  to  top  of  buffer  beam.  ....•.....>•  •.vf.^««j' **  ^^'  ^^i  >"• 

Wheel   base   of  truck ,..> i  •> ..; •  .■.;^, •.•»••  •  • V  iii '  »  9  in 

Journals   ..,....;.,.:.•»•-••'•••?••  ••••,>"  :*     /  5i' i   t.v-<i< 

Wheel .,;;v.v..,v..,..:^^>..-.40^  in.   (stee    tired) 

Wheel  centers   ........."..... 34  in.   (steel  plate) 


GRAIN    TIGHT    CONSTRUCTION    FOR 
SINGLE  SHEATHED  BOX  CARS 


BY  W.  J.  TOLLERTON 
General  Mechanical  Superintendent.  Rock  Island  Lines,  Chicago.  HL 

Perhaps  one  of  the  most  discussed  subjects  appearing  in  the 
technical  press  today  is  the  proper  design  of  freight  car  equip- 
ment. From  this  fact  it  can  readily  be  assumed  that  the  me- 
chanical men  on  our  railroads  are  given  much  attention  to  the 
problem  in  order  to  make  more  efficient  designs  to  meet  the 
present  day  requirements.  It  is  felt  that  cars  must  be  kept  more 
off  the  repair  tracks  and  more  in  revenue  service,  and  while 
in  actual  service  they  should  meet  all  requirements.  Less  equip- 
ment will,  therefore,  naturally  be  required  if  the  designs  are  prop- 


as  its  weakest  link.  Cars  of  this  design  have  been  assigned  to 
automobile  service,  and  complaints  have  been  filed  relative  to  the 
double-decking  of  automobiles,  the  claim  being  made  that  the 
single  sheathing  did  not  furnish  the  proper  thickness  of  material 
to  which  to  spike  the  temporary  framing  for  securing  the  upper 
tier  of  machines.  When  nails  are  used  they  pass  through  the 
sheathing  and  project  from  the  outside,  giving  a  very  bad  ap- 
pearance, as  well  as  destroying  the  sheathing.  Some  arrange- 
ments to  overcome  this  have  been  developed  and  are  now  being 
tried  out.  Some  roads  are  running  three  or  four  girth  boards 
along  the  inside  of  the  car.  which  are  bolted  to  the  side  sheath- 
ing. This  with  the  sheathing  gives  an  ample  thickness  to  which 
to  nail.  Other  roads  are  using  pockets  secured  in  the  side  sheath- 
ing in  which  cross  stringers  are  placed  for  the  support  of  the 
upper  deck  of  automobiles. 

The  lumber  in  the  single  sheathed  car  must  be  properly  kiln 
dried,  or  openings  between  the  boards  will  soon  show  up,  necessi- 
tating taking  the  car  in  on  the  repair  track  and  again  closing 
them.    V  ■'.  >■  rJ^A  ■ 

Much  trouble  was  experienced  along  this  line  with  the  first 
cars  of  this  design,  but  kiln  drying  the  lumber  has  eliminated  at 
least  a  part  of  this  trouble.  This  has.  however,  increased  the 
cost  of  the  car.  inasmuch  as -it  makes  extra  labor  and  extra  shop 
equipment  necessary.       "■,.•-'•/,•;, 

The  connection  between  the  side  sheathing  and  the  floor,  in 
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End  Construction  to  Prevent  Grain   Leakage  from   Single  Sheathed    Box    Cars 


••*l 


erly  made,  and  all  phases  of  the  treatment  to  which  a  car  is  sub- 
jected in  service  are  carefully  considered  and  arranged  for.  At 
this  time,  especially,  the  steel  frame  single  sheathed  box  car  is 
being  generally  considered  as  a  design  which  will  meet  all  re- 
quireiiKnts  for  the  shipment  of  any  commodity  which  can  be 
loaded  into  any  house  car  with  the  exception,  perhaps,  of  a 
commodity  requiring  refrigeration.  ~^:;  ^■^;.'0:'!''. 

The  American  Society  of  Mechanical  Engineers,  at  the  recent 
meeting  in  New  York  City,  carefully  considered  the  box  car 
having  the  steel  underframe  as  well  as  the  steel  upperframe 
structure,  and  but  little  was  argued  against  the  single  sheathed 
steel  upperframe  car.  The  general  opinion  is  that  while  the  gen- 
eral construction  is  meeting  favor,  there  is  much  yet  in  the  de- 
tail construction  which  might  be  improved  upon.  The  general 
construction  of  such  a  car  naturally  calls  for  a  close  study  of  the 
details  entering  into  its  design  in  order  to  get  all  the  parts  to 
work  in  harmony  with  each  other,  for  a  chain  is  only  as  strong 


order  to  make  a  permanent  grain  tight  joint,  can  surely  be  im- 
proved upon.  When  we  stop  to  consider  that  tlie  monthly  claims 
for  the  loss  of  bulk  grain  due  to  leakage  from  the  cars  amotmts 
to  a  total  of  as  high  as  $10,000  on  many  of  our  larger  railfoa4s 
doing  the  grain  hauling  of  this  country,  we  must  become  con- 
vinced that  some  improvements  should  be  made  in  car  construc- 
tion at  this  point.  This  loss  is  common  to  cars  that  have  been 
coopered  before  loading.  It  is  necessary,  therefore,  to  add  to 
the  above  the  cost  of  coopering,  which  amounts  to  at  least  $1 
for  each  time  the  car  is  loaded,  as  the  material  used  for  cooper- 
ing is  scrapped  when  the  car  is  unloaded. 

Several  methods  have  been  evolved  for  making  a  permanent 
tight  joint  at  this  point  but  none,  however,  have  fulfilled  the  re- 
quirements. Hot  tar  pitch  has  been  poured  in  the  joint,  but  it 
answers  the  purpose  for  only  a  short  time,  as  it  soon  breaks 
away  from  either  the  sheathing  or  the  floor  boards  on  account 
of  the  weaving  of  the  car.    Tin  flashings  have  also  been  used,  but 
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they  are  only  temporary  and  will  not  stand  the  test  of  service. 
Many  cars  are  built  today  having  the  floor  boards  gained  into 
the  side  sheathing  boards  which,  when  new,  makes  a  good  joint, 
but  it  is  a  question  if  they  will  remain  tight  for  grain,  inasmuch 
as  this  method  allows  the  side  sheathing  to  bulge  outward  under 
the  grain  loads,  thus  allowing  the  joint  to  open  up.  In  all  of 
these  methods,  however,  it  will  be  necessary  to  destroy  and  en- 
tirely replace  them  when  but  few  new  floor  boards  are  renewed. 
The  scheme  of  gaining  the  lower  edge  of  the  side  sheathing  boards 
for  the  end  of  decking  boards  necessitates  the  removing  of  the 
lower  part  of  the  side  sheathing  in  order  to  remove  the  floor 
boards.  The  gained  sheathing  also  requires  more  labor  and  good 
workmanship  if  it  is  to  be  properly  applied. 

The  Rock  Island  has  just  developed  a  design  wherein  an  ab- 
solute grain  tight  joint  is  made  between  the  side  sheathing  and 
the  sill,  as  well  as  between  the  decking  and  the  sill.  It  does  not 
in  any  degree  depend  on  the  joint  between  the  floor  boards  and 
the  sheathing,  and  it  cannot  be  affected  by  the  racking  of  the  car. 
The  arrangement  consists  of  a  special  Z-bar  or  angle  for  the 
side  and  end  sills  which  has  two  ridges  rolled  in  the  upper  flange, 
as  shown  in  the  illustration.  One  of  the  projections  fits  into  the 
standard  groove  in  the  lower  edge  of  the  side  and  end  sheathing, 
and  the  second  fits  in  grooves  in  the  ends  of  the  floor  boards, 
which  are  to  be  cut  at  the  same  time  the  boards  are  cut  to 
length  or  squared  at  the  end.  While  reference  is  made  to  a 
Z  or  angle  section  and  the  illustration  shows  a  6  in.  Z-bar  having 
the  continuous  projections  on  the  upper  flange,  other  standard 
sections  can  be  employed,  or  any  section  could  be  used,  with  a 
separate  steel  member  riveted  on  top  of  the  upper  flanges,  which 
has  the  proper  projections  for  engaging  in  the  grooves  in  the 
floor  and  side  sheathing  boards. 

The  projection  on  the  top  flange  fitting  in  the  groove  in  the 
siding  will  not  only  give  a  tight  grain  joint,  but  also  prevent  the 
lower  side  sheathing  boards  from  bulging  out.  To  overcome  this 
bulging  some  roads  are  employing  a  clip  which  is  secured  to  the 
side  sill  by  means  of  bolts  or  rivets.  These  clips  could  not,  of 
course,  be  of  any  considerable  length  for  they  would  have  a 
tendency  to  collect  any  water  running  down  the  side  of  the  car 
which  would  not  only  drain  into  the  car  but  cause  the  sheathing 
.to  decay  at  this  point.  In  the  present  design  of  steel  frame  single 
sheathed  car,  the  side  supports  for  the  prevention  of  bulging  of 
the  side  sheathing  are  the  greatest  distance  apart  at  teh  bottom 
where  they  should  be  the  closest.  The  use  of  any  extra  posts 
or  braces  for  this  purpose  would,  of  course,  procure  the  re- 
. quired  result,  but  would  materially  increase  the  weight  and  cost 
of  the  car.  By  using  the  standard  section  of  Z-bar  with  projec- 
tions as  illustrated  for  both  end  and  side  sills,  the  projections 
on  the  upper  flange  can  be  run  continuously  around  the  car, 
making  practically  a  sealed  tight  joint  at  both  the  ends,  the 
sides  and  at  the  corners  which  the  racking  of  the  car  will  not 
influence.  No  special  material  is  needed  to  make  this  joint  tight, 
which  eliminates  any  additional  expense  for  labor  or  material 
The  floor  boards  may  be  readily  removed  without  interfering 
with  any  special  arrangement  or  with  the  side  sheathing. 

The  illustration  shows  that  an  extra  good  design  of  end  sill 
may  be  obtained  by  the  use  of  a  6  in.  Z-section.  The  shape  adapts 
itself  to  a  good  design  of  coupler  horn  striking  casting,  and, 
moreover,  the  lower  flange  of  the  Z-bar  need  not  be  cut  away 
to  provide  the  necessary  coupler  clearance.  For  the  end  sill, 
however,  it  is  not  necessary  to  use  a  Z  section  to  obtain  this 
grain  tight  joint  as  any  sections  which  are  rolled  can  be  used 
with  equally  good  results.  No  material  weight  is  added  to  the 
car,  while  at  the  same  time  a  gain  of  5  per  cent  is  made  in  the 
strength  of  both  the  side  and  end  sills  by  the  use  of  this  grain 
tight  construction.  No  extra  labor  is  required  when  this  section 
is  used,  over  any  other  standard  rolled  section,  and  the  steel 
mills  will  furnish  the  section  with  but  slight  extra  cost. 

As  previously  stated,  too  much  attention  cannot  be  paid  to  the 
.  detail  construction  of  the  steel  frame  single  sheathed  box  car  on 
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quickly  into  such  general  use 


account   of  the   type   coming  so 

without  the  slow  process  of  evolution  and  service  tests.  While 
this  design  has  been  in  use  only^  about  three  years,  the  reports 
show  that  in  the  year  1913,  20,450,  or  49  per  cent,  of  the  box 
cars  built  were  of  the  steel  uppenframe  single  sheathed  type. 


CAST  IRON  WHHEL  RECORDS* 


BY  H.  H.  VAUGHAN 

Asiistant  to  Vice-President,  Caradian  Pacific,  Montreal, 


Que. 


Practically  all  railroads  have  aaandoned  any  form  of  cast  iron 
wheel  record  which  follows  the  h:  story  of  each  individual  wheel. 
The  writer  believes  that,  apart  from  the  records  maintained  for 
guarantee  purposes,  the  only  sy^ems  in  general  use  are  those 
in  which  the  average  life  of  wheels  removed  from  service  for 
various  causes,  is  determined  in  various  ways.  It  is  usual  to 
show  a  figure  for  the  average  liie  of  wheels  obtained  by  divid- 
ing the  number  in  service  by  t^e  number  removed  per  year, 
but  this  figure  is  not  of  much  va 
rate  at  which  the  number  o 
than   in  the    actual   life  of    the 


number  of  wheels  in  service  ren  ained  stationary  for  a  period 


of   years,    while   the    number   of 


per   cent  it  would   indicate  a  de  :rease  in  the  average  life  of 


ue  as  it  depends  more  on  the 

wheels    in    service   increases, 

wheels    removed.     Thus   if  a 


wheels    removed    increased    25 


if  during  the  same  period  the 
per  cent,  the  same  increase  in 


and    so   an    increase   in    the 

by  these  figures,  while  a  re- 

I^  addition  reports  of  wheels 

obtained  correctly,  especially 


the  wheels  of  20  per  cent,  while 

wheels  in  service  had  increased  5( 

the  number  of  wheels  removed  w4uld  indicate  an  increase  in  the 

average  life  of  20  per  cent. 

Now  if  the  increase  in  the  wh«  els  in  service  had  taken  place 
in  two  or  three  years,  it  would  have  had  comparatively  little  in- 
fluence on  the  wheels  removed, 
life  of  the  wheel  might  be  shown 
duction  had  actually  occurred, 
removed  on  foreign  lines  are  not 
for  wheels  removed  on  handling  cpmpanies  account  and  in  gen- 
eral it  is  not  uncommon  for  a  lif^  of  twelve  to  eighteen  years 
to  be  shown  for  wheels,  when  as  a  matter  of  fact  they  are  last- 
ing about  five  or  six.  I 

The  figures  showing  the  life  of  the  actual  wheels  removed 
can  be  obtained  with  considerably  accuracy  and  with  simple 
reports  and  records.  Each  wheel  |  is  marked  with  its  number, 
the  date  cast,  etc.,  so  that  no  coi^plications  are  introduced  by 
recording  the  date  put  into  service  pnd  the  date  removed.  While 
no  record  is  usually  kept  of  any!  time  the  wheel  may  be  out 
of  service,  or  the  movements  of  th«  car  under  which  it  has  been 
placed,  these  factors  are  relatively  unimportant  on  a  large  num- 
ber of  wheels,  and  the  average  life  of  the  wheels  removed  is  a 
figure  of  sufficient  importance  on  amy  road  to  justify  the  records 
and  statements  required.  It  should  properly  be  kept  by  weight 
of  wheels,  so  that  any  alteration  thjt  occurs  in  the  life  of  wheels 
under  the  same  weight  of  equipment  may  be  distinguished  from 
the  changes  due  to  the  introductiop  of  a  greater  proportion  of 
heavier  equipment  or  similar  causes.' 

While   the   average   life   of  wheejs   removed   affords   valuable 


it  does  not  enable  the  result 
service  of  the  wheels  to  be 


information  over  a  period  of  years, 
of  any  variation  in  the  quality  or 
detected  until  considerable  time  ha^  elapsed,  and  then  only  in  a 
general  way.  When  the  wheel  foundry  methods  of  the  Canadian 
Pacific  were  revised  in  1908,  it  b<came  desirable  to  introduce 
some  system  by  which  it  could  be  determined  whether  better 
service  results  were  being  obtained  or  not,  without  the  compli- 
cations of  the  old  individual  record  i 

This  was  accomplished  in  a  satisfactory  and  simple  manner 
by   comparing   for    each  year's   ma  <e 
weight  and  manufacture,  the  numbei 
of  defects  in  each  year  of  their  lifp 
quire   any   additional   reports   over 


'Read  before   the   Canadian   Railway   C 
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of  wheels,  of  the  same 

removed  for  various  classes 

The  system  does  not  re- 

;hose  commonly  used.     The 
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•only  information  needed  is  the  make  of  the  wheel,  weight,  date 
<ast,  maker  and  cause  of  removal,  items  that  are  likely  to  be 
reported  accurately  and  which  are  those  required  for  a  record  of 
^ny  kind.  As  the  number  of  wheels  of  any  group  cast  in  each 
vear  is  known,  the  number  removed  in  each  year's  life  for  each 
cause  may  be  expressed  as  a  percentage  of  the  number  made  and 


weight  of  wheel  with  its  subsequent  modification  to  645  lb.  and 
625  lb.  up  to  1912,  one  of  the  advantages  of  this  system  being 
that  with  the  records  that  had  been  kept  it  was  possible  without 
too  much  work  to  go  back  as  many  years  as  necessary  to  com- 
pare the  results  with  those  of  previous  years. 
This   statement,  while  giving  all  the  information  that  is  ob- 
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Fig.   1— Record  of  Service  Given   by  Canadian  Paclfla  600  lb.  33  In.  Cast  Iron   Wheels 


this  percentage  may  be  compared  year  by  year  to  determine  the 
comparative  service  obtained  from  the  different  wheels. 

As  the  records  are  compiled  on  the  Canadian  Pacific,  no  at- 
tention is  paid  to  the  date  the  wheel  is  put  into  service.  For 
wheels  made  in  any  one  year,  the  number  removed  in  that  year 
is  taken  as  being  removed  in  the  first  year  of  their  life,  those 
removed  in  the  next  year,  as  in  the  second  year  of  their  life  and 
so  on.     This  introduces  an  inaccuracy  in  the  case  of  any  par- 


tained  for  the  wheels  it  refers  to,  does  not  enable  any  com- 
parison to  be  made  easily,  and  for  that  purpose  a  series  of  such 
statements  for  wheels  made  in  successive  years  are  combined  as 
shown  in  Fig.  2.  This  statement  shows  the  number  of  the  wheels 
of  the  weight  it  relates  to  made  in  each  year,  and  the  percent- 
age removed  in  each  year  of  their  life  for  all  causes,  except 
worn  flange,  slid  flat  and  removed  from  tenders.  A  similar 
statement  is  made   for  the  percentage  removed  each  year  for 


Year 

Cast 

No.  of 

Wheels 

Cast 

%Rem. 

1st 

Year 

%  Rem. 

2ad 

Year 

r  ■■'■  -■■  ■■ 
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4th 

Year 

%  Rem. 
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P'8»  2 — Statement  of  Canadian    Pacific  600   lb.   and   645   lb.   Wheels   Removed,   Except  on  Account  of  Worn  Flanges,  Slid   Flat  and 

From   Tenders  '   *.  . 


ticular  wheel  placed  in  service  towards  the  end  of  the  year,  but 
the  error  becomes  unimportant  after  a  year  or  so  and  the  labor 
of  compiling  the  record  is  greatly  reduced. 

The  Statement  obtained  by  this  system  is  shown  in  Fig.  1, 
which  gives  the  results  for  600  lb.  wheels  cast  by  the  Canadian 
Pacific  in  1902,  the  first  year  for  which  this  statement  was  pre- 
pared.    Similar  statements  have  been   made  up   for  the  same 


worn  flange,  and  slid  flat  and  another  shows  the  percentage  of 
broken  wheels  and  broken  and  chipped  flanges  for  the  same 
series.  It  is  evident  that  similar  statements  may  easily  be  pre- 
pared for  any  cause  of  removal  it  is  desired  to  investigate,  but 
these  are  the  ones  that  have  been  considered  important.  The 
elimination  of  wheels  slid  flat,  worn  flanges  and  removed  from 
tenders,   leaves  a  balance,  that  while  not   corresponding  to  the 
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classification  of  manufacturers  and  operating  defects,  is  broadly 
affected  by  the  quality  of  wheels  turned  out,  so  that  the  state- 
ment. Fig.  2,  is  a  record  of  the  foundry  output  in  this  respect. 

This  statement  shows  several  interesting  features.  There  is 
evidently  a  decided  variation  in  the  percentage  of  the  wheels 
removed  of  different  years'  make,  and  it  is  only  reasonable  to 
suppose  that  where  a  larger  percentage  is  removed  in  a  given 
time,  say  six  or  seven  years,  the  life  of  the  wheel  is  less.  If 
this  be  granted,  some  years'  makes  are  evidenth-  considerably 
superior  to  others,  for  instance  those  made  in  1904  were  far  bet- 
ter than  the  average  while  those  made  since  1508  have  been  uni- 
formly good. 

If  all  wheels  made  were  accounted  for,  there  would  of  course 
be  no  assumption  involved,  but  by  an  inspection  of  Fig.  1  it 
will  be  seen  that  of  the  wheels  made  in  1902,  only  51  per  cent 
have  been  accounted  for  in  1912.  It  is  improbable  that  49  per 
cent  are  still  in  service  and  the  difference  is  therefore  to  be 
accounted  for  by  wheels  placed  under  foreign  cars  or  removed 
on  foreign  roads  and  not  reported.  This  discrepancy  might  be 
reduced  if  the  number  of  wheels  of  any  make  placed  under  for- 
eign cars  were  deducted  from  the  number  made  before  calcu- 
lating the  percentage,  but  it  would  introduce  a  complication  of 
doubtful  advantage.  The  chief  effect  of  this  factor  is  in  com- 
paring wheels  received  under  new  cars  with  those  made  or  pur- 
chased for  renewals.  The  former  will  evidently  not  be  placed 
under  foreign  equipment  to  the  same  extent,  but  as  this  number 
has  been  under  10  per  cent  of  the  total  number  placed  in  service 
each  year  its  effect  can  be  allowed  for. 

The  reliability  of  the  statement  as  a  whole  is  confirmed  by 
the   fact   that     since   1908  it    shows   a    decreased   percentage   of 
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Fig.    3 — Failures   Caused    by    Manufacturer's    Defects   on    Wheels   for 

60,000   lb.   Capacity   Cars 

wheels  removed  and  that  the  average  hfe  of  the  wheels  removed 
has  since  that  time  increased  as  follows : 

Mamif.-ictiirers'  Operating 

Year                         Defects  Defects  Total 

1908 S  years     2  months  4  years  5  months  4  years     S  months 

1909 5  years     2  months  4  years  7  months  4  years     9  months 

1910 5  years     7  months  4  years  9  months  5  years     0  months 

1911 5  years     4  months  4  years  9  months  4  years   11   months 

191 J 5  years    9  months  5  years  0  months  S  years     4  months 

1913 5  years   11   months  5  years  5  months  S  years     7  months 

An  important  point  in  this  statement  is  the  general  agreement 
of  the  results  shown  throughout  the  life  of  any  series  of  wheels 
with  those  shown  in  the  first  year  or  two.     It  appears  almost 
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certain  that  if  the  wheels  an  of  good  quality  and  carefully  in- 
spected there  will  be  less  poor  wheels  to  fail  in  the  first  year  or 
so,  and  this  result  will  persist  throughout  their  life.  This  result 
is  certainly  true  in  the  case  o|  1904  and  1908  wheels,  and  if  it  is 
confirmed  by  further  experienqe,  this  form  of  statement  furnishes 
a  simple  method  of  determining  within  a  comparatively  short 
time  the  service  that  may  be  eccpected  from  any  group  of  wheels 
without  the  necessitv  for  complicated  records. 


The  others  are  also  intere 


and  with  worn  flanges  are  net  chargeable  against  the  foundry, 


but  they  may  be  largely  affec 
and  mating,  cars  down  on  sid< 


ing  statements.     Wheels   slid  flat 


ed  by  the  shops.     Careless  taping 
bearings  and  sundry  other  causes 


e  7 

nans. 
Fig.  A — Failures  Caused    by   Maniifacturer's   Defects  on   Wheels  for 
80,000   lb.   Capacity  Cars 

for  worn  flanges  are  all  avoidalle  and  results  may  be  followed 
by  means  of  this  report.  Slid  fli  t  wheels  are  also  caused  by  im- 
proper maintenance  and  operation,  and  may  be  largely  reduced 
by  care. 

The  statement  shows  that  the  -e  is  comparatively  little  differ- 
ence between  the  wheels  remo\ed  of  the  various  years'  make 
for  being  slid  fiat.  There  is,  ho\'Cvcr,  a  most  decided  difference 
in  the  number  removed  for  worn  flange,  the  wheels  made  in  1906 
being  considerably  better  than  those  of  previous  years,  while 
there  is  a  still  greater  reduction  n  1908.  The  percentage  of  1908 
wheels  removed  in  \'\\c  years  fwDm  this  cause  is  only  about  40 
per  cent  of  the  number  removep  in  an  e<|ual  time  of  tlie  1909 
wheels  and  less  than  20  per  cert  of  the  corresponding  number 
for  the  wheels  made  in  1903,  190  and  1905.  In  1908  the  method 
of  taping  was  carefully  gone  int(  \  and  the  work  carried  on  with 
greater  care  so  it  would  appear  that  the  proper  carrying  out  of 
this  work  is  most  important  to  a\v)id  injury  to  wheels  from  worn 
flanges.  To  the  end  of  the  fourtA  year  the  1909  wheels  are  even 
better,  so  that  the  1908  results  \|ere  not  simply  accidental,  but 
the  consequence  of  greater  care    ind  better  methods. 


Before  leaving  this  description 


ing  to  note  that  they  may  be  ejsily  plotted.     Figs.  3.  4  and  5 


show  the  percentage  of  wheels 


if  600  11).,  650  lb.  and  700  lb. 


of  these  records  it  is  interest- 
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weight  respectively  removed  for  causes  other  than  worn  flange, 
slid  flat,  and  removed  from  tenders.  These  diagrams  illustrate 
the  statement  that  a  group  of  wheels  that  show  up  well  in  the 
first  two  years  will  show  correspondingly  good  results  through- 
out later  years.  They  are  also  interesting  as  showing  the  great 
difference  between  various  groups  of  wheels  and  the  improve- 
ment that  took  place  in  1908  and  subsequent  years. 

Reference  has  been  made  throughout  this  paper  to  the  re- 
vision f>f  the  Canadian  Pacific  foundry  methods  in  1908  and  to 
the  results  obtained  since  that  date,  which  evidently  show  a 
considerable  improvement.  Prior  to  that  date  the  mixture  had 
been  handled  by  brands  and  numbers,  and  as  the  records  show 
in  some  years  very  good  wheels  were  made  and  in  others  the 
results   were  not  so  good. 

In  the  years  1506  and  1907,  considerable  trouble  arose,  a  large 
number  of  failures  occurring  in  service  caused,  as  was  subse- 
quently discovered,  chiefly  b}-  iron  of  widely  varying  silicon 
content,  but  of  the  same  brand,  being  used  indiscriminately. 
The  system  of  inspection  was  not  sufficiently  thorough  to  reject 
all  wheels  of  improper  quality,  and  while  the  records  in  use  at 
that  time   did   ncjt  indicate  anything  unusual,   sufficient   trouble 

20 


■ - 

:■— ^~ 

/ 

7.624- 

1907    . 

/ 

/ 

/ 

/ 

4.33S- 

1906 

/ 

/ 

/ 

/ 

r 

/ 

/ 

/ 

/ 

^ 

/ 

y 

/ 

/ 

r 

• 

/ 

/ 

y 

B.44Z- 

1908 

/  , 

/.^ 

y 

J 

'  / 

y\ 

11.018- 

■/909 

/  // 

\/7    " 

/s.sze^tdio 

f^-— 

^2,I3\^-I9II 

. 

/r 


m 


I 


^ 


e        7 

Years. 


8 


10 


II 


Fig.   5 — Failures   Caused    by    Manufacturer's    Defects   on   Wheels  for 
100,000  lb.  Capacity  Cars 

developed  in  service  to  draw  attention  to  the  irregularity  in  the 
wheels. 

Ira  B.  Lesh  was  engaged  to  organize  the  manufacture  on  a 
basis  in  which  the  mixtures  would  be  accurately  determined  by 
chemical  analysis  and  the  inspection  effective  to  reject  any  of 
the  product  that  was  not  of  the  proper  quality.  A  proper  mix- 
ture, is  of  course  only  one  of  the  factors  entering  into  the  manu- 
facture of  a  satisfactory  wheel  and  considerable  attention  was 
paid  to  other  points  as  well,  with  the  results  that  obvious  defects 
disappeared  while  the  records  show  that  a  permanent  improve- 
ment was  obtained. 

It  is  not  the  intention  to  make  this  paper  one  on  the  manu- 
facture of  chilled  cast  iron  wheels,  but  in  view  of  the  enormous 
importance  of  the  subject,  it  is  interesting  to  describe  the  lines 
on  which  the  Canadian  Pacific  practice  has  been  developed  and 
discuss  the  opportunities  for  improvement. 

The  writer  considers  one  of  the  most  important  factors  in  ob- 
taining good  wheels  is  that  of  inspection.  Absolutely  uniform 
and  perfect  foundry  practice  is  of  course  the  great  thing  to  ob- 
tain and  the  most  difficult,  but  that  is  a  portion  of  the  subject 


which  would  be  better  described  by  some  competent  wheel  manu- 
facturer. Inspection  should  detect  those  wheels  which  for  any 
reason  depart  from  the  accepted  quality,  and  for  this  purpose 
the  wheels  to  be  tested  should  be  selected  with  care  and  sufficient 
wheels  broken  from  any  days  run  to  insure  the  rejection  of  any 
that  are  either  too  hard  or  too  soft. 

This  may  be  accomplished  by  comparing  the  tapes  and  chill 
tests  and  rejecting  all  soft  and  hard  wheels  until  it  can  be  deter- 
mined within  reasonable  limits  that  the  wheels  accepted  are 
good.'  '■        :■■';■,  ' :'['     ■';'■'- ':-■-:  '-_■■  ■ 

Inspection  should,  of  course,  detect  all  ordinary  defects,  but  it 
can  be  carried  on  to  properly  protect  the  heat,  and  this  is  most 
important.  One  thing  should  be  remembered,  that  out  of  the 
ordinary  lot  of  wheels,  60  per  cent  will  run  through  their  life 
and  be  removed  without  any  defect  that  reduces  the  life  of  the 
wheel  so  that  it  looks  very  much  as  though  the  question  of  get- 
ting the  other  40  per  cent  out  of  the  way  by  better  practice. or 
improved  inspection  were  the  important  ones. 

The  question  of  mixtures  is  a  very  vexed  one.  Prior  to 
1508  charcoal  iron  was  extensively  used  on  Canadian  Pacific 
and  the  trouble  that  occurred  was  caused  by  its  improper  use 
and  not  on  account  of  its  quality.  Since  that  time  its  use  was 
abandoned  for  about  two  years  and  it  has  subsequently  em-. 
ployed  to  the  extent  of  10  or  15  per  cent  of  the  mixture.  In 
spite  of  the  great  reputation  of  charcoal  iron,  it  is  a  question 
to  what  extent  it  can  be  better  than  coke  iron  after  being 
melted  in  a  cupola  heated  by  coke.  This  statement  is  not  in- 
jtended  to  refer  to  the  use  of  iron  with  a  low  sulphur  content 
to  prevent  the  constant  increment  in  sulphur  which  occurs  from 
remelting  with  coke,  but  refers  to  the  value  of  charcoal  iron 
as  against  coke  irons.  Good  results  have  certainly  been  obtained 
from  the  latter  if  properly  handled,  but  on  the  other  hand  if 
any  advantage  in  strength  can  be  shown  for  charcoal  iron  the 
additional  cost  is  not  worth  considering.  The  great  question 
at  the  present  time  is  that  of  improving  the  quality  of  the  chilled 
w  heel.  It  has  only  one  serious  point  of  weakness,  the  danger 
of  broken  flanges.  The  records  show  that  the  number  of  broken 
flanges  has  been  greatly  reduced  since  1908.  If  this  is  correct, 
the  causes  are  the  reinforced  flange,  careful  manufacture,  good 
inspection  and  a  rather  hard  wheel.    '  '   ''" 

The  reinforced  flange  was  introduced  in  1906-7  when  the  600- 
Ib.  wheel  was  changed  to  645  lb.,  and  it  would  appear  that  this 
change  made  a  great  improvement. 

The  Canadian  Pacific  practice  has.  during  the  past  few  years, 
run  to  a  hard  wheel,  the  rule  being  to  use  the  M.  C.  B.  limits 
for  depth  of  chill,  applying  them  to  the  pure  white  iron  only. 
This  was  introduced  on  account  of  an  investigation  made  on  a 
number  of  wheels  causing  derailments  on  account  of  broken 
flanges,  which  showed  that  the  majority  were  soft  wheels,  hav- 
ing K  in.  or  less  depth  of  chill.  It  would  certainly  appear  that 
a  light  chill  is  a  cause  of  weakness  not  only  in  the  tread  under 
heavy  loads,  but  in  the  flanges.  This  may  be  explained  bv  the 
structure  being  that  of  a  hard  rigid  surface  joined  to  a  softer 
and  less  rigid  back.  Grey  iron,  while  often  considered  as  a 
rigid  material,  has  only  about  50  per  cent  to  60  per  cent  of  the 
rigidity  of  the  white  iron,  which  probably  correspon<ls  closely  to 
that  of  hardened  steel.  \\  hen  this  compound  structure  is  sub- 
jected to  any  force,  placing  a  tensile  strain  on  the  surface,  this 
.«;train  is  largely  localized  on  the  layer  of  white  iron,  the  grey 
iron  l)eneath  it  taking  less  than  its  share  on  account  of  its 
greater  elasticity.  It  is  therefore  necessary  to  maintain  a  suf- 
ficient depth  of  white  iron  to  resist  a  force  of  this  nature,  which 
is  that  brought  on  the  flange  by  the  rail,  and  it  is  evident  that 
the  white  iron  is  greatly  assisted  when  lacked  up  by  a  large 
amount  of  grey  iron,  which  is  the  case  when  the  flange  is  re- 
inforced as  in  the  later  designs  of  wheels.  This  is  probably 
the  correct  explanation  of  the  greater  amount  of  flange  break- 
age w.th  soft  wheels,  and  it  is  apparently  confirmed  bv  the  re- 
sults that  have  been  obtained. 

There  is  good  ground  for  expecting  that  the  use  of  the 


re- 
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in  forced  flange  and  better  knowledge  of  the  causes  governing 
the  strength  of  white  iron  may  lead  to  considerably  better  re- 
sults being  obtained  from  the  chilled  wheel  in  the  future. 

On  light  equipment  with  less  severe  brake  service  than  is  usual 
today,  the  chilled  wheel  has  given  excellent  results  and  is  even 
now  most  economical  and  satisfactory  in  most  respects.  Flanges 
practically  never  break  through  the  line  in  which  they  arc  re- 
stricted in  strength,  and  until  they  do  so,  there  is  every  reason 
to  hope  that  the  cast  wheel  may  be  able  to  hold  its  own,  and  in 
time  to  render  the  good  service  it  has  in  the  past. 


REINFORCING   WOODEN    BOX  CARS 
THE  CANADIAN  PACIFIC 


ON 


While  a  great  deal  of  attention  must,  of  necessity,  be  given  by 
the  railways  to  providing  high  capacity  in  new  freight  equip- 
ment in  order  to  meet  severe  modern  conditions,  there  are  thou- 
sands of  wooden  cars  which,  with  a  comparatively  small  ex- 
penditure, can  be  so  strengthened  as  to  make  them  quite  ser- 
viceable, even  in  heavy  traffic,  for  many  years  to  come.  A 
great  deal  has  been  accomplished  along  these  lines,  some  roads 


Beside   Strengthening   the    End    of  the   Car  the    New    Lining    Forms 

Grain  Tight  Joints 

even  going  so  far  as  to  apply  an  entire  steel  underfranie  to  cars 
whicli  prcviouslj-  were  equipped  with  a  wooden  underfranie. 

In  the  reinforcing  of  wooden  box  cars  on  tlic  Canadian  Pacific 
to  meet  the  heavier  traffic  requirements,  methods  have  been 
adopted  which,  while  providing  ample  strength,  require  a  mini- 
mum of  material  and  expense.  In  strengthening  the  ends  of  the 
cars,  even  if  the  lining  is  damaged  no  attention  is  given  to  it. 
The  old  lining  is  left  in  place,  and  the  time  which  would  be 
used  in  ripping  it  out  is  saved.  The  end  is  relined  with  IJ/2  in. 
or  154  in-  decking,  placed  directly  over  the  old  lining,  the  length 
stenciled  on  the  car  being  corrected  accordingly.  This  new  lin- 
ing not  only  greatly  reinforces  the  end  of  the  car,  but  also  is  easily 
made  grain  tight  at  all  the  joints,  making  it  unnecessary  to  de- 
pend on  the  outside  sheathing  to  hold  grain.  On  the  outside  of 
the  car,  two  3  in.  6.7  lb.  Z  bars  are  bolted  to  the  old  posts 
(cracked  posts  not  being  removed),  and  also  bolted  through  the 
end  sill,  the  end  lining  and  the  end  plate.  The  bolts  are  stag- 
gered so  that  one  bolt  passes  through  each  board  of  the  new 
end  lining.     The  new  end  lining  is  thus  made  to  assist  to  a  great 
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extent  in   supporting  the  end\sill  and  in  turn  the  ends  of  the 
center  sills. 

In  reinforcing  the  underframe  the  wooden  center  sills  are  re- 
moved, but  the  intermediate  ar  d  side  sills  are  left  in  place.  The 
two  wooden  center  sills  are  replaced  by  two  6  in.  22.7  lb.  Z 
bars  which  extend  the  entire  length  of  the  car.  The  Z  bar 
center  sills  are  attached  rigidL'  to  the  end  sill  and  also  riveted 
to  the  body  bolster.  It  has  bee|i  found  that  the  Z  bar  center  sills, 
reinforced  by  their  attachmentj  to  the  bolster  and  end  sill,  are 
sufficiently  rigid  to  transmit  al  draft  and  buffing  shocks  to  the- 
bolster,  and  the  latter  distributes  the  shocks  evenly  over  the 
entire  underframe  between  thej  bolsters.  Whatever  flexibility  is 
required  is  amply  provided  by  the  new  center  sills  between  the 
bolsters,  and  the  strengthening  of  the  end  is  ample  to  support 
the  end  sill  and  in  turn  the  ojbter  ends  of  the  center  sills  and 
their  draft  gear  connections. 

Cars   which   have   been   strengthened   in  this   way  are  giving 


every  satisfaction  in  service. 


^.  large  number  of  cars  are  hav- 


The   Ends  of  Wooden   Box  Cars   Are   Reinforced   with  Z-Bar  Posts. 
Bolted  Through  the  New  Inside  Lining 


ing  these  reinforcements  added 


Montreal,  and  the  new  steel  sil  s  arc  also  made  ready  at  that 
point,  complete  with  the  draft  gear,  and  are  shipped  to  outlying 
points  for  application  to  cars.  T(  date  8,900  cars  have  been  built 
new  with  these  steel  sills,  and  2,6(0  old  cars  have  been  reinforced. 
Very  few  of  these  steel  sills  1  ave  been  sent  to  the  shops  for 
repairs,  and  the  indications  ar :  that  the  amount  of  repairs 
necessary  would  be  as  great  eveti  with  the  use  of  the  later  and 
more  expensive  designs  of  steel  |inderframes. 


o  them  at  the  Angus  shops  in 


Gas  in  Railway  Carriages. — We  understand  that  measures 
are  in  progress  for  the  introduction  of  portable  gas  for  the 
lighting  of  railway  carriages.  One  carriage  has  been  already 
furnished  with  this  illuminating  principle. —  (Manchester  Adier- 
tiser.)^Frotii    the  American   Railroad   Journal,  April   5,    1834. 
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TOOL      ROOM      EQUIPMENT     AND      MAN-      A  large  metal  covered  counter,  protected  by  a  high  wire  grat- 


AGEMENT 


BY    PAUL    R.    DUFFEY 

The  tool  room  of  a  locomotive  repair  shop  is  one  of  the 
most  important,  but  oftentimes  one  of  the  poorest  equipped 
and  most  neglected  departments  in  the  whole  shop.  In 
many  instances  it  is  located  in  an  out  of  the  way  corner, 
causing  the  workmen  who  are  in  need  of  tools  to  waste  much 
time  in  going  back  and  forth. 

In  properly  planning  a  tool  room  it  is  necessary  to  con- 
sider the  distribution  and  care  of  small  tools,  the  repair  of  in- 


ing,  should  extend  around  the  entire  service  portion  of  the 
room,  and  suitable  openings  should  be  provided  in  the  grating  to 
facilitate  the  distribution  of  the  various  tools  to  the  work- 
men. 

In  most  cases  it  is  well  to  employ  an  experienced  grinder 
to  look  after  the  grinding  of  such  tools  as  twist  drills,  ream- 
ers, cutters,  etc.  Thus  it  is  obviously  necessary  to  have 
suitable  machines  installed  for  carrying  on  this  work.  Such 
an  arrangement  increases  the  efficiency  of  the  tool  room. 
The  stock  of  tools  kept  in  the  sub-tool  rooms  should  be 
under  the  general  supervision  of  the  tool  room  foreman  and 
under  the  direct  supervision  of  the  sub-tool  room  assistant. 


MACHINE    SHOP. 
Suggested  Arrangement  of  a  Tool  Room  for  a  Locomotive  Repair  Shop 


tricate  machine  parts,  special  tools,  jigs,  air  motors,  pneumatic 
hammers,  manufacture  of  new  dies,  etc.  Care  should  be  ex- 
ercised in  regard  to  the  location,  in  order  that  all  the  shops 
may  be  conveniently  served.  Large  repair  shops  have  as  a 
rule  a  main  tool  room  and  one  or  more  sub-tool  rooms,  which 
relieve  the  main  room.  The  sub-tool  rooms  may  be  located, 
for  instance,  one  centrally  in  the  machine  shop,  which  serves 
the  machine  and  erecting  shop,  and  if  there  is  a  large  boiler 
shop  there  should  be  a  suitable  room  provided  to  serve  it 
individually.  The  equipment  of  small  and  special  tools  should 
be  governed  in  each  sub-room  by  the  average  monthly  engine 
output.  The  arranging  of  the  room  and  tool  racks  should 
receive  particular  attention  with  respect  to  accessibility.  All 
shelves,  pigeon  holes  and  bins  should  be  plainly  stenciled, 
and  a  sufficient  number  provided  to  accommodate  all  the  tools. 


who  should  not  only  be  a  good  practical  man  but  one  who 
will  take  a  keen  interest  in  his  work  and  strive  to  work  for 
the  company's  interest  at  all  times. 

Having  discussed  one  function  of  the  tool  room  we  turn 
to  the  repairing  of  machinery  parts,  manufacturing  of  new 
parts,  jigs,  dies,  taps,  reamers,  etc.  This  work  is  as  a  rule 
of  such  quantity  and  quality  as  to  require  a  specially  equipped 
shop  or  room;  the  ideal  place  for  such  a  room  is  away  from 
the  noise  of  the  erecting  shop.  It  could  be  built  adjoining 
the  machine  shop,  and  centrally  located  with  reference  to 
other  shops.  This  avoids  the  necessity  of  workmen  other 
than  those  employed  in  the  tool  room  entering  in  search  of 
tools  and  the  consequent  misplacing  of  unfinished  work.  As 
tool  making,  die  sinking,  etc.,  is  work  of  a  high  quality,  care 
should  be  used  in  constructing  a   roomy  shop,   well   lighted 
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infUrofd  Mauye  and  Iicttcr  know k-dyf  of  tlic  causes  .uovcniing 
tlio  ^trni;4tli  of  white  iron  may  k-ail  in  cnsiik-ralily  Ix-ttcr  re- 
>ults  hcinu  tilnaini<l  frtun  the  chilkd  wheel  in  the  future. 

On  liglit  eiiuipmcnt  with  k-ss  severe  lirake  service  than  is  usual 
today,  the  chilled  wheel  lias  .ufiven  excellent  re>.ult>  ami  is  even 
now  most  economical  an«I  satisfactory  in  most  resjtects.  I'lanties 
practically  never  hreak  thronirh  the  line  in  which  they 'are  re- 
stricted in  strenj^th.  and  imiil  they  do  s..,  there  is  e\ery  reason 
to  hope  that  the  cast  wheel  may  he  alilc  to  hokl  its  own,  and  in 
time  to  ren<kr  the  yoiid  service  it  lia>  in  the  past. 

REINFORCING    WOODExN    BOX   CARS   ON 
THE  CANADIAN  PACIFIC 

While  a  prcat  deal  ul  attentit>n  nlu,^t.  of  necessity,  he  gi veil  by 
the  railways  to  providing  high  capacity  in  new  freight  equip- 
ment in  order  to  me^t  Severe  trnxk-m  con<litioiis.  there  are  thou- 
sands of  wooden  CarsWhich,  with  a  C(jinparatively  small  cn- 
pcnditurt%  can  he  so  strengtliened  as  to  make  them  (piite  ser 
viceahle.  even  in  heavy'  trat'tic.  for  many  >ears  to  come.  A 
great  deal  has  heen  accompli.shed  along  these  lines,  .some  roads 


enc 
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sill   and   in  turn  the  ends  of  the 


two  wooden  center  sills  are 
hars  which  extend  the  entii 
center  sill<  are  att.iched  rigi( 
to  tile  lK)dy  holster.  It  has  be 
reinforced  hv  their  attachmei 


entire  underframe  hetween  th 
required  is  amply  provided  h 
holsters,  and  the  strengthenii 
the  end  sill  and  in  turn  the 


extent    in    supporting   the 
center  sills. 

In  reinforcing  the  underfra  ne  the  wooden  center  sills  are  i^e- 
nio\ed.  but  the  intermediate  a  id  side  sills  are  left  in  place.     The 

replaced   by   two  6  in.   22.7  lb.   Z 
length   of  the  car.    The  Z  bar 
y  to  the  end  sill  and  also  riveted 
n  found  that  the  Z  bar  center  sills, 
to  the  bolster  and  end  sill,  are 
uliiciently  rigid  to  transmit  111  draft  and  buffing  shocks  to  the 
bolster,    and    the    latter   distri  utes    the    slacks    evenly   over    the 

bolsters.     Whatever  flexibility  is 

the  new  center  sills  between  the 

of  the  end  is  ample  to  support 

uter  ends  of  the  center  sills  and 


their  draft  gear  connections. 

Cars    which    have   been    strc  igthened    in    this    waj-   are   giving 
every  satisfaction  in  service.    |\  large  number  of  cars  are  havr 


Beside    Stt  engthening    the    End    of   the    Cnr   the    New    Lining    Forms 

Grnin    Tight    Joints 

even  .yoiug  so  far  a>  to  .apply  an  entire  stiei  underframe  to  car- 
whicli  previously  Were  equijiped  with  a  woi.din  undertraine. 

Ill  the  reinforcing  of  wooden  box  cars  on  the  Canadian  Pacific 
to  pict't.  tl>C'. -.bei'vier  traltic  ri(|uirinuin-.  lurtiioils  luive  been..-. 
a«Iopted  which,  while  providing  ample  strength,  require  a  mini- 
mum of  materi.il  :in<l  expense.  In  stritigthening  the  einls  of  the 
car>,  even  if  the  lining  i>  damaged  no  atientii'U  is  given  to  it. 
TJie  old  lining  is  left;  in  ivlaco.  and  the  time  which  would  l>e 
used  in  ripping  it  out  is  .s;ivcd.  The  en<l  is  relined  with  IJ/^.  in..: 
or  l-'4  m.  tk-cking.  jtlaced  directly  over  the  obi  linitig.  the  leniith 
stenriled  on  the  car  being  corrected  accordingly.  This  new  lin- 
iiigf.m«t.only  gr<."atly  reinforces  the  end  of  tlu  car.  but  also  is  easily 
made  grain  tight  at  all  the  joints,  making  it  tm necessary  to  <\e- 
pen«l  on  the  outside  sheathing  to  hold  grain.  On  the  outside  of 
the  car.  two  3  in.  6.7  H>.  Z  bars  are  bolted  to  the  oI<l  iiosts 
<cracked'posts  not  being  removed),  and  al.so  Indted  throuijh  the 
en»l  sill  the  end  lining  and  tbe  cud  idate.  The  boh-  are  "Stag- 
gered so  that  f>uc'  bolt  p.-isses  through  each  board  (>\  the  new 
end  Ktmig.;  The  new   end  lininc;  !•-  thu-  made  to  n^'ii-it  to  a  great 


The    Ends   of   Wooden    Box   Cnrs    Are    Reinforced    with   Z-Bar   Posts- 
Bolted 


Through   the  ISIew    Inside   Lining 


mg  these   rnnioi cements  adde<i  I 


tlieiii  at  tile  AiiiiUs  sh«Sp!r  in 
Moiureal.  and  the  new   .^teel   sill;  are  aKo  made  ready  at  that 

11.  and  ;ire  shii>ped  to  outlying 
date  S/;(X)  cars  have  been  built 


point,  complete  wilii  tlir  draft  .1:1 
points  for  application  i<i  cars,  li 
new  with  these  steel  >ills.  .and  2.(i)  \  old  cars  have  bien  reinforced. 

ve  been  sent  to  the  shops  for 

that    the    amount    of    rejiairs 

with  ihe-.nsc  <jf  the  later  and 

ndi  rframes.  ,^,. 


\'erj-   few  of  tlu<e   steel    silK   1 
repairs,    ami    the    indications    ar 
necessary  would  ].<.■  as  tjreat   i\ei 
more  expensive  de-ii^tiv  ..f  vtii 


G.\s   IN'    R\ii 
are   in   progress 
lighting 


Rxiiww    (  AKki  \r.i.-   -Iw  c    understand    that    measi 
■ogress    for    the    iiitrodActioii    of   portable    i^as    for 
»f   railw.iv   carrias-e-       '  ine   cirriace   has   been   aire 


sures 

th^-:;;;,V:^ 
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TOOL     ROOXI     EQUIPMENT    AND     MAN- 
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The  tool  room  of  a  loconibtivc  repair  shop  is  one  6f  the 
mot  important,  but  oftentimes  one  of  the  poorest  equipped 
and  most  neglected  departments  in  the  whole  shop.  ;  In 
many  instances  it  is  located  in  an  out  of  the  way  corner, 
causing  the  workmen  who  are  in  need  of  tools  to  waste  much 
time  in  going  hack  and  forth. 

In  properly  planning  a  tool  room  it  is  necessary  to  con- 
sider the  distribution  and  care  of  sniaH  tools,  the  repair  of  in- 


A  large  metal  covered  counter,  protected  b\'  a  higli  wire  grat- 
ing, should  extend  around  the  entire  service  portion  of  the 
room,  and  suitable  openings  should  be  provided  in  the  grating  to 
facilitate   the    distribution    of  the /Various   tools   to  the   work- 

Tn  most  cases  It  IS  vveH  to  emt>loy  an'  expericiiced  grinder 
to  look  after  the  grinding"  of  such  tools  as  twist  drills;  ream- 
•«rsi.  cutters,  etc.  I  Thti«.  ft  is  obviou>ly  necessary  to  have 
suitable  machines  installed  for  carrying  on  this  work.  Such 
an  arrangement  increases  the  efficiency  of  the  tool  room. 
The  stock  of  tools  kept  in  the  sub-tool  rooms  should  be 
under  the  gerieral  supervision  of  the  tool  room  foreman  and 
under  the  direct  supervision  of  the  sub'tool  room  assistant. 
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,;   .  ,.       MACHINE    SHOP. 
^Suggested  Arrangement  of  k  Tool  Rborti  for  a  Locomotive   Repair  Shop 


tricate  machine  parts,  si>ecial  tools,  jigs,  air  motors,  pneumatic 
hammers,  manufacture  of  new  dies,  etc.  Care  should  be  ex- 
ercised in  ngard  to  the  location,  in  order  that  all  the  shops 
may  be  conveniently  served.  Large  repair  shops  have  as  a 
rule  a  main  tool  room  and  one  or  more  sub-tool  rooms,  which 
relieve  tlic  main  room.  The  sub-tool  rooms  may  be  located, 
for  instance,  one  centrally  in  the  machine  shop,  which  serves 
the  machine  and  erecting  shop,  and  if  there  is  a  large  boiler 
shop  there  should  be  a  suitable  room  provided  to  serve  h 
individually.  The  equipment  of  small  and  special  tools  should 
be  governed  in  each  <ub-room  by  the  average  monthly  engine 
outpnt.  'The  arrangitig  of  the  room  and  tool  racks  should 
receive  particiilar  attention  with  respect  tO  accessibility.  All 
shelves,  pi.yeou  holes  and  bins  should  be  plainly  stenciled,  ■ 
and  a  -ntiicient  nimiber  provided  to  acconnnodate  all  the  tpols;  C^ 


who  should  not  ^nty  be  a  good' practical  man  but  one  who 
will  take  a  keen  interest  in  his  work  and  strive  to  work  for 
the  company's  interest  at  all  times,.  ..  .  ,  ; 

1  laying  discussed  txnc  function  of  Uiertool  roort  we  turn 
to  the.  repairing  of  niaehinery  parts,  manufacturing  of  new 
parts,  jigs,  dies,  taps,  reamer^,  etc.;;  l%if^^^^  is  as  a  rule 

of  such  quantity  and  quality  as  to  require  a  si)ecially  equipped 
shop  or  room;  the  ideal  place  for  such  a  room  is  away  from 
the  rioise  of  the  erecting  shop.  It  could  be  built  adjoining 
the  machine  shop,  and  centrally  located  with  reference  to 
other  shops.  This  avoids  the  necessity  of  workmen  other 
than  those  employed  in  the  tool  room  entering  in  search  of 
tools  and  tire  consequent  misplacing  of  unfinished  work.  As 
toolniaking,  die  sinking,  etc,,  is  work  of  a  high  quality,  care 
should  be  used  in-  constructing  a  roomy  5l«bp,  well  lighted 
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and  aired,  as  well  as  having  it  suitably  equipped  with  modern 
machine  tools. 

The  machine  arrangement  in  the  tool  room  of  a  large  repair 
«hop  should  be  studied  to  meet  the  most  efficient  methods 
of  handling  the  work.  As  a  suggestion  of  the  desired  equip- 
ment, the  following  tools  may  be  mentioned.  The  illustra- 
tion shows  the  floor  arrangement  of  the  tools: 

1  12  in.  power  saw. 

1  power  filing  machine. 

1  tool  grinder,  2  wheels,  12  in.  and  16  in.  diameter. 

1  universal  cutter  grinder. 

1  universal  tool  room  grinder. 

1  24  in.  engine  lathe,  7  ft.  bed. 

1  20  in.  engine  lathe,  10  ft.  bed. 

2  14  in.  or  16  in.  tool  room  lathes  with  all  special  attachments. 
1  gear  shaper  equipped  to  cut  bevel  and  spiral  gears. 

1    universal  horizontal  milling  machine. 
1   vertical    miller   with  slotting  attachment. 
1   36  in.  radial  drill. 
1    20   in.    power   drill. 
1    hand  fed  sensitive  drill. 
1   24  in.  crank  shaper. 
1    16  in.  crank  shaper. 
1   pneumatic   jjress. 

1    iiortable  center   grinder    (electric  drive). 
1   portable  electric  crane   (self  propelled),  3  tons  capacity. 
Electric  hardening  and  tempering  furnaces. 

The  tool  room  should  also  be  provided  with  a  complete  set 
of  standard  snap,  plug  and  ring  gages,  micrometers,  straight 
edges  and  i>ther  tools  which  few  individual  tool  makers 
carry. 

Managing  a  tool  room  is  a  task  which  requires  an  efficient 
foreman.  The  tool  room  foreman  should  be  given  entire 
charge  of  all  the  sub-tool  rooms  as  well  as  the  main  room, 
and  all  material  requisitions  should  bear  his  signature  before 
the  material  is  ordered.  In  too  many  instances  this  matter 
is  slighted  and  tools  of  low  grade  furnished  because  the  per- 
sons who  ordered  the  tools  were  unfamiliar  with  the  re- 
quirements. The  foreman  should  be  a  good  practical  man, 
who  can  read  drawings,  design  and  sketch  machine  parts  and 
has  a  thorough  knowledge  of  the  work  for  which  the  tools 
will  be  used.  In  order  that  he  may  efficiently  operate  his  de- 
partment a  suitable  office,  containing  desk,  blue  print  and 
record  case,  and  drawing  table,  should  be  provided  for  his  use. 


PROTECTION     OF     GRINDING     WHEELS 


The  Norton  Company  of  Worcester,  Mass.,  through  its  re- 
search laboratories  recently  conducted  a  series  of  tests  on  the 
relative  protection  offered  to  the  operator  of  a  grinding  wheel 
by  an  inijjrovcd  type  of  protection  hood  and  of  beveled  flanges. 

The  testing  equijinient  consists  of  a  modern  grinding  wheel 
stand,  the  wheel  being  driven  by  a  belt  from  a  gasolene  engine. 
For  the  protection  of  the  investigatf)r,  a  wooden  framework  of 
heavy  timbers  was  built  over  the  side  of  the  stand  on  which  the 
wheels  were  to  be  tested.  In  all  tests  the  wheels  were  operated 
at  6,000  iJeripliernl  feet  per  minute  and  the  speed  was  very  care- 
fidly  regulat<  d. 

In  the  hood  tests  the  wheels  used  were  16  in.  l>y  2  in.  by  1^ 
in.,  ahtndum.  vitrified  and  of  various  grains  and  grades.  These 
wheels  had  parallel  sides.  The  hood  was  of  modern  type  and  the 
wheels  were  mounted  between  relieved  cast  iron  flanges  8  in. 
in  diameter.  One  layer  of  blotting  paper  of  standard  thickness 
was  used  between  the  wheel  and  each  flange.  The  nut  on  the 
spindle  wa'=  nr>t  tightened  excessively,  but  drawn  up  enough  to 
hold  the  wheel  firmly.  The  wheels  in  these  tests  were  liroken  by 
dropping  a  steel  wedge  between  the  rest  and  the  side  of  the  wheel 
in  such  a  manner  as  to  give  a  severe  blow.  The  oljject  was  to 
duplicate  as  nearly  as  possible  one  of  the  most  frequent  causes 
of  accident,  namely,  that  of  work  being  caught  between  the  rest 
and  the  wheel. 

In  the  flange  test  the  wheels  used  were  all  24  in.  by  ZVi  in.  by 
1?4  in.  alundum.  vitrified,  grain  14.  grade  O,  tapered  both  sides 
•34  in.  to  the  foot,  with  a  flat  at  the  center  of  4  in.  in  diameter. 
One  section  of  standard   blotting  paper  was   used   between   the 


flanges  tapering  34  in.  per  fo 
in.,  14  in..  16  in.,  18  in.,  and 


wheel  and  each  flange.     In    hese  tests  five  sets  of  relieved  steel 


)t  were  used,  the  diameters  being  12 
in.,  respectively. 

The  wheels  in  the  flange  tksts  were  broken  by  swinging  a  130 
lb.  cast  iron  weight  against  the  side  of  the  wheel.  This  method 
of  breakage  corresponds  to  a  common  cause  of  accident  when 
heavy  castings,  which  are  suspended  by  tackle  over  the  wheel, 
are  carelessly  allowed  to  stril  e  the  side  of  the  wheel  with  enough 
force  to  cause  breakage. 

In  none  of  the  tests  with  ihe  hoods  did  a  piece  of  the  wheel 
leave  the  hood  in  a  way  tha  could  have  caused  damage.  The 
tests  showed  conclusively  that  a  well  designed  protective  hood, 
made  of  the  right  material  ai  d  properly  adjusted,  affords  ample 
protection  for  straight  side  w  leels,  even  when  they  are  mounted 
between  standard,  straight  rel  ef  flanges  having  a  diameter  equal 
to  one-half  the  diameter  of  the  wheels. 

It  was  not  the  intention  of  t  ie  tests  to  obtain  data  from  which 
standard  specifications  for  ho  ids  and  flanges  could  be  drawn; 
nevertheless,  the  tests,  as  a  wb  )le,  brought  out  a  number  of  points 
that  could  be  so  used.  The  1  pecifications  for  hoods  for  rough 
grinding  should  not  only  req  lire  a  certain  strength,  as  deter- 
mined l)y  the  design  and  mate'ial  used,  but  they  should  also  re- 
quire that  the  top  end  of  the  lood  have  some  sliding-tongue  de- 
vice which  can  be  adjusted  as  he  grinding  wheel  wears,  and  thus 
offer  at  all  times  the  ma.ximuni  protection  possible.  They  should 
also  contain  a  definite  staten  ent  as  to  the  ma.ximum  exposed 
grinding  surface  allowable  foi  the  cotnmon  variety  of  grinding. 
They  should  further  state  the  tninimum  size  wheel  allowed  in  a 
hood  of  given  dimensions.        I 

The  conclusions  on  the  testa  show  that  protection  hoods  offer 
greater  safety  than  do  safety  fmnges.  The  jirotection  offered  by 
any  given  taper  with  a  safety  flj  nge  decreases  with  the  decreased 
diameter  of  the  wheel.  To  pre  vide  equal  safety  on  all  sizes  of 
wheels  would  require,  therefore 
A  hood  with  an  adjustable  top 


wide  range  in  the  diameter  of  \  heels 


Second  to  safety,  the  cost  of 


a  graduated  difference  in  taper, 
furnishes  ecpial  i)rotection  for  a 


operating  a  given  grinding  ma- 


chine is  of  vital  interest.  In  this  respect  adjustable  hoods  have 
the  better  of  the  argument  fori  as  the  wheel  wears,  protection 
flanges  must  be  changed  frequdntly.  Such  change  involves  the 
removal  and  remounting  of  flarlges  and  wheels,  whereas,  in  the 
case  of  a  hood,  the  change  woulfl  merely  involve  a  set  screw  ad- 
justment. 
To  i)rovidc  adef|uate  protectioh  for  wheels  3  in.  and  thicker. 


the  thickness  (hence  the  weight) 
creased  beyond  that  of  any  fla: 
would  mean  added  momentum  tf 
turn,  would  require  greater  rigidi 
the  majority  of  present  day  grini 
Since  the  face  of  the  tapered  w 


of  flanges  would  have  to  be  in- 
ge  now  on  the  market.  This 
the  revolving  spindle  which,  in 
y  and  strength  than  is  found  in 
ing  machines, 
leel  becomes  wider  as  the  diam- 


eter  <lecreases,   serious   inconveni  ["nee   is   caused  in   all   grinding 


where  the  wheel  luust  work  in  a  s 
mit  grinding  of  right  angle  shouU 
in  almost  every  country  require  t 
ing.    This  requires  the  use  of  a  h 


r>t.  Tapered  wheels  do  not  per- 
ers  as  do  straight  wheels.  Laws 
le  removal  of  dust  from  grind- 
d.  and  if  a  hood  must  be  used. 


it  might  just  as  well  be  strong  en*ugh  to  offer  protection  in  case 
of  an  accident.  .\  proper  hood  ofers  complete  protection.  Pro- 
tection flanges  do  no\.  offer  this  bomplete  protection,  but  in  in- 
stances where  a  hood  would  interlcre  with  the  proper  use  of  the 
wheel,  flanges  offer  the  next  bestlmethod. 


Briquettes  in-  Europe. — While/ in  France,  with  brittle  coal, 
there  are  12,000.000  tons  of  briquettes  made  yearly,  and  in  Ger- 
many, with  soft  brown  coal,  thcr ;  are  16.000,000  tons  made,  in 
Great  Britain  but  2.000.000  tons  a-e  produced,  and  these  mainly 
in  South  Wales,  where  the  dry  c(  al  briquettes  more  easily  than 
»^he  greasy  English  coal  which  nee(  s  a  strong  binder. — The  Engi- 
neer. 


Special  Tools  in  the  Machine  Shop 

Include  a  Three  Tool  Boring  Head,  a  Bolt  Chuck, 
and  a   Jig  for  Use     in    Boring    of    Side     Rods 


BY  WALTER  B.  LYONS 


THREE-TOOL  BORING  HEAD  ing  up  the  nut  on  the  end  the  tool  may  be  adjusted  to  the  exact 

A    soft    steel   three-tool   head    for   the   boring  bar   of  a   hori-       position,   and   then   held   rigidly   in   position   by   the   tool   clamp, 
zontal  boring  mill  is  shown  in  Figs.   1  and  2.     The  tool  slots 


This    wedge   also    prevents    the    tool    from    slipping   back   if   it 
chances  to  become  a  little  dull  in  passing  through  the  bore.     It 


also  permits  a  quick  adjustment  of  the  tool,  which  may  be  done 
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Sleeve 

Fig.  3 — A  Safe  Bolt  Chuck 


Driller. 


Fig.   1 — Three  Tool    Boring    Head 

are  made  Js  in.  different  in  depth,  i.  e.,  y%  in.,  ^  in.  and  ^  in. 
deep,  which  gives  each  preceding  tool  Jg  in.  lead  over  the  fol- 
lowing tool.  The  middle  slot  A'  is  slotted  on  both  sides  of  the 
head,  with  the  slot  for  the  tool  clamp  extending  entirely  through 


as  the  cut  is  starting.  The  body  of  this  head  is  made  in  sev- 
eral different  sizes,  but  the  tool  clamp,  wedge  and  key  are  all 
made  to  fit  in  any  of  the  heads. 

BOLT    CHUCK  ,  .  ,      . 

The  bolt  chuck  shown   in  Fig.  3  is  cbnstructetf  largely   with 
an   idea  of   safety;   that  is,   to  eliminate   as    far  as   possible  all 


3 


I 

I 

_1_ 


' — 75^^"! — i 


!  I 


I      M ' 


=-J-J 


U-^1— ^ 


i<--/F->i<-ii->i  'k--//-4-i^ 

Section  A-B.  Seciion  C-0. 


Fig.  2 — Sections  Through  Three  Tool   Boring    Head 


the  head.  This  is  done  so  that  the  tool  may  be  removed  and  danger  of  the  operator  being  caught  in  the  machinery.  The 
mserted  in  the  opposite  side  for  facing  off  the  back  end  of  the  body  of  the  chuck  is  made  to  fit  the  spindle  of  the  lathe,  while 
work.    The  block  back  of  the  tool  P  is  tapered  so  that  by  screw-      the  opposite  end  is  made  hexagonal  in  shape  and  y%  in.  larger 
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than  the  head  of  the  largest  bolt  to  be  turned.  The  head  of 
the  bolt  is  held  in  a  sleeve  that  fits  in  the  chuck.  These  sleeves 
are  made  to  accommodate  the  different  sizes  of  bolts  and  when 
the  bolts  are  made  on  bolt  machines  the  heads  will  be  uniform, 
so  there  will  be  no  trouble  in  fitting  them  in  the  sleeves.  The 
threaded  sleeve  is  used  when  it  is  desired  to  turn  a  bolt  with  a 
countersunk   head.     The   sleeves   are   made    %   in.   larger   than 
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sleeve  is  bored  with  a  taper  and  holds  two  split  sleeves  which 
are  bored  on  the  inside  to  fit  the  radius  of  the  stock  to  be 
turned  and  on  the  outside  to  fit  the  taper  of  the  threaded 
sleeve.  When  the  threadejd  sleeve  is  screwed  into  the  body  it 
forces  the  split  sleeves  fajrther  on  the  work,  and  the  farther 
the  sleeve  is  screwed  in,  the  firmer  will  the  work  be  gripped. 
The  split  sleeves  are  also  torovided  with  collars  which  fit  over 
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the  head  of  the  bolt,  and  the  hexagon  threaded  driver  Y^  in. 
smaller  than  the  hexagon  of  the  master  chuck  to  allow  the 
lathe  to  be  set  for  taper  bolts.  The  spring  shown  in  the  master 
chuck  is  used  to  keep  the  sleeves  from  shaking  out.  This  chuck 
does  away  with  all  need  of  a  face  plate  or  dogs,  and  being 
round  and  without  projections  makes  it  almost  impossible  for 
an  operator  to  be  caught  while  filing  the  bolt. 

LATHE  CHUCK  FOR  S.MALL  WORK 

A  chuck  designed  for  holding  round  iron  or  small  pipe  in  a 
lathe  is  shown  in  Fig.  4.    The  body  of  the  chuck  is  round,  sim- 


Fig.  4 — Lathe  Chuck  for  Holding  Pipe  or  Round   Iron 


a    retaining   ring   that   is    screwed   into   the   body   of   the   chuck 


against  a  /4'in-  dowel  pin. 
sleeves    and    prevents    them 
sleeve  is  being  screwed  in  oi 


his  dowel  fits  in  between  the  split 
from    turning    when   the   threaded 
out. 


BORINi  ;    BAR    HEAD 


^d/ush'nef 
B/oek 


The  single  boring  bar  hea(  shown  in  Fig.  5  is  designed  for 
light  work,  such  as  truing  up  air  pump  cylinders,  and  similar  work 
where  only  light  cuts  are  to|  be  taken.  The  head  is  fastened 
to  the  bar  by  means  of  a  tapered  split  sleeve  made  of  annealed 
tool  steel,  which  is   inserted  jin  the  head  from  the  back  end. 
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Fig.  5 — Single  Tool  Head  for  a  Boring  Bar 


ilar  to  the  bolt  chuck  shown  in  Fig.  3.  The  inside  is  threaded 
to  receive  the  sleeve,  which  is  provided  with  a  collar  having 
two  .}/2-in.  notches  for  a  spanner  wrench.     The  inside  of  this 
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The  head  is  bored  l/z  in.  largfer  than  the  bar  and  with  a  1/16 
in.  taper  from  the  back  end.     The  sleeve  is  threaded  on  one 
end  with  14  threads  per  inch, 


and  is  screwed  in  a  ring  which 
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lias  a  working  fit  in  the  counter  bore  in  the  tool  head  body, 
the  sleeve  being  made  with  a  taper  on  the  outside  to  fit  the 
taper  in  the  body.  By  screwing  up  on  this  ring  by  means  of  a 
spanner  wrench,  the  sleeve  is  drawn  into  the  head  gripping  the 
boring  bar  as  tightly  as  desired,  the  split  in  the  sleeve  being 
large  enough  to  pass  the  key  used  for  driving  the  head.     The 


t; 
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Ffg.   6— Boring   Mill   Tool   for  Turning   Surfaces   Which   Cannot   Be 

Handled  in  a   Lathe 


tool  is  held  in  the  head  by  a  clamp  having  two  bolts  inserted 
from  the  back  and  screwed  into  the  clamp  across  the  front  of 
the  head.  Tliis  clamp  is  fitted  in  a  recess  in  order  to  have  as 
few  projections  as  possible.  A  bolt  with  a  wedge-shaped  head 
is  inserted  under  the  tool  and  is  used  to  adjust  it  as  well  as  to 
prevent  it  from  slipping  back,  thus  making  it  unnecessary  to  put 


c 


> 

1 

lil\1'flWf\WttWi 

3Thdi^  per  inch 

JL- 


/ll 

1            1 
1            1 

-_1 

AM 

T 

h^i'+vi-H 


f 


Q"9 


"J 


Fig. 


7 — Clamp  for  Side   Rods 


an  excessive  strain  on  the  two  clamp  bohs  in  order  to  hold  the 
tool. 

TOOL   FOR   TLRXING   OUTSIDE    SURFACES   ON    A    BORING    MILL 

The  tool  shown  in  Fig.  6  was  designed  for  use  on  horizontal 
bonng  mills  for  turning  the  grease  cups  on  driving  rods,  turn- 


ing the  ends  of  rocker  arms  and  truing  the  end  bearings  of 
tumbling  shafts.  It  is  made  in  two  pieces,  as  it  was  found  that 
it  could  thus  be  made  easier  and  cheaper.  The  shank  is  threaded 
and  screwed  into  the  head  and  in  case  the  shank  should  be- 
come bent  in  the  neck  it  is  easily  replaced,  making  the  tool  as 
good  as  new.  The  -j^-in.  pin  in  the  center  of  the  shank  is  used 
for  centering  the  work,  after  which  it  is  removed  so  as  to  allow 
the  tool  to  cut  as  far  as  possible.  When  truing  up  the  ends  of 
tumbling  shafts,  place  the  shaft  in  V-blocks  on  the  table  and 
center  it  with  the  fg-in.  pin  in  the  tool  and  a  dead  center 
placed  in  the  boring  bar  support.  After  it  is  firmly  clamped 
remove  the  center  pin  from  the  jig  and  proceed  to  true  up  the 
bearings.  The  tool  in  this  jig  is  placed  at  about  15  dog.,  so  that 
the  point  will  be  in  advance  of  the  end  of  the  jig. 

JIG   FOR   BORING    SIDE   RODS 

The  jig  shown  in  Fig.  7  is  used  for  clamping  side  rods  to  a 
boring  machine.  It  is  made  from  a  solid  angle  plate  and  has 
four  clamps  as  shown  in  the  illustration.  The  bolt  hole  in  the 
clamp  is  placed  close  to  the  inner  edge  so  as  to  give  the  clamp 
as  much  heel  as  possible.  The  thin  blocks  shown  are  used  under 
the  clamps  when  it  is  necessary  to  raise  them  to  accommodate 
the  different  thicknesses  of  rods.  This  method  is  used  so  as  to 
bring  the  lip  of  the  clamp  as  close  as  possible  to  the  rod,  mak- 
ing it  possible  to  use  a  short  set  screw,  which  will  provide  a 
more  substantial  clamp  than  where  a  long  set  screw  is  used. 
W  ith  this  jig  a  rod  can  be  quickly  removed  and  another  placed 
in  position  by  simply  removing  the  two  top  clamps.  The  angle 
plate  is  provided  with  slots  in  place  of  holes  to  accommodate  the 
different  sizes  of  rods,  and  by  this  means  the  clamps  are  brought 
as  close  as  possible  to  the  rods. 


LUBRICATING   BOTTOM   GUIDE   BARS 


BY  ALDEN  B.  LAWSON 

There  has  always  been  difficulty  experienced  in  lubricating  the 
lower  guide  on  locomotives  when  the  two  bar  type  is  used.  The 
oil  is  generally  fed  at  the  end  of  the  guide,  and  the  crosshead 
very  frequently  pushes  it  off.  To  overcome  this  and  get  the  oil 
to  the  center  of  the  guide  the  arrangement  shown  in  the  illus- 
tration has  been  placed  in  service  on  some  Baltimore  &  Ohio 
locomotives  and  is  giving  excellent  service.  The  oil  cup  is  sup- 
ported by  a  wrought  iron  bracket  fastened  to  the  back  cylinder 


Oil  Cup  and  Connections  for  Lubricating  the  Bottom  Guide  Bar 

head  atid  a  pipe  connects  the  cttjp  to  the  under  side  of  the  lower 
guide,  the  guide  bar  being  drilled.  The  cup  is  some  distance 
above  the  bearing  surface  of  the  guide,  which  permits  the  oil 
to  feed  through  the  pipe  arid  force  itself  up  to  the  face.  The 
cup  used  should  be  one  on  which  the  feed  may  be  regulated. 


Largest  Electric  Hoist  i%-  America. — One  of  the  largest  elec- 
tric hoists  in  the  world,  and  exceeded  only  by  a  few  in  South 
Africa,  will  be  installed  in  the  Granite  Mountain  shaft  of  the 
North  Butte  Mining  Company.  The  hoist  will  have  a  capacity 
of  300  tons  per  hour  hoisted  from  a  2.000  ft.  level,  or  200  tons 
per  himr  from  a  4.000  ft.  level. — Scientific  American. 
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MACHINING    PISTONS   ON    A    VERTICAL 
TURRET    LATHE 


BY     C.     M.     NEWMAN 
General  Foreman.  Atlantic  Coast  Line,  South  Rocky  Mount,  N.  C. 

The  accompanying  table  and  illustrations  show  the  method 
employed  in  the  machining  of  22  in.  solid  pistons  on  a  36  in. 
Bullard  vertical  turret  lathe  at  the  Atlantic  Coast  Line  shops, 
South  Rocky  Mount.  X.  C.  Sketches  showing  the  special 
tools  used  in  performing  the  operations  are  also  included. 
By  referring  to  the  table  it  will  be  noted  that  the  operations 


J4  in.  adjustment  in  size.     T 
relief  which  prevents  chattel 
The  grooving  tool  holder 
chine  steel  to  tit  the  side  hea|J 


ey  are  ground  with  an  eccentric 

and  insures  well  tinished  work. 

is  made  of  a  good  grade  of  ma- 

of  the  machine;  the  cutters  are 


oDr 


oQl 


Holder  for 


/*/.  SfHing.  1st  Optm^ron 


1st  SeHinff.  Znd.  Operah'on.     Znd.  Seffifff.  Ist  OpercrAon. 


of  high  speed  tool  steel,  ^  i 
cut  both  grooves  at  one  o 
moved  for  regrinding. 
The  body  of  the  counter 


Machine  Stee/ 


I        I 


m 


"□ 


N/'o'/}  Speed  Too/  \ 
Steel  4x  i^  — ^ 


Grooving  Tool 


u 


X  y^  in.  and  are  so  spaced  as  to 
p^ration.     They  can  easily  be  re- 


oring  tool   is  made  of  machine 


OPERATIONS  AND  TIME   REQUIRE])   FOR  MACHINING   A  22  IN.  PISTON  ON  A  36  IN.  HULL.Man  VERTICAL  TIRRET  LATHE. 


Setting  No.   1 


Setting  No.  2 


Item. 

1 
2 

3 
4 

5 
6 
7 
B 

9 
0 


11!' 


Surface 
Machineil. 

.\ 

P. 
C 
1) 
E 
F 
C. 


II 
I 


Operations. 

Chuck    work    

One  tool,   iVi   in.  length   of  cut.... 

One  tool,  1!^  in.  length  of  cut }■  Simultaneous    cuts 

One  tool,   1    in.  length  of  cut 

Ciang  tool,    -)<»    in.   X   ^    in 1 

One  reamer,  6  in.  length  of  cut [-Simultaneous    cuts 

One   tool,    Y\    in.   fillet J  L 

Turn   piston   over    

Chuck   work    

One  tool.   1   in.  length  of  cut /  c; u ^..      „...«  S 

t  ounter  bore.   V,  in    x   1   in.  .x  5  in.  .  (  Snnultaneous    cuts  , 

Remove  piston   


Depth 
of  cut. 


5/16 

in 

\i 

m. 

% 

in. 

Ji 

in. 

'/2 

in. 

'A 

in. 

5/16 

in. 

H 

in. 

Feed 
per  rev. 

i/ie'inJ 

1/12 inj 
1/12  ir 
1/90 inl 
l/12inj 
1/12 


Minutes, 
Rev.  per         each 
minute,     operation. 


1/16  in 
1/16  in 


Piston  in  the  rough,  23  in.  x  6J^  in.;  weight.  480  lbs. 
Piston   finished.  22^i  in.  x  6H   in.;   weight,  400   lbs. 
Metal   removed,  80  lbs.,  cast  iron. 


Total    63 ■! 


6 
6 


Actual 
minutes 
required. 

5 
15 


13!>i 
2 
5 


'■H 


44  VI 


arc  grouped  so  that  the  shorter  ones  can  be  performed  while 
the  longer  ones  arc  in  process.  By  this  arrangement  the  time 
necessary  to  perform  eight  separate  machine  operations  is  re- 
duced to  that  neces?ary  to  perform  the  three  longest  opera- 


3/ades 


Steel.  Different  size  cutters 
by  removing  the  cap  screw, 
should  be  the  size  of  the  hole 
[Similar  practice  in  the  ma^ 
of  Georgia  was  described  in 
1912,  page  526.  By  combini 
apparently  been  able  to  coils 
required. — Editor.] 


can    be    applied    to   the    holder 

plate    and    l)ushing;    the    latter 

to  be  counterbored. 

hining  of  pistons  on  the  Central 

the  American   Eiii^iitccr,  October, 

g  operations  Mr.  Xewman  has 

iderably  reduce  the  total   time 


DIAL    RIMS    FOR 


Reaming  Cutter  Ready  for  Use 

tions.  In  addition  to  the  time  saved  by  arranging  and  group- 
ing the  operations,  the  special  tools  have  been  so  constructed 
that  they  are  capable  of  performing  a  combination  of  opera- 
tions as  one:  for  instance,  the  reamer  makes  the  piston  rod 
fit    from   the   rough,    removing  the   necessary   stock   and   at   the 


H>5NDS 


By  F.     W. 

Machinist,  Butler  Shops,  Chicagc 


ADJUSTING    GAGE 


BENTLEY.  Jr. 
&  North   Western.  .Milwaukee.  Wis. 


Too  much  attention  cannot  be  given  to  the  adjustment  of 
the  travel  of  the  hand  on  air  brake  and  other  gages.  .\s  the 
adjustment  is  largely  an  exp  riment  in  moving  the  sprocket 
slide  to  which  the  pull  rod  of  the  tube  is  attached,  it  is  neces- 
sary to  remove  the  hand  and  c  ial  a  number  of  times  before  the 


O 


^ 


correct  travel  is  obtained. 


Counterbore  Used  for  All  Sizes  of  Pistons  by  Changing  the  Cutter 

and    Bushing 

same  time  reaming  the  taper  and  finishing  the  hole.  The  body  of 
the  reamer  is  made  of  a  good  grade  of  machine  steel  while  the 
blades    are    high    speed    steel,    inserted,    and    are    arranged    for 


are   preserved   and   cut  out   in 
leave  only  the  rim  on  which  th 
hand  is  placed  on  the  spindle  i 
dications.     As  most  raihvavs  us  : 


-Another  method,  that  of  marking  the 

removing  the  dial,  is  not  com- 

and  the  tip  of  the  hand  is  also 

the  gage  to  permit  a  close  ad- 


thin  edge  of  the  casing  before 
mendable,  as  it  mars  the  gage 
too  far  away  from  the  edge  o 
justment. 

The  accompanying  drawing  s  lows  a  method  which  gives  good 
results.    The  dials  of  gages  scr  ipped  because  of  burst  tubes,  etc.. 


the  manner   illustrated   so  as  to 

:  figures  are  stamped.    When  the 

can  travel  directly  over  the  in- 

onlv  a  few  of  the  best  standard 


makes  of  steam  and  air  gages,  it  is  not  a  difficult  matter  to  pro- 
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cure  enough  discarded  dials  to  prepare  in  this  way  and  which 
will  exactly  mate  with  the  dial  of  any  gage  needing  adjustment. 
The  greatest  part  of  the  dial  being  cut  away,  it  is  an  easj'  mat- 
ter to  adjust  the  sprocket  slide  without  removing  the  hand  or 
the  dial  while  doing  so.     The  use  of  the  false  rim  renders  the 

Substifoh  Dial  in  Place 


^^     „        Rim  or  Dial 

Shoyyincf  manner  o/ 
CuHing  dial  fa  ken  from 
discarded  gage. 

'  Jo  Tesf  Derice 
Dial  for  Adjusting  the  Hands  of  Gages 

whole  interior  of  the  gage  perfectly  accessible.  I-ive  or  six  of 
these  rims  made  from  the  dials  of  scrapped  gages  will  generally 
be  sufficient  to  match  the  dial  of  any  gage  needing  adjustment, 
and  they  have  been  found  to  be  a  great  help  in  securing  correct 
and  rapid  work. 


SAVING  TIME  IN  THE  PAINT  SHOP 


BY  CHAS.  E.  COPP 
Foreman  Painter,  B.  &  M.  Shops,  Concord,  N.  H. 

PAINT    SHOP   STAGING 

Good  Staging  is  a  necessary  adjunct  to  a  well-equipped  paint 
shop  for  handling  passenger  equipment.  Wooden  horses  and 
planks  have  served  this  purpose  in  former  days,  but  the  modern 


Fig.    1 — Adjustable    Staging    for    Painting    Cars 

shop  is  incomplete  without  some  sort  of  a  permanent  staging 
to  be  hoisted  by  the  men  to  the  various  heights  required  for 
performing  their  work.     These  stagings  are  usually  constructed 


of  iron  and  steel,  with  the  exception  of  the  plank  that  extends 
between  the  supports.  Some  are  made  partially  automatic  by 
counter-weights  which  run  up  on  angle  iron  posts,  and  are  ar- 
ranged so  that  the  men,  with  a  touch  of  the  foot,  may  release  a 
dog  or  pawl  that  catches  in  notches  in  tiie  edge  of  the  angle  iron 
provided  for  the  purpose,  allowing  the  staging  to  descend 
slowly  to  the  floor  or  to  the  desired  height  for  further  work. 
A  stage  of  this  kind  is  in  use  at  the  New  York,  New  Haven 
&  Hartford  paint  shop  at  Readville,  Mass..  and  also  in  the  Bos- 
ton &  Maine  shop  at  Elast  Fitchburg,  Mass. 

Probably  the  most  unique  device  is  that  in  use  in  the  Boston 
&  Maine  shops  at  Concord,  N.  H.,  a  photograph  of  which  is  shown 
in  Fig.  1.  It  was  installed  when  the  shops  were  first  built  about 
15  years  ago,  and  continues  in  use  with  good  satisfaction  to  the 
present  day.  Oak  cleats  are  screwed  to  the  ^Yz  in.  x  o'S  in. 
shop  posts  and  extend  nearly  to  the  height  of  the  bracket  con- 
taining the  pulley  over  which  the  hoisting  rope  runs.  These 
cleats  are  rabbeted  on  one  side  to  form  a  runway  for  the  post 
of  the  staging-bracket,  whicli  has  a  piece  of  iron  at  the  top  and 
bottom  that  runs  in  the  rabbet.  At  the  top  of  the  bracket  post 
and  at  right  angles  to  it  an  arm  is  framed  in  and  strongly 
braced,  as  shown.  The  top  of  the  bracket-post  is  capped  securely 
with  an  iron  clasp  and  clamp  combined,  having  an  eye  to  which 


Fig.  2— Auxiliary  Staging  fpr  Painting  Ends  of  Passenger  Coaches 

the  staging  rope  is  fastened.  This  rope  is  passed  over  the  sheave 
at  the  top  and  the  other  end  provided  with  a  link.  A  series  of 
hooks  at  suitable  heights  are  screwed  to  the  shop-posts  to  re- 
ceive the  link  on  the  end  of  the  rope  and  hold  the  staging  at 
the  desired  height.  Greasing  the  grooves  with  lard  oil  or  tallow 
and  graphite  facilitates  the  hoisting  of  the  stage,  which  can  read- 
ily be  done  by  one  man.  When  the  stage  is  drawn  to  the  extreme 
height  it  is  mounted  by  a  ladder.  The  planks  overlap  each  other 
and  are  securely  fastened  to  their  position  by  small  chains  that 
pass  through  the  bracket  underneath,  so  that  they  cannot  be 
drawn  apart.  They  could  be  butted  together  by  using  a  strong 
sheet-iron  flanged  bed-piece  that  should  be  screwed  to  the  top  of 
the  bracket-arm.  This  staging  can  be  constructed  at  small  cost, 
as  It  is  mostly  made  of  wood,  and  it  is  to  be  commended  espe- 
cially for  smaller  shops  where  the  expensive  modern  stage  can- 
not be  afforded.  When  this  stage  is  hoisted  to  the  top,  or  high 
enough  to  clear  the  head  in  walking,  the  floor  is  completely 
clear  and  trucks  with  car-cushions,  sashes,  etc.,  can  be  carted 
anywhere  desired. 

REMOVING  PAINT  FROM   LOCOMOTIVE  TANKS 

Various  means  and  methods  have  been  in  use  for  years  for 
removing  old  paint  from,  locomotive  tanks,  such  as  the  lime  and 
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NIACniMNG    PISTONS   ON    A    VERTICAL 
TURRET    LATHE 


BY     C.     M.     NKWMVN 
General  Foreman.  Atluniic  Coast   Line.  South  Kocky  .Mount.  N.  C. 

The  atconifmiiyiiTJr  ralrte  htui inustrution-.  sliwu  ilic  imtlmd 
etuploycUiti  t?i«.'  tnacliiiiins  i>t  22  in.  .^^olid  pistons  nn  a  .?6  in. 
HuHard  virti^ral  turrit  latho  at  the  Atlantic  Coast  Line  shops, 
South  Rock}'  Mount.  .\.  (.'.  .SUi'tdu-s  showing  the  >-pt.-cial 
tools  usid  in  iHTtorniin.u  tlu-  opcratioii>  art-  also  included. 
hy  rct'crrinjf  to  flu-  taMc  it  will  hi-  noted  that  the  r.perations 


'.)  in.  adjustment  in  >i/e.      T 
relief   uhieli   prevent >  ciiatte 
The  gruovinji  tool  hohUr 
chine  -teel  to  lit  the  >idc  hea 


_ot] 


oQ 


e>  are  .uTound  wiili  an  eccentric 

ami   ir.-nre>   well   tini>hed  work. 

»  inaile  ol"  a  j.;ood  irrade  of  nia- 

1  of  the  machine:  the  cutters  «ire 


t^chine  Sfet! 
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J' 


^     3 


MyA  Speed  Too,' 


Is*.  Se^fmg.  Isi  Opemfon 


.»t  Sti^inff.  Znet.  Opererfon.     ZrxJ.  S»ffirrff.  Is*.  Openrfion. 


Holder  for/Grooving  Tool 


i>f  iii,L;h  >pee(I  tool  steel,  -^a  iiL  x  -14  in.  and  arc  so  >paccd  •!$  to. 
cut   l)oth  grooves  at   one  <ii> 
mo\td  for  ri'^rindinu. 

The   liodv   of   the   c>'inuerlli 


oPKk.vrrir5rii  .AND  T'MK  ui:<.'iii<i.i'  i"i<  m  \ciii\ing.  a  22  i.w  I'l.^^roxox  A"-36iXi  i;ri.i..\Mi  \i  rtk  \i 


r.uioii.     They  can   easily  he  re- 
'•riTTii  tool=  is"  made  «.f   machine 
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ar<-  |_;r' 'UIh-iHm  .  that  llie  -ii'>ruf  ■•ni-  >;(ii  Ke  iHrt<>rnir>l  \\  hiK' 
the  lousier  one>  are.  in  proct;>>.  \'>\  \\\'\>  arraniienient  the  time 
nects.s:»ry  tn  fwrforin  eijiht  separate  machitie  .i|)er.iti(rtis  is.re- 
ducc<I':.tij' fHiit.iiVc'es>ary   t"  lurfonn   the  three  lonj.re«.t   ..pera- 


-Iii  1.         iJilflTellt      -i/i'     cnlUT- 

Ii\     reniovinu    the    cap    screw. 


should  he  the  >ize  of  the  hole  to  In-  c< 'Unterii- ireti 

(Similar  practice  in  the  ina«:  hiniti.y  of  pistons  ftir  the  Central 


of  GeiT.Lria   wa<   <lescrilied   iti 
I'^Ii.   jtajie   ^It).      I'.y   couibiiiii 
ai)i)arently   heeii   ahic  to  con 
re<iuireil. — Editor.  | 


»;iii     lie     applied     to     tile     hrtlifcr 
plate    and    l>ii««hititi ;     the    Latter 


he  .liiuruaii  l'.ii.iiiH'i'>\  October. 
t;  oi)eration>  Mr.  .Vewman  has 
iderahlv  reiluce   the   total   time 


Reaming  Cutter  Ready  for  Use 

tiiMis.  In  additioi!  to  the  time  »aveil  l>y  arraiij^niL;  .uid  .i^roui)- 
it>u  theopAraiLon-.  the  .special  t<.iols  have  been  so  c-onstrucled 
that  the,y  are  Capable,  oi.l»trTioriniii>i  a  eVi^  of  opera- 

tions ais  one:  .fir»t  mjitaij^  r.e<Muer  niakes  the  piston  rod 

tit    frorii    thii   r<»"yl^    r«^W^oYhii.;    tTu    neces>ai^y    stock    ami    .it    the 


DIAL     RL\IS    FOR  (aD.II  STING    GAGE 

H  aKdS 
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Machiiiisi,    Biitkr  Shops,  (^hica^it 


lEM  I.KY.  Jr. 

&  North    Western.   .Milv\auk<.'c,   Wis. 
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'.t«>«;'.innch    atietni'ii    (■.nniot 
the    travel   r)l' the   hand    on    air 
ai|jii>tiiient     i-    lartiely    an     rxpi 
-lide   to  which  the  pull   rod   of 
^arv  to  renioM-  the  hatid  and  < 


>r 


M 


Counterbcre  Used  for   All   Sizes  of   Pistons   by   Changing   the   Cutter 

and    Bushing 

same  tlm^  reaniint:  the  taper  ami  lini^hinii  the  hole.  The  hod.\  of 
the  reatmr  is  ina<le  uf  a  j^o^d  .urade  of  machine  steel  while  the 
blades    are    high    speed    steel,    inserted,    and    are    arranged    for 


thin    tdiie    of   the   ca-inii    before 
inend.'ilili-.   ;i>   it   ni.ir's  the  .uaiie 
too   far  .'lu.'ix    from   the  edije 
justnieiit. 

The  accompanying  drawing 
results.     The  di.al>  of  gai;es  .scr; 
are   preserved    and    cut   out    in 
leave  oidy  the  rim  on  which  th 
hami  is  [ilaced  on  the   >i'imlli-  i 


be  giveti  t<?  the  iidJH>tment  of 
lirake  Jlin<I  oth^r  gages.  As  :the 
riiiuiu  in  moving  the  spmeket 
he  litbe  i««  atlacheil.  it  i-  nece^- 
al  a  ntnnber  of  times  before  the 


lorrect  tr;i\el  i^  obtaiiud.     An.,  lur  mitliod.  that  Of  .iiiarking' the 


removing    the   dial,    is    iiot    e^'iii', 

.and   the   tip  of   the   hanrl  is  also 

the   L;;iii^'   to   permit   ;i    dosi-  ad 

iou  s  a  method  whiili  L;ives  ^pood 
pped  bic.ut^e  of  burst  tubes,  etc.. 
ihe  manner  ilbivtrate<l  so  as  to 
liiiures  are  stamped.    Wlien  the 

can   tr.i\el  directiv  >\\t  the  itr 


m.'ike-  of  vtc.im  ami  air  Liaye 


dicatiotis.     .\s  most  r;iilwa\s  us  ■  oiilv  ;i  few  of  the  be^^  standard 


t  is  Hot  a  dilhcttlf  matt<r  t--  pro- 


I  ihkiakv.  1*'14 


R^iliW^  ?  AGES  OAZEttE. 


kfOlTlOX 


riirc    tiii'U^'h   <li~i;it<li<I    .li.-ils   t"   pr<.p;irr  in  ihis-wav;  atid   vyllicb, 
will  exactly  mate  with  tin-  'lial  *<i  any  liasic  m»c(liiifj  adjustment, 
riu-  ^riat»-i  pari  <>i  tlic  <lial  bdn.y  cut  awar.  it  is  an  fa>y  niat- 
tiiVlo  a<ljust    tlic   >i>r. .ckct    sli<lc.  \\ith»>m   rcuioyinji   tlu'  liand  ot 
tlu-  *lial  While  Ml tjnjr  SO-     Thv  use  pi  t1ic'f(U&c  rim  rentiers  the 


,_      .RimOrDktl 

^Shpn-'^gr  manner  of  ■  ■■'<■ 
CL  H:n^  d<al  faken  fro'^i 
d'scarded  gage. 

''o  Tea^  Detrice 
y  .    ;■■■!•".  -  ■ 

•'   •'-■•        Diai  for  Adjusting  the  Hands  of  Gages 

whole  iiUeri'T  "i  liie  ;^a.i;e  pet'ft^ily"  aciH'ssiltk-  Tive  (>r  >ix  <*t 
tlusc  rim?  niaile  I'nim  tlie  <li;ils  ni  scrapped  gaiies  will  tjencrally 
lie  siiOicittit  tV>  uiatvli  tiie  dial  of  any  ga.tje  ueeding  adjustment, 
and  they  haVe;;Wc"  fimn4  tO;be  a  great  la'Ji)  in  securing  crorreet 
;rtiil  rapid;  ivork.     : 


SA\  ING  TIMU  IN  THE  PAINT  SHOP 


BY  CHAS.  n.  COI'I*        >:     %;  ■ 
I'lirL'inan   I'jintcr.   it.  tV   .M.  Shtips.  Coiicpi|$i,'  Kt-H.;' 

r.viNT  sHoi'  ST.vGi>;i:      ■''"-/ 

Ciood:  ftayinir  .is  a  neccsi*ary  a<li(inct  to  a\veU-<'(|uiiiped  paiiVt 
sh«  ip  Tur'  handling  jiasseuRcr  cquiiHUcnt.  \V i  >< jden  horses  and 
planks  !jay<:.:Strved  this  ptirpHscitifornicr  days,  but  tlie  modern 


Fig.    1— Artjustable    Staging    for    Painting    Cars 

s1k>i^  '^  inc«;tni5leU^  Avitliuut  .k«l^^  pernianent  stagTll^ 

t..l)c, hoisted  ;%v  ^'«  t"^rtio  the   various  heiglits    rc(iuired   for 
Pert.".Tniinji  tljoir;  work.      Ilie-e  -takings, are  tisaally  constructed 


(if- irtiiji;  a«d  stech  \vith  the  exce^^  «(f  the  planjc  that  exicu<ls 

iK'tWeen  the  supports.  Some  are  ma<le  partially  automatic  l»y 
C<>i»iiler-w eights  which  run  u}i  mi  angle  imn  j)osi>.  and  arc.  ar- 
ranged i>o  that  the  inen.  with  a  <oitch  of  Uic  foot;..««a5'.  rek*a«e  a 
•df+gnrpavylihat  catches  in  notcht^,  in  thie  cdgeof  tlic  iiirgt^  {ro«; 
prttn'dcd  for  the  purl K^se.  alluwihg-  tlve  "  staging  to  descend 
slowly  to  the  lloor  «jr  .t'»  the  <le>ired  height  for  further  w'«>fk. 
A  stage  of  this  kind  is  in  u>e  at  the  New  Aork.  New  Haven 
&  Hartford  paint  sh(.>p  at  Kcndville,  >Ia^s..  alBd; also  in  the  IJ-^s- 
tcn  &  Maine  sJtqp  at  East  l"'itchlmri^i,>Ara*§. 

Prohahly  the  riiost  uni(|ue  (kvice  is  that  in  u>e  m  tiie  l;>'*ii«i 
&;  ifaine  shops  at  Conc<jrd..N".H.,  a. photograph  of  which  is  shown 
in  Jrig.  l-  It  was  ir»stalJe<l  when  the 'si*'.'!**;  Were  firjsjt  tnifTt  a1>out 
t5,>ears  agii,  and  ci,>niinues'  in  use  vyjth.  jr<ft>d  satisfaGtiotJ  to  tlie 
I^resetrt  (lay.  Oak  cleats  are  screwed  to  the  5*  S;  in.  x  5?  jin.^ 
shiip  posts  an<l  extend  nearly  to  the  heightof  ttte  hracket  con- 
tainiiig  the  fiulley  oyer  which  the  li«nstin>j  rripe  riuis,  Tluse 
cleals  are  .jrihbcted  ^iti  *  >ne  side  'to  fottn  ajfunWay;  i«>r.  tVup  p«"'si 

of  the  staging-hracket.  wliich  ha?*  a  fifece  of  iron  '.at  the  top  and 
jH'tt'ini  that  rinis  in  the  rahhet.     At  tbe  t^p  ♦)!  the  bracket  posi 

_an«l  at  right  angles  t«>  it  an  arm  is:  ira(n<d.  in,  and  strongly 
lifaced;  as-,shoWn.  -  The  t<^p  of  the  bracket-post  jscapjKrd  securely 
with  .ail  in»n  clasj>  and  ckVinp  C'»ntWn<;<lv  ha\ft»g  -an  eric  to  whtch; 


.5 


,B'^  Iron 


l;vWI- 


+--J 


4<i 

«> 


Fig.  2— Auxiliary  Staging  for  Painting  Ends  of  Passenger  Coaches 

the  staging  riipc  is  fastciiCd-This  rope  i?  passed  over  the  sheave 
at  the  t<kp  and  tlte;  <-'ther  end  pro\idi.d  with  a  link.     A  series  <.i 
hMoks,;itsuit?iWe  heights  are  screwed  t"  the  shop-posts  to  re 
ceJA-e  thy  iink^  <  .11  tlle^  eiid  of  tlJe^rOiie  i^iittd  hold  the  staging  at 
the  desired  Juigiit><ireasing 'the  gn«»vc»!WH  or  tallow 

and  graphite  fadlitates  the  h-.i^ing  V.f-the  stage,  vvhidt  ran  read 
ily  be  <lone  Jiy  one  inaii.  \\Jien  the  stage  is  drawn  t*'  the  extreme 
herglu  it  «;.«l4Vintted*by  a  ladder,  ;Tiie  pkmksWnxrlajj  each  otiur 
aiKl  :^re  securely  :fastene<r  t^  tjieir  i»'*siti< >«  ■  W  sniaill  chains  thai 
pass  throiigli  the  bracket  undenieatbV  so  that  tltey  Cannot  l>* 
drawn  apart.  They  Could  be  butted  txigetbef  l>y*Hsing  a  strong 
sheet-iron  /Hanged  bc(Upi<-Ce  that  shmild  be  screwed  to  the  top  of 
tli^  bntvket-arnii.  This  staging  can.1ie  constructed  at  small  c<.'M. 
as  it  ii?  inostly  niade^  *\i  vvoijd,  ariid  it  ista  lie  icontmeitded  es|)e- 
citdly  for  siiialler  slio]>s  where  the  expensive  modern  stage  can- 
not l>e  atTonkd,  \\  lien  this  stage  is  heiisied  to  the  top.  ,.r  high 
enougl)  .to'  clear  the  l^ead  in  w-aiking;  ;tiic  floor  is  O'mpletely 
clear  aiul  trucks  with  car-ciHliions.  sashes,  etc.,  can  !«  carted 
.anywhere  desired;' ^^;...^ 

Variotts  nteans  and  methods  haveTKvn  in  use  f..r  years  for 
removing  old  paint  from  loconiotivc  tanks,  snvh  as  tb.-  lime  and 


94 


RAILWAY     AGE     GAZETTE,     MECHANICAL     EDITION 


potash  method;  blowing  in  live  steam  to  heat  them  hot  enough 
to  bhster  it  and  scrape  it  off  while  hot  (a  terrible  ordeal  as 
long  as  it  lasts) ;  using  paint  or  varnish  removers;  scraping  them 
dry  and  cold;  and  lastly  the  sand-blast  method.  But  perhaps 
the  most  novel  and  unique  of  all  is  the  scheme  recently  tried 
out  at  the  Boston  &  Maine  shops  at  Concord,  N.  H.  A  2-in. 
chisel,  ground  to  an  angle  of  about  45  deg.,  with  a  round  shank  of 
suitable  size,  is  inserted  in  the  tool  holder  of  a  pneumatic  riveter, 
and  the  operator  planes  off  the  old  paint  rapidly. 

AUXILIARY   STAGING   FOR   THE   PAINT   SHOP 

As  desirable  and  beneficial  as  permanent  staging  is  in  the  car 
repair  and  paint  shops  it  falls  short  of  making  a  complete  outfit 
as  it  only  meets  the  requirements  for  work  on  the  sides  of  the 
cars.  Something  else  must  be  brought  into  use  on  the  ends. 
The  use  of  horses  and  planks  creates  too  much  portable  equip- 
ment about  the  shop,  and  for  that  reason  the  arrangement  shown 
in  Fig.  2  was  devised  and  has  been  in  active  service  for  a  num- 
ber of  years.  The  advantages  of  these  platforms  are  their  port- 
ability and  the  small  amount  of  space  they  occupy.  The  plat- 
form stage  is  3  ft.  9  in.  long  and  9  in.  wide.  The  long  leg  is 
hinged  to  the  horizontal  portion  and  is  held  in  place  by  a  brace. 
The  brace  is  held  in  place  by  a  pin  that  may  readily  be  removed 
when  it  is  desired  to  close  up  the  staging  and  stow  it  away. 
The  staging  used  for  working  on  the  hood  is  simply  a  10  in. 
plank  fastened  to  and  supported  by  two  brackets  made  of  2  in. 
X  5^  in.  iron  that  hook  over  the  platform  railing.  Split  keys 
are  inserted  through  holes  in  the  brackets  just  under  the  rail 
to  prevent  the  staging  tipping  up  when  a  workman  gets  too  far 
over  on  the  end. 


JIG  FOR  MACHINING  ECCENTRICS 


BY  C.  W.  WARNER 

Assistant    General  Foreman,    Erie  Railroad,   Dunmore,   Pa. 

A  great  many  sliding  plate  jigs  give  trouble  because  of  the 
way  in  which  the  work  has  to  be  clamped  on.  In  the  jig  shown 
in  the  illustration  six  pointed  set  screws  are  used  to  hold  the 
work  in  position  and  by  the  slacking  of  three  of  the  set  screws 


Jig   Used  for  Machining   Eccentrics 

one  eccentric  may  be  removed  and  another  placed  in  exactly  the 
same  position.  This  enables  the  changing  of  the  work  to  be  done 
very  rapidly  and  also  saves  time  in  adjusting  the  position  of  the 
eccentric  on  the  machine. 
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PORTABLE 

BY     H. 

Apprentice  Instructor, 

The   portable   tire   heater 
from   pipe   and   pipe   fittings 
base.    It  weighs  110  lb.  and 
of  the  handles   made   of  pip 


TIRE    HEATER 


BLACKBURN 
Erie  Railroad,   Dunmore,   Ps. 

shown    in    the   illustration    is    made 

with   a  cylinder  head   cover   for  a 

cjin  be  easily  carried  about  by  means 

The   six  burners  are  controlled 


> 

^ 

• 
MM-                         1     ^^H^^^H^ 

*  ■ 

L/ 

"^•■'-  , 

Portable  Tire  Heater  i\^ade  iFrom   Pipe  and   Pipe   Fittings 


by  one  air   valve   and   each  biirne 
control.     This  heater  will  rem 
and  heat  a  new  one  for  applicj 
three  gallons  of  fuel  oil. 


r  has  a  needle  valve  for  oil 
ve  an  old  tire  in  three  minutes 
tion  in  five  minutes,  using  about 


Locomotives  as  an  Emer 
manufacturing  plant  is  confr 
placing  an  old,  inadequate  batt 
greater  capacity,  it  is  not  a  si 
without  interrupting  operation, 
met,  when  it  recently  became  ne 
to   increase  its   source   of  power 


Ncv    Boiler    Plant. — When    a 

ted    with    the    problem    of    re- 

y  of  boilers  with  a  new  one  of 

pie  matter  to  make  the  change 

This  condition  was  ingeniously 

essary  for  a  Philadelphia  plant 

supply.     An   estimate   showed 


electric  power  to  be  of  prohibitive  cost  and  the  idea  of  utilizing 
locomotives  for  the  purpose  was  suggested.  The  location  of 
the  plant  made  feasible  the  stoiage  of  locomotives  on  a  long 
freight    siding   and   two   4-4-0   type   locomotives   were   obtained 


at  a  reasonable  rental.    While 
d   battery   of   two   boilers   was 


from  the  Pennsylvania  Railroad, 
these  were  doing  service,  the  o 
replaced  with  a  new  water  tube  toiler  of  large  size.  The  proc 
ess  of  locomotive  boiler  substitution  was  simple.  The  two  old 
locomotives  were  hauled  to  a  convenient  point  on  the  siding, 
after  their  tenders  had  been  uncoupled;  their  throttle  valves 
were  closed,  and  a  connection  piped  from  the  auxiliary  domes 
to  the  main  steam  line  in  the  plant.  They  were  placed  back  to 
back,  with  an  elevated  platform  bi  tween  them,  allowing  sufficient 
space  for  two  firemen  and  a  coal  supply. 


..'■■i 


,,'4 


Powdered  Fuel  for  Railway  Shops 

Strong  Draft  Unnecessary;   The  Economy  of  Pow- 
dered Fuel,  Fuel  Oil  and  Producer  Gas  Compared 

BY  J.  G'  COUTANT  ■  1- H^  -  - 


The  value  of  powdered  coal  as  a  fuel  in  the  iron  and  steel 
industry,  as  well  as  for  steam  boiler  plants  has  long  been  known, 
but  in  spite  of  its  many  advantages  and  the  apparent  success 
of  the  systems  of  burning  it,  little  progress  has  been  made 
toward  its  general  adoption.  Quoting  from  Bulletin  16  of  the 
Bureau  of  Mines : 

"The  use  of  powdered  coal  has  passed  beyond  the  experi- 
mental stage  in  Portland  cement  manufacture  and  in  firing 
boilers  in  Europe  and  the  United  States.  Manufacturers  of  im- 
proved forms  of  powder  burners  claim  for  a  given  type  of  coal, 
an  increase  of  from  IS  to  20  per  cent  in  efficiency  over  com- 
mon grate  firing,  and  these  claims  seem  to  be  warranted." 

Some  of  the  advantages  obtained  in  burning  powdered  coal 
are: 

(I)  Complete  combustion,  doing  away  with  losses  due  to  the 


It  is  very  desirable  to  purchase  screenings  or  slacked  coal  on 
account  of  the  advantage  in  price  and  to  eliminate  as  much 
crushing  as  possible,  although  as  a  rule  the  percentage  of  ash 
increases  as  the  size  of  coal  decreases.  If  it  is  found  that  the 
coal  contains  too  much  ash  or  sulphur  a  great  deal  of  this 
may  be  removed  by  washing.  The  calorific  value  of  the  coal 
is  practically  unaffected,  the  water  taken  up  by  the  coal  being 
removed  by  thorough  drainage  and  by  the  coal  dryer. 

Coal  containing  as  much  over  30  per  cent  volatile  matter  as 
is  possible  is  desirable;  gas  coal  and  lignites  are  to  be  preferred. 
The  following  analysis  is  of  a  West  Virginia  coal,  which  has 
given  excellent  results : 


B.   t.   u,  per  lb 14,000 

Fixed    carbon    58.00  per  cent. 

Volatile    matter    34.00  per  cent. 


Ash     6.75  per  cent. 

Moisture    1.25  per  cent. 


3U 


w 


J 


Crus,ier 


& 


Combustion. — To  obtain  great  efficiency  in  powdered  coal 
firing,  as  in  gas  or  oil  firing,  the  combustion  should  take  place 
in  a  chamber  in  contact  with 'highly  heated  material,  fire  bricks 
being  the  best.  A  comparatively  cool  surface  will  cause  a  chilling 
of  the  fuel  and  air  immediately  in  contact  with  it  below  the 
ignition  point,  resulting  in  incomplete  combustion.  The  combus- 
tion takes  place  practically  in  two  stages.  The  coal  as  it  emerges 
from    the    burner    is    coked,    the   volatile  matter   being   liber 


S. 


^^N  , 


n 

n 

-r 

~ 

r- 

_, 

I  I 
I  I 
(-J 


'^H^-.-. 


— ^\h-.^L.. 


Magnet 


Pulverized  Coal  Plant  of  the  Lima  Locomotive  Corporation 


'vkrizer 
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carbon  contained  in  the  ash  and  in  the  escaping  volatile  matter. 

(2)  Total  absence  of  smoke. 

(3)  A  cheaper  grade  of  coal  may  be  used. 

(4)  The  plant  may  be  rapidly  forced  above  its  rated  capacity 
and  sudden  demands  for  power  readily  met. 

(5)  The  labor  of  firing  is  practically  eliminated. 

(6)  There  is  practically  no  ash  to  be  handled. 

(7)  It  is  well  adapted  to  the  obtaining  of  high  temperatures. 
Coa/.— Elaborate  analyses  and  specifications  as  to  the  size  and 

grade  of  bituminous  coal  and  lignite  to  be  used  are  unnecessary. 
Every  essential  requirement  of  the  purchaser  may  be  fulfilled 
by  conforming  specifications  to  the  following  characteristics: 
The  coal  used  should  contain  not  less  than  30  per  cent  volatile 
matter,  not  more  than  12  per  cent  ash,  and  not  more  than  1.25 
per  cent,  sulphur 


ated  and  burned  at  once,  while  the  solid  coke  is  brought 
to  a  bright  red  before  it  ignites.  During  these  successive  oper- 
ations the  coal  travels  a  large  portion  of  the  length  of  the  fur- 
nace and  the  carbon  is  burned. 

Z)ra^^— A  study  of  a  number  of  tests  of  heating  furnaces  and 
boilers  burning  powdered  coal  shows  that  the  necessary  draft  is 
very  low  and  ranges  from  0.01  to  0.4  in.  of  water  and  averages 
not  far  from  0.2  in.  The  low  draft  is  recommended  for  this 
work  because :  ;  '  i^^- 

(1)  A  strong  blast  will  carry  the  powdered  fuel  beyond  the 
zone  of  combustion. 

(2)  The  coal  and  air  in  a  strong  blast  cause  a  sand  blast 
action  which  cuts  the  brick  work  and  increases  the  maintenance 
charges.  *:  "/•  ''-.V 

(3)  A  strong  blast  cools  the  lining  by  concentrating  the  fuel 
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potash  niftlKKl ;  bltiwing  in  live  steam  to  heat  them  h<:>t  cnougli 
tu  blister  it  and  scrape  it  oil  while  hot  (a  terrible  ordeal  as 
long  as  it  lasts*  ;  using  paint  or  varnish  removers;  scraping  them 
drv  and  cold;  and  lastly  the  sand-ldast  method.  But  perhaps 
the  most  noveland  unicjue  of  all  is  the  scheme  recently  tried 
out  at  the  Boston  &  Maine  shops  at  Concord,  X.  H.  A  2-in. 
chisel,  gr.iund  to  an  angle  of  about  45  deg.,  with  a  round  shank  of 
suitable  si/if,  is  inserted  in  the  tool  holder  of  a  pneumatic  riveter, 
and  the  operator  planes  oft  the  old  paint  rapidly. 

AUXILIARY  St.AGlXG   FOR   TltE   P-MXT   SHOP 

As  desirable  and  bencticial  as  permanent  staging  is  in  the  car 
repair  and  p^iint  shftps  it  falls  short  of  making  a*  complete  outfit 
as  it  only  meets  the  reiiuircments  for  work  on  the  sides  of  the 
cars.'  Smnething  else  nuist  be  bruught  into  use  on  the  ends. 
The  use  of  horses  and  planks  creates  too  much  portable  equip- 
ment about  the  shop,  and  lor  that  reason  the  arrangement  shown 
in  Fig.  2  was  devised  and  has  been  in  active  service  for  a  num- 
ber of  years.  The  advantages  of  these  platforms  are  tlieir  pi>rt- 
ability  and  the  small  amount  of  space  they  occupy.  The  i)lat- 
form  stage  is  3  ft.  9  in.  hmg  and  9  in.  wide.  The  long  leg  is 
hinged  to  the  horizontal  portion  and  is  held  in  place  by  a  brace. 
The  brace  is  held  in  place  by  a  pin  that  may  readily  be  removed 
when  it  is  desired  to  close  up  the  staging  and  stow  it  away. 
The  staging  used  for  working  on  the  hood  is  simply  a  10  in. 
jilank  fastened  to  and  supported  by  two  brackets  nia»lc  of  2  in. 
X  5^  in.  iron  that  book  over  the  platform  railing.  Split  keys 
are  inserted  through  holes  in  the  brackets  just  under  the  rail 
to  prevent  the  staging  tipjiing  up  when  a  workman  gets  too  far 
over  on  the  end. 


JIG  FOR  NI.AGHINING  ECCFNTRICS 


BY  C.  W.  W  ARNKH 
Assistant    General  Foreman,    Hrie  Kailmad.   Diiiiincirc.   I'h. 

A  preat  many  sliding  jjlate  jigs  give  tr(«uble  because  of  the 
way  in  which  the  work  has  to  be  clamj)ed  on.  In  the  jig  shown 
in  the  illustration  six  pointed  set  screws  are  used  to  hold  the 
work  in  position  and  by  the  slacking  of  three  of  the  set  screws 


Jig   Used  for  Machining   Eccentrics 

one  ei-itntric  may  be  removed  and  another  placed  in  exactly  the 
same  position.  This  enahles  the  changing  of  the  work  to  be  done 
very  rapidly  and  also  savt^  time  in  adjusting  the  position  of  the 
eccentric  on  the  machine. 


PORTABLF 


TIRE    HEATER 


BY     II.     E 

Apprentice  Instructor 

I  he   port;d)le   tire   heater 


HI.ACKBl  KN 
Hric   Railroad,   Oiinmore,   Pa. 


lown  in  the  illustration  is  made 
from  pipe  and  pipe  fittings  kvilh  a  cylinder  head  cover  for  a 
ba>e.  It  weighs  110  lb.  and  c;  n  be  easily  carried  about  by  means 
if   the   handles   made   of   pijic       The   >ix   burners   are   controlled 


Portable  Tire   Heater   Made   F 


rom    Pipe  and   Pipe   Fittings 


Iiy  one  air  \alve  and  each  bui  ner  has  a  needle  valve  for  oil 
control.  riiis  beater  will  reiiKile  an  old  tire  in  three  minutes 
and  beat  a  new  one  for  apj>licat|on  in  five  minutes,  using  about 
three  gallons  of  fuel  oil. 


LOCO.MOTIVES      AS      AX      KMKRfiK 


manufacturing    plant    is    confron  ed    with    tlie    problem    of    re 


placing  an  old,  inadequate  batter 
greater  capacity,  it  is  not  a  sim 
without  interrupting  operation. 


ktv     Boii.ER     Plaxt. — When     n 


of  boilers  with  a  new  one  of 
le  matter  to  make  the  change 
Ibis  condition   was   ingeniously 


met,  when  it  recenlh-  became  ne(  :ssary  for  a  Philadelphia  plant 
to  increase  its  source  of  power  supply.  An  estimate  showed 
electric  ]iow(r  to  be  of  proliibitiv  '  cost  and  the  idea  of  utilizing 
l(>comi.>tives  for  tbe  purpose  wa  sug.gested.  The  location  of 
the   pl.nnt   made   feasible  the   stor  ige  of  locomotives   on   a   long 


e    locomotives    were    obtained 
t  a  reasonable  rental.     W  bile 


freight  siding  and  two  4-4-0  ty 
from  the  Pennsylvania  Railmail. 
lliese  were  doing  service,  the  o|  1  battery  of  two  boilers  was 
replaced  with  a  new  water  tube  li  liler  of  large  size.  The  proc- 
ess of  locomotive  boiler  substitut  on  was  simple.  The  two  old 
locomotives  were  hauled  to  a  c(  iivenient  point  on  the  siding,; 
after  their  tenders  had  been  tin  oupled ;  their  throttle  valves 
were  closed,  and  a  connection  pif  i-d  from  the  auxiliary  domes 
to  the  main  steam  line  in  the  pkir  t.  They  were  placed  back  to 
back,  with  an  elevated  platform  be  ween  them,  allowing  sufficient 
space  for  two  firemen  and  a  coal     upply. 


-•■■  ■.;•■'•■■?■.'- 


Powdered  Fuel  for  Railway  Shops 

'^^ '"'"\i':^:  iu^^vi^      Strong  Draft  Unnecessary;    The  Economy  of  Pow--    ^ 
^^  •  >  ::  ^  :    ;;^:  dered  Fuel,   Fuel  Oil  and  Producer  Gas  Compared 


The  value  of  powdered  coal  as  a  fuel  in  the  iron  and  steel 
industry,  as  well  as  for  stcatn  boiler  plants  has  long  been  known, 
but  in  spite  of  its  many  advantages  and  the  apparent  success 
of  the  systems  of  burning  it.  little  progress  has  been  made 
toward  its  general  adoption.  Quoting  from  Bulletin  .16  of  the 
Bureau  of  Mines  :  '^  ■v;^^•■••^',•^  ;""  _    '  '^v-  ^'■— "  .  .'. 

"The  use  of  powdered  coal  has  passed  beyond  the  experi- 
mental stage  in  Portland  cement  manufacture  and  in  firing 
boilers  in  luiropc  and  the  United  States.  Manufacturers  of  im- 
proved forms  of  powder  burners  claim  for  a  given  type  of  coal, 
an  increase  of  from  15  to  20  per  cent  in  efficiency  over  com- 
niun  grate  firing,  and  these  claims  seem  to  be  warranted."  ;.•:-; 

Some  of  the  advantages  obtained  in  burning  powdered  coal 
arc: 

(1)  Complete  c  imhustion.  doing  away  with  losses  due  to  the 


It  is  very  desirable  to  purchase  screenings  or  slacked  coal  on 
accoantoi  the  advantage  in  price  and  to  ehminate  as  much 
crushing  as  possible,  although  as  a  rule  the  perccjitage  of  ash 
increases  as  the  size  of  cual  decreases.  If  it  is  found  that  the 
coal  contains  too  nuich  ash  ur  sulphur  a  great  deal  of  this 
riiay  be  rcmbvxjd  by  washing.  Tlic  calgrihc  value  of  the  coal 
is  practically  unaffected^  tlte  xvater  taken  tip  by  the  coal  being 
removed  by  thorough  drainage  and  by  the  coal  dryer. 

Coat  containing  as  much  over  30  per  cent  volatile  matter  as 
is  possible  is  desirable;  gas  coal  and  lignites  arc  t«t  be  preferred. 
The  following  analysis^  is^  of  i  Wtest,  Virginia  coal,  which  has 
gi\eii  excellent  rcsultsr:.:.;\-y^ 


B.  t,  u,   pcT  lb.. 

'  F>.N<'<I   Carbon    » ^ 

\olatiJe   matter,. 


..•-• 14,000 

.  .58.00  per  cent^ 
.-.>t.00  percent. 


^lui^ti^^c 


,-..  .6.75  per  cent. 
.^'-.  .1.25  pti  cent. 


Combustion..— To  obtain  great  efficiency  in  powdered  coal 
firing,  as  in  gas  or  oil  firing,  the  combustion  should  take  place 
in  a  chamber  in  contact  w  ilh  highly  heated  niaterial,  I'lre  bricks 
Ijcing  the  best.,  -^  comparatively  cooL surface  will  cause  a  chilling 
of  the  fuel  iand  air  immediately  in  contact  with  rt  below  the 
i,gnilion  point,  resulting  in  inromitlote  combustion.  The  Cfimbus- 
tion  takes  place  practically  in  two  stages.  The  coal  as  it  emerges 
from    the    bitroer    is    coked,    the  volatile   matter   being   liber 


Pulyerized  Coal  Plant,  of  the  Lima  Locomotive  Corporatlort 


carlxiU  contained  in  the  ash  aiid  in  the  escapmg  volatile  matter, 
(.*?.)  Total  absence  of  smoke. 

(3)  A  cheaper  grade  of  coal  may  be  used. 

(4)  'Ihe  plant  may  be  rapidly  forced  above  its  rated  capacity 
and  sudden   demands  for  power  readily  met. 

(5)  1  he  labor  of  firing  is  practically  eliminated. 
(())   There  is  practically  no  asli  to  be  handled. 

(7>,  It  is  -well  adapted  to  the  obtaining  of  high  temperatures. 

t  Prt/.— Elaborate  analyses  and  specifications  as  to  the  size  and 
grade  of  bituminous  coal  and  lignite  to  be  used  are  unnecessary. 
Every  essential  requirement  of  the  purchaser  may  be  fulfilled 
by  conforming  specifications  to  the  ftillowing  characteristics: 
The  coal  used  should  contain  not  less  than  30  per  cent  volatile 
matter,  not  more  than  12  per  cent  ash,  and  not  more  than  1.25 
per  cent,  sulphur 


ated  and  burned  at  once,  while  the  solid  coke  is  brought 
to  a  bright  red  before  it  ignites.'  During  these  successive  oper- 
ations the  coal  travels  a  large  portiojajof  the  length  pf  the  ;iur- 
nace  and  the  carbon  is  burned.  •.  ■     •^         \• 

Z>ra/■^— .\  study  of  a  number  of  tests  of  heating  furnaces  and 
boilers  burning  powdered  coal  shows  tbat  the  necessary  draft  is 
very  low  and  ranges  from  0.01  to  0.4  in.  of  water  and  averages 
not  far  from  0.2  in.  The  low  draft  is  recommended  for  this 
work  because:  ,.  ■.:   <  >  -,      . 

<1)  A  strong  blast  will  carry  tlie  powdered  fuel  beyond  the 
zone  of  combustion.  ,  ...      .. 

(2)  The  coal  and  air  in  a  strong  blast  cause  a  sand  blast 
action  which  cuts  the  brick  work  and  increases  the  maintenance 
charges.  -^v  ?:  '  , :     ^; 

(3)  A  strong  blast  cools  tbe  lining  by  concentrating  the  fuel 
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and  under  these  conditions  it  is  impossible  to  maintain  comljustion. 

Storing  Pozi'dcrcd  I-'iicl. — Cities  have,  up  to  recently,  limited 
the  storage  of  powdered  fuel  to  such  a  small  quantity  as  to 
l)rohibit  the  use  of  fuel  feeders  and  hoppers,  and  it  has  been 
necessary  to  experiment  with  an  apparatus  for  pulverizing  and 
feeding  direct  to  the  furnaces.  Coal  dust  mixed  with  air  is 
often  claimed  to  be  of  an  explosive  nature,  but  this  is  refuted 
by  many  engineers  on  the  basis  of  experiments  which  show 
that  explosions  can  only  occur  at  temperatures  high  enough 
to  drive  off  the  volatile  gases.  Whether  this  is  correct  or  not, 
the  main  points  to  bear  in  mind  are:  Avoid  the  accumulation  of 
powdered  coal  on  rafters  and  floors  where  it  may  be  blown  about 
by  a  draft;  provide  sufficient  ventilation;  and  avoid  a  contined 
place  in  which  the  coal  dust  may  become  well  mixed  with  air. 

Comparison  of  Pozcdcrcd  Coal,  Fuel  Oil  and  Producer  Gas. — 
Powdered  fuel  offers  considerable  economy  over  oil  or  gas  tiring. 
The  heat  obtained  is  also  more  intense  than  that  which  can  be 
obtained  from  solid  coal,  oil  or  producer  gas.  if  care  is  taken  to 
preheat  the  air  required  for  combustion.  One  barrel  of  oil  con- 
tains 42  gal.  and  weighs  from  310  lb.  to  332  lb.,  according  to  the 
specific  gravity.  One  cubic  foot  of  pulverized  coal  weighs,  loose 
38  lb.,  packed  46  lb. 

Assuming  tliat  1  gal.  of  fuel  oil  contains  140.000  B.  t.  u.  and 
1  lb.  of  pulverized  coal  contains  14,000  B.  t.  u..  the  heat  value  of 
1  gal.  of  oil  equals  that  of  10  lb.  of  pulverized  coal.     These  are 


Spring    Relief  Coal   Crusher   Made    by  the   Link    Belt   Company 

good  figures  to  remember  for  coin])arison.     The  following  table 
gives  comparative  figures  for  oil  and  different  grades  of  coal: 


B.  t.  u.  per  lb.  of 

Lb 

of  pulverized  coal 

Bbls.  of  oil  to  one  short 

pulverized  coal. 

to   1   bbl.  of  oil. 

ton    of    pulverized    coal. 

10.000 

588 

3.40 

11,000 

534 

3.74 

12.000 

480 

4.08 

13.000 

452 

4.42 

14.000 

420 

4.76 

15.000 

392 

5.10 

In  estimating  the  econcmiy  of  pulverized  coal,  35  to  50  cents 
a  ton  should  be  added  to  cover  the  cost  of  milling,  as  well  as  the 
fixed  charges  on  the  plant.  There  will  be  no  other  extra  charge 
as  the  coal  is  as  easy  to  handle  as  oil  or  gas. 

Powdered  coal  has  the  further  advantage  over  gas  of  doing 
away  with  the  gas  producer's  inherent  losses.     These  are  con- 


siderable, for  it  is  seldom  tl  at  the  thermal  loss  in  the  gasification 
of  fuel  by  premature  combi  stion,  due  to  heat  radiation  and  con- 
vection, is  under  20  per  c<  nt  of  the  available  B.  t.  u. ;  to  this 
siiould  be  added  the  loss  di  e  to  carbon  contained  in  the  ash.     A 

conservative  figure  for  good  practice. 
Fuel. — The  work  necessary  in  pre- 


total  loss  of  30  per  cent  is  a 
Preparation   of  Powdered 


paring  powdered  fuel  has  b  ?en  one  of  the  greatest  obstacles  to 
overcome.  For  proper  com  )Ustion  the  coal  must  be  practically 
free  from  moisture.  It  is  fit  st  crushed  to  as  small  a  size  as  pos- 
sible and  then  must  be  pulverized  so  that  95  per  cent  will  pass 
through  a  100  mesh  screen  ;  after  it  is  pulverized  it  must  be 
kept  dry. 

These   four  operations  ar  :   usually   carried  out  in  a  separate 


lM»V: 

I       Donof  us*  ttmber  on 
\     foundaf ion  3e^  mill  di- 
Y    ncily  on  cone rm  ft. 

T      Mill  should  btserrtct  irom 
ofrhuad  bin  haringsofficient- 
\^   capacity  for sergnyl  hours  n/n. 

"^       If  possible  arranfft  fohare 
I  citar  head  room  of  7'O'aboire 

^  fop  of  rnill  M  faci/ifafe  erscf" 

•— 1    ion  and  repairs. 

7?] 
-t- 


Fuller-Lehig)'    Coal  Pulverizer 

building  called  a  milling  plant.  In  order  to  outline  the  necessary 
equipment,  the  writer  has  bee  i  permitted  to  describe  the  pow- 
dered fuel  plant  of  the  Lini;  Locomotive  Corporation,  Lima, 
Ohio. 

This  corporation  having  fouid  it  necessary  to  use  some  other 
fuel  than  oil  in  the  various  furnaces,  has  installed  a  complete 
system  for  burning  powdered  c  )al  and  has  erected  a  milling  plant 
having  a  capacity  of  3  tons  ai  hour,  adjoining  the  boiler  room 
of  the  power  house.  This  bi  ilding  is  practically  fireproof,  is 
well  ventilated  and  lighted,  ani  is  55  ft.  10^  in.  long,  26  ft.  8^ 
in.  wide,  35  ft.  high  and  is  )uilt  with  a  light  structural  steel 
frame  with  a  brick  wall  8  ft.  6  it.  high  and  corrugated  iron  above. 
The  roof  is  of  tile.  Directly  urtder  the  coal  bunker  in  the  boiler 
rooin  a  small  coal  crusher  A  his  been  placed.  This  crusher  has 
a  capacity  of  5  tons  an  hour,  bu ;  will  run  to  deliver  about  3  tons 
to  the  conveyor  B.  The  objec:  of  this  crusher  is  to  crush  the 
coal  to  -M  in.  size,  in  order  that  it  will  require  less  time  to  dry 
and  also  to  increase  the  capacity  of  the  pulverizing  mill. 


The  conveyor    B    carries  tlie  c 
capacity    of   3   tons    of   coal   ar 


content  of  the  coal  being  15  p<!r  cent.     The  dryer  reduces  this 


to  less  than   1   per  cent.      The 
equipped  for  burning  powdered 


)al  to  the  dryer  C,  which  has  a 
hour,    the    maximum    moisture 


dryer    furnace  is  designed  and 
or  slack  coal.     The  products  of 


combustion  pass  through  a  bricc  lined  flue  to  an  inner  shell  at 
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a  temperature  <»£  about  1,200  deg.  I'.,  through  this  shell  to  the 
rear  end  whore  they  turn  and  pass  back  through  the  drying  coal 
and  throuRh  an  exhaust  fan  to  the  stack  at  a  temperature  of 
200  deg.  F.  The  material  is  fed  through  the  front  head  into  the 
space  between  the  two  shells,  picked  up  by  the  lifting  buckets 
and  droi)pcd  on  the  inner  shell  by  the  revolution  of  the  machine 
until  it  reaches  the  rear  end  where  it  is  raised  by  the  elevator 
D.  Great  care  should  be  given  to  the  drying  of  the  coal.  When 
dry  it  requires  less  power  to  pulverize  it  and  when  pulverized 
will  flow  almost  like  a  liquid  so  that  there  will  be  little  danger  of 
the  dust  clogging  up  pipes  or  hanging  in  hoppers.  Further,  as 
previously  mentioned,  the  combustion  of  powdered  coal  takes 
place  in  a  highly  heated  chamber  where  the  volatile  matter  and 
moisture  are  distilled  before  the  ignition  of  the  fixed  carbon; 
therefore  if  the  coal  contains  moisture  it  will  delay  ignition  and 
high  temperatures  in  the  furnace  can  not  be  obtained.  The 
amount  of  moisture  in  the  powdered  coal  should  not  exceed 
one  per  cent. 

It  is  advisalile  to  place  an  electric  magnet  on  the  chute  lead- 
ing from  the  dryer  C  to  the  elevator  D  to  remove  all  iron  from 
the  coal,  as  it   would  be  likely  to   damage  the  pulverizing  mill. 

The  elevator  D  raises  the  dried  coal  to  the  bin  E,  which  is 
of  eight  tons  capacity.  It  is  well  to  apply  a  vent  to  this  bin 
to  allow  some  of  the  remaining  moisture  in  the  coal  to  con- 
dense in  the  outside  air.  From  the  bin  the  coal  flows  by  gravity 
to  a  feeder  mounted  on  the  pulverizer.  This  feeder  is  driven 
directly  from  the  mill  shaft  by  means  of  a  belt.     The  grinding 


tion,  coal  should  be  pulverized  as  fine  as  possible.  If  95  per 
cent  will  pass  through  a  100  mesh  screen  the  quality  is  con- 
sidered good. 

The  elevator  G  raises  the  pulverized  coal  to  the  overhead  bin 
//.  which  is  of  eight  tons  capacity  and  which  discharges  to  the 
conveyor  /.  This  conveyor  extends  out  of  the  building  for 
loading  the  cars  wliich  distribute  the  coal  to  various  points 
about  the  plant. 


DEVICES    FOR    SHOP    USE 


BY  LEROY  SMITH 
GANG  PUNCH 

The  general  arrangement  and  details  of  a  gang  punch  and  die 
for  punching  irons  for  making  dead  lever  guides,  or  slack  ad- 
justers for  trucks,  is  shown  in  Fig.  1.  It  will  be  noticed  that 
only  two  holes  arc  started  at  the  same  time,  and  as  soon  as  they 
are  fairly  started  and  the  starting  strain  is  diminished,  two 
more  holes  are  started.  The  punch  and  die  are  designed  to  be 
used  on  Xo.  4  Hilles  &  Jones  vertical  shears  and  can  be  at- 
tached very  readily. 

DIES    FOR    FORMING    SLACK    ADJUSTERS 

The  shear  and  bending  dies  shown  in  Fig.  2  are  used  for 
making  slack  adjusters.  The  dies  shown  in  the  upi)er  part  of 
the  illustration  are  used  on  a  Hilles  &  Jones  shear.     They  will 
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Fig.   1 — Gang   Punch   for   Punching   Slack   Adjuster   Rods 
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is  done  by  four  unattached  steel  balls  which  roll  in  a  stationary, 
horizontal,  concave  grinding  ring  and  the  coal  discharged  by 
the  feeder  falls  between  the  balls  and  is  reduced  to  the  finished 
product  in  one  operation.  The  mill  is  fitted  with  two  fans; 
the  upper  fan  lifts  the  fine  particles  from  the  grinding  zone 
to  the  chamber  above  while  the  lower  fan  acts  as  an  exhaust 
and  draws  the  finely  divided  particles  through  the  finishing 
screen  and  discharges  them  to  the  elevator  G.  This  machine 
possesses  the  maximum  mechanical  efficiency,  is  economical  in 
cost  of  installation,  operation  and  maintenance,  and  grinds  coal 
containing  4  per  cent  moisture  to  200  mesh. 
To  obtain  the  highest  heat  values  and  instantaneous  combus- 


cut  the  end  of  the  rod  round  and  punch  the  pin  hole  in  one 
operation.  After  both  ends  have  been  completed  the  holes  are 
l)unched  as  illustrated  in  Fig.  1  -^nd  the  rod  bent  hot  on  the 
bending  machine  shown  in  the  lower  part  of  Fig.  2.  For  rods 
with  bent  ends,  an  extra  f)peration  will  be  required.  This  is 
done  in  the  small  die  shown  in  the  lower  central  part  of  Fig.  2. 
The  die  is  placed  under  a  2.000  lb.  hammer  and  the  heated  end 
of  the  rod  is  placed  in  the  slot  and  bent  to  shape. 

L.XGGIXG    PULVERIZING     MACHINE 

The  general  arrangement  and  details  of  a  machine  for  grind- 
me  or  pulverizing  boiler  lagging,   so  that  it  can  be  made   into 
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a  paste  to  be  applied  to  portions  of  the  boiler  where  it  is  im-      The  machine  does  away  with'  the  old  hand  method  of  breaking 
practicable  or  impossible  to  use  slabs  or  forms  to  fit  the  curva-      up  the  material  and  makes  a  very  suitable  material  for  the  paste. 
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Fig.  2 — Apparatus  Used  In   Making  Slack  Adjusters 


ture  or  fittings  of  the  boiler,  is  shown  in  Fig.  3.     For  this  pur- 
pose old  or  broken  slabs  are  used  to  be  broken  or  pulverized. 
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Third  Operaf/on. 


With  the  exception  of  the  fou;    cast  bearings,  the  machine  can 
be  built  of  material  found  at  n<  arly  every  shop. 
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FOUR    SPINDLE    RADIAL    DRILLING 

MACHINE 


The  powerful  four  spindle  drilling  machine  shown  in  the  ac- 
companying illustration  has  been  developed  by  Edwin  Haring- 
ton,  Son  &  Company.  Inc..  Philadelphia.  Pa.,  primarily  for  drill- 


One   of   the   Arms   of  the    Four   Spindle    Radial    Drill 

ing  holes  in  boiler  plates  and  other  similar  parts  in  locomotive 
shops.  Each  of  the  heads  has  a  capacity  for  drilling  a  V/t  in. 
hole  at  a  cutting  speed  of  65  ft.  per  minute  in  steel  plate. 


The  four  radial  arms  are  mounted  on  one  long  cross  rail 
and  each  has  a  power  lateral  traverse  in  addition  to  the  radial 
and  a  30-in.  in  and  out  movement  of  the  arm  and  the  spindle 
heads.  Each  head  carries  its  own  driving  motor  and  all  move- 
ments of  each  are  controlled  by  the  operator  from  his  position 
in  front  of  the  spindle. 

The  spindle  heads  have  adjustable  steel  rollers  running  on 
the  wide  top  track  of  the  arm  providing  easy  movement  by  the 
hand  wheel  and  worm  in  an  angle  rack.  The  variable  speed, 
7\2  h.  p.  motor  is  mounted  on  the  back  of  the  head  behind  the 
arm  and  the  controller  handle  is  brought  down  behind  the 
traverse  wheel.  The  motors  have  a  speed  range  from  825 
r.  p.  m.,  to  1.650  r.  p.  m.  The  gearing  from  the  motor  has  two 
changes  by  a  positive  tooth  clutch  operated  by  a  lever  on  the 
left  side  of  the  head.  The  spindles  have  a  large  diameter,  2]^ 
in.  in  the  sleeve,  and  a  squared  upper  end  for  the  driving  gear. 
They  have  a  vertical  traverse  of  15  in.,  and  a  movement  of 
.W  in.  on  the  arm.  Ball  bearings  are  provided  for  the  drilling 
tiirust  and  under  the  counterweight  yoke. 

The  feed  has  three  changes  by  selective  pin  and  is  driven  by 
gears  from  the  spindle  through  a  safety  friction.  Feeds  from 
005  to  .015  in.  per  revolution  are  provided.  A  positive  tooth 
ilutch  controlling  the  feed  worm  can  be  operated  either  by 
Iiand  or  automatic  trip.  A  wheel  is  provided  on  the  worm  for 
liand  feed  and  the  rack  pinion  is  connected  to  the  worm  gear 
by  a  quickly  operate<l  saw  tooth  clutch  and  hand  lever  for  the 
spindle  return.  ./      , 

The  arms  are  of  heavy  box  sectkm  and  are  mounted  on  the 
saddles  by  roller  and  ball-thrust  trunnion  bearings.  The  binder 
on  the  top  trunnion  is  operated  by  air  through  a  hose  connec- 
tion to  a  valve  on  the  spindle  head.  The  saddles  have  a  long 
bearing  on  the  top  rail  to  prevent  tipping,  with  a  support  against 
the  lower  rail  for  the  thrust.  The  power  traverse  gearing  is 
carried  on  each  saddle,  thus  permitting  independent  motion  in 
either  direction  by  means  of  a  double  clutch  between  bevel 
gears.  The  7^  h.  p.  motor  for  driving  the  traverse  operating 
shaft  is  located  at  the  left  end  of  the  base  and  has  sufficient 
power  to  move  all  of  the  heads  at  one  time. 

The  cross-rail  is  made  double,  the  top  part   carrying  the  di- 
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a  paste  to  be  applied  to  pcrtiuiis  of  the  boiler   where  it  is  iin-       The  machine  does  away  wit     the  old  hand  trtethod  of  breaking 
i.r.i.iii-ibic  or  imiiossible  to  use  slabs  or  forms  to  lit  the  curva-      tip  the  material  and  makes  a  Very  suitable  material  for  the  paste. 
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Fig.  2 — Apparatus  Used   in   Mnking  Slack  Adjusters 


\\\K     ■!   :ittiiigs  of  the  boiler,  is  shown -in  Fig.  3.     Eor  this  pur-      With  the  exception  of  tlie  .f<.u 
l>asc  cW' or  bfokfcri  slabs  arc  used  to  be  broken  or  pulverized.       be  built  of  material  f<iunil  at  n( 
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Fig    3 — Pulverizing     Machine    for    Grinding    Scrap    Boiler     Lagging 


FOl  R    SPINDLE     RADIAL    DRILLING 

MACHINE 


The  powcruir  foiif  sjiiiuUc  drilling  machine  sli^wn  iti  tlieac;^ 
CMiniKinyiii!;:  illiisir;iti<>n  has  hcvn  <U'vc1o|jc«1  by  Kflwin  Ilaring-i 
liin.  S*iii:A''/^V"''''''>-  ^^^r  nn!a«K-li»hia.-  "Pa.,  priniarily  f.>r  drili- 


On«<>f   the    Arms   of   the.  Four    SginJIe    Radial    Drill 

hiiig  holes  in  hoilt-r  pl:it».>  arid  otliii't  similar  parts  in   I<ict»niolivc. 
shppsV    Eavh  of  the  hcails  has  a  capadty  f.vr  drillinir  a  Ij^:  ih, 
hole- at  a"  oiittin'^'  spet'd  of  65  ft.  per  minute  in  «;teel  plate,     ■•■r' 


I  lie  fijiir  radial  arttis .  iirc  in<  lunted  on  ■  pn^  long . cross  rai  1 
and  eacli  has  a  povvvr  lateral  traverse  in  addition  to  the  radial 
and  a  3()-iii.  in  anti  out  inov<-nient  of  the  arm  and  the  spindly 

>   heiuLs  :K^  driving  HX'tor  and  all  move- 

ments ;di.«;acli  are  controlled  by  tivt  operator  fiHini-fiis  position 
iiitfyiit  «f 'the  st»iii<Ue.^^v^^^;  V  ^ 

The    spin<He    heads    have    adjustaljle    >leel    ri.Jler-    rTinniiij:    on 

the  wide  top  track  of  the  arm  pr<tvi<ling  easy  movement  by  the 

.  Iiand  whee!  arid.  Aii^oiciii  in.  ain  anglp-  rack.^^^  T^  variable  speed. 

;   -J Jii  'h,  :p;y  J!Tioi«  ir \is^T^  on  the  back  of  the,  ticad  behind  tlu 

arni  aivd  the  ^Nintroller  handle  is  hroujiht  <lo\\n  Wiind  the 
traverse  wheel.  i  he  niotor.s  have  a  speed  range  fr"iii  X2.^ 
r  p.  n>-,  to  1,650  r.p.  ni;.  .The  gearing  from  the  motor  has  two 
chartUcs -by  a  positive  ft K»th  iltitcfe  ^leratetl  by  a  lev*l-^  c^^  the 
left,  side  of  the  Jiead.  The  >pindles  have  a  large  diameter.  2>i 
in.  in  the  sleeVe.  arid  a  .s<^uared  upjier  end.ior  the  driving  gear. 
Tliey  .ha«;e  a  .vcrtieal  traverse  of  15  in  .  aivd  a  movement  fii 
.?0  ililoW-thiparnv.     Ball  iKrarings  are ^^^^^^^^^  drilling 

y  thrust  and  under  the.  connterweight  yoke.  ' 

;     The   feed  ha?   three  changes  by   selective  pm   .ut<i   i«   <ln\<.n   1)\ 
•gcar>  froin  the  ,<pindle  through  a  safety  friction      feeds   from 
;()05v'to  ".015  in,,  per  revolut:io.h;  are  provided-- .  .N   p<»sitive  ti>otli 
hitch   «S»ntrr41inij:;^be    fee<1    w^)rTTi't^  In 

li.inil  or  automatic  Irip..  "\  -iviieel.  is  prmidett:  on  thi-  worm  f<.! 
liaml  feed  and  the  rack  pinion  i«  connected  to  the  WMrm  geai 
lVy'a-f|uickly  OiHTateil:>;i'rt-  i<»<<th  felutch-  and  lutnd  K-v«-r  for  ih. 
-liintlle  return.  . i .:.,"-.;/.:' '    - 

The  amis  are  of  lu'avy  ho.y  stv^jtk.wi  ai»d<  are  mouiued  «»n  ih» 

/satldli-^  by  roller  and  iKdl-thnjst  trunnion  l>earini:-  The  bin«Kr 
oil.  tlK\.  top  irinmicn  is  i>iterated  by  air  thrt»ngh  ;»  li..sc- Cnnec 
tioHvtrt  a  ralirt;  ioiri  <he  siMUdle  head;  The  sadillet  have  a  long 
hearitHi  »iiil  the  K»p.  rail  tn  pr«?v<rit  tipfjitig,  \\ifh  a  siippOft  a^tijisi 
the  lower  rail  for  tlie  tlirrisl.  :  lite  ixiwer^lnjv^rMr  gearing  is 
carne.l  on  vach . sad^lte.  thtis  permitting  in^k'peniJeirt  nut!*  -ti   in 

:'<'iflrer    cliW^nioij  .by  (bnilde    chttch    between    in<\e5 

•iears^    i[lae  ?J^  h.  p.  ihntor  ^Fot  driving  ala-ifax  ■  peraiing 

,  ^T^ift >'!*  :i<K^#it   th^   left /efitl  of^flic  jiase^iind  has  >utilicienr 
;^^^^^>\^A;r  to  ;rii<'.ve  aH  •Vl'  thehi^ads  at  one  tinio,'  --■:'. 

/■'Tlk'  t^oss-fair  i^jiiade  double,   thi-   t<.p   p.iri    .  ..rrM\i,j        .     ,;. 
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rect  load  and  side  strain,  and  the  bottom  taking  tiic  drilling 
thrusts.  These  rails  are  fastened  on  five  heavy  box  section  up- 
rights which  are  mounted  on  a  deep,  ribbed,  cast  iron  base 
running  i)arallel  with  the  cross-rail.  Five  cast  iron  sub-bases 
support  both  the  cruss-rail  and  table,  and  are  to  be  Ijeddcd  be- 
low the  rioor  level. 

The  table  is  made  in  two  parts  joined  in  the  center  ti(  make 
one  continuous  surface.  It  has  a  working  surface  of  30  in.  by 
40  ft.  and  is  24  in.  high.  Three  T-slots  run  the  full  length  and  a 
large  gutter  is  provided  to  drain  to  a  tank  in  the  foundation. 
The  cutting  lubricant  is  distributed  by  a  motor  driven  pump  to 
a  flexible  hose  at  each  spindle. 

The  floor  space  required  is  about  9  ft.  9  in.  by  43  ft.  4  in., 
and  the  overall  height  is  10  ft.  5>4  in.  The  weight,  including 
the  motors,  is  85,500  lb. 


suitably  arranged  plate  on  tl«  bottom  of  the  car.  This  makes 
it  unnecessary  to  remove  tha  sections  of  the  running  rails  be- 
fore lowering  the  wheels,  as  Is  usually  the  case  with  drop  pits, 
since  they  form  part  of  the  clr  in  this  design. 

The  car  with  the  sections  if  the  running  rails  is  held  in  the 
normal  position  in  the  track  by  four  struts  hinged  at  the  bot- 
tom and  extending  diagonally  linward  as  is  shown  in  the  illus- 
tration. These  struts  take  a  stat  on  an  angle  and  are  operated 
by  a  lever  at  one  side  of  the /track.  .\t  the  bottom  the  struts 
rest  in  suitable  pockets  in  the  castings,  which  arc-  supported  by 
the  concrete  foundation.  Th  s  makes  the  removable  section 
of  the  track  as  solid  as  any  pj  rt  and  the  passage  of  heavy  cars 
does  no  damage  to  the  mecha  lism. 


When   it  is  desired  to  remc 


GAR    WHEEL    DROP    PIT 


ve  a  pair  of  wheels  they  are  lo- 


\n  improved  type  of  drop  pit  for  removing  and  replacing  car 
wheels  at  large  terminals  has  been  in  successful  use  for  some 
time  on  the  Intercolonial  Railway  of  Canada.  It  is  manufac- 
tured by  the  Modern  Drop  Pit  Company,  Moncton,  N.  B. 

This  pit  is  operated  bj*  a  vertical  air  jack  12  in.  in  diameter 


cated  centrally  over  the  removable  section.  The  air  is  then 
turned  on,  the  pi.ston  reaches  the  bottom  of  the  car  and  takes 
the  weight  of  the  wheels  and!  car  from  the  four  struts,  which 
can  then  be  swung  back  into!  the  pockets  at  the  side  and  the 
small  car  with  the  pair  of  wieels  is  lowered  until  it  rests  on 
the  transverse  track  at  the  bo  torn  of  the  pit.  The  piston  then 
continues  to  sink  and  clears  it  self  from  the  car,  which  is  rolled 
to  (me  side  and  the  wheels  are  lifted  from  the  pit  by  a  crane 
or  hoist.     The  car  can  then  b;  run  back  over  the  pistftn,  lifted 
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Improved   Drop  Pit  for  Removing   Passenger  Car  Wheels 


which  obtains  its  supply  from  the  ordinary  yard  or  shop  air  line. 
The  removable  section  of  the  running  rails  forms  part  of  the 
steel  framework  that  includes  the  wheels  for  moving  the  load 
transversely  after  it  has  been  lowered.  The  large  piston  from 
the  cylinder  is  not  fastened  to  this  car  but   carries  at   its  top 


in    place   and    another   pair   of 
put  in  place  as  desired. 


Bonus   to   Irish    Railway 
Great  Northern  Railway  of 


a  broad  base  plate  with  a  boss  in  the  center,  which  rests  on  a      $50,000  to  be  distributed  among 


wheels   removed   or  a  new   pair 


Workers. — The    directors   of   the 

Ireland  have  voted  a  sum  of  nearly 

the  staff  in  the  form  of  bonuses. 


February,  1914 
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UNION  DROP  BRAKE  SHAFT 


All  railroads  have  experienced  more  or  less  difficulty  in  prop- 
erly maintaining  hand  brakes  on  flat  cars  due  to  the  brake 
shafts  being  damaged  when  the  cars  are  loaded  with  long  ma- 
terial, or  on  account  of  their  being  removed  to  accommodate 
the  loading,  and  not  replaced.  This  naturally  causes  a  heavy 
expense  and,   under   the   present   safety  appliance  laws,    is  very 
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Sections  Through   Brake  Staff   Drum 

serious,  as  the  hand  brakes  must  be  maintained  in  an  operative 
condition  at  all  times. 

The  Union  Railway  Equipment  Company,  Chicago,  seeking 
to  eliminate  these  difficulties,  has  recently  placed  on  the  market 
a  new  type  of  drop  brake  shaft  for  flat  and  gondola  cars.  As 
shown  in  the  illustration,  this  brake  shaft  is  arranged  to  drop 


Application  of  the  Union  Drop  Brake  Shaft 

•vertically  by  tripping  the  pawl  located  in  the  face  of  the  malle- 
able iron  brake  shaft  drum.  In  the  dropped  position  the  hand 
brake  wheel  and  the  upper  end  of  the  shaft  are  flush  with  the 
top  of  the  car  floor,  which  will  permit  of  loading  the  car  with 
timbers,  logs,  structural  steel  or  any  long  material  without  caus- 
ing any  damage  to  the  brake  shaft.     The  shaft  is  raised  to  the 


operating  position  by  pulling  it  up  by  the  hand  brake  wheel, 
the  pawl  in  the  drum  locking  it  automatically  in  that  position. 
A  rivet,  placed  in  the  end  of  the  brake  shaft,  strikes  a  lug  in 
the  brake  shaft  drum  when  the  shaft  is  fully  raised,  tlK'reb3- 
preventing  it  from  being  pulled  all  the  way  out.  The  design 
of  the  pawl  is  such  that,  when  the  shaft  is  fully  raised,  it  will 
drop  of  its  own  weight  to  the  locking  position,  from  which  it 
can  only  be  released  by  raising  it  by  hand^irom  the  exposed 
end.  ;  ■  -' 

The  brackets,  drum  or  sleeve,  hand  w-heel,  ratchet  wheel  and 
pawl,  and  chain  guard  are  made  of  malleable  iron,  and  the  shaft 
is  1J4  in.  square  steel.  The  shaft  is  designed  to  meet  all  re- 
quirements of  the  United  States  safety  appliance  laws.  It  can 
be  applied  to  old  cars  as  well  as  new,  and  at  no  more  expense 
than  the  old  style  shaft.  The  castings  are  furnished  to  suit 
any  end  sill  construction,  either  wooden  or  steel. 


ROLLER  FRICTION  CLUTCH  FOR  THROT- 
TLB  AND  REVERSE  LEVERS 


An  objection  has  often  been  made  to  the  notched  quadrants 
on  throttle  and  reverse  lever  riggings,  because  of  the  impossi- 
bility of  obtaining  a  delicate  adjustment  of  the  throttle  or  of  the 
cut-off.  and  the  insecurity  of  the  fastening  after  the  notches 
become  worn.  James  F.  Howie.  910  Hoge  building,  Seattle, 
Wash.,  has  perfected  a  clutch  which  aims  to  overcome  these 
objections.  0.t:.-  -^^  ..- 

This  type  of  roller  friction  clutch  employs  a  flat  faced  quad- 
rant, which  is  of  the  ^same  general  shape  and  has  the  same  po- 
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Howie   Friction   Clutch   on   a   Throttle   Lever 

sitioh  as  the  tisua!  notched  quadrant,  and  a  handle  latch  with  a 
coil  spring  which  is  also  of  the  arrangement  now  in  common 
use.  The  throttle  or  reverse  lever  itself,  is  altered  at  the  point 
of  contact  with  the  quadrant  where  it  has  been  expanded  and  an 
opening  cut  through  on  both  sides.  This  opening  is  flat  on  the 
bottom  and  inclined  upward  from  both  ends  toward  the  center 
at  the  top.  Two  rollers  are  set  in  this  opening  and  are  con- 
nected by  links  at  each  end  to  the  center  pin  where  the  con- 
nection to  the  latch  is  also  made.     This  opening  is  in  such  a 


Throttle  Lever  Witl?  a  RoI>«c  Friction  Clutch 

position  that  the  center  of  the  quadrant  slightly  overlaps  it  and 
the  rollers  are  of  a  size  which  gives  them  a  wedge  action  be- 
tween the  quadrant  and  the  lever  as.  they  approach  the  end  of 
the  opening.  ; 

Since  there  are  two  of  these  rollers,  both  acting  in  the  same 
way  but  on  opposite  sides,  it  is  e\'ident  that  the  wedge  ac- 
tion will  have  no  tendency  to  move  the  lever  from  the  position 
it   occupies   when   the   latch  is   released,  and   furthermore,   that 
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the  gripping  will  be  very  secure  and  any  tendency  to  move  in 
either  direction  will  only  tend  to  increase  the  grip.  It  will 
further  be  seen  that  a  very  light  spring,  which  means  an  easily 
operated  latch,  can  be  used  and  that  the  releasing  of  the  rolls 
will  be  easily  performed,  allowing  the  lever  to  be  conveniently 
adjusted. 

The  difference  between  the  throttle  and  reverse  lever  con- 
struction is  simply  a  matter  of  size,  the  principle  being  the  same 
in  both  cases.  This  device  is  being  manufactured  by  the  Hofius 
Steel  &  Equipment  Company.  908  Hoge  building,  Seattle,  Wash. 

CINCINNATI    EIGHTY-FOUR    INCH 

PLANER 


In  the  design  of  its  new  84-in.  planer,  the  Cincinnati  Planer 
Company,  Cincinnati,  Ohio,  has  included  a  number  of  new  and 
original  features  which,  together  with  the  careful  study  of  the 
proper  placing  of  the  controlHng  levers,  has  made  this  as  easy 
to  operate  as  most  of  the  smaller  machines.  Rapid  power  tra- 
verse is  provided  for  all  the  heads  in  any  direction,  and  all 
movements  arc  independent  of  each  other  and  can  be  operated 
whether  the  table  is  in  motion  or  not. 

The  motor  on  the  top  of  the  housings  serves  a  four- fold 
purpt)se;  it  is  used  for  driving  the  rapid  power  traverse  and  the 
feed  to  the  heads;  also  for  elevating  and  lowering  the  cross- 
rail  and  driving  the  pump  which  lubricates  the  ways.  The  pinion 
on  the  motor  shaft  engages  a  large  gear  on  the  horizontal  rapid 
traverse  shaft  from  which  the  pinion  that  drives  the  feed  clutch 
receives  its  power.  This  is  shown  at  the  extreme  right.  Near 
the  center  of  the  horizontal  shaft  is  a  gear  meshing  with  a 
pinion  on  the  gear  case  of  the  elevating  device,  through  which 


Motor    Drive   for   the    Rapid    Power   Traverse    and    for    Feeding   the 
Heads;   Also   for    Raising   the  Crossrail 

the  power  is  transmitted  for  raising  and  lowering  the  cross 
rail.  A  lever  from  this  gear  case  passes  to  the  left  side  of  the 
machine  and  controls  the  raising  and  lowering  clutches  in  the 
gear  case. 

The  feed  of  the  tool  heads  receives  its  power  from  the  driv- 
ing clutch  which  has  a  connection  to  the  bevel  gear  on  the 
large  horizontal  shaft.  The  motion  passes  through  the  vertical 
shaft  to  a  set  of  spur  gears  and  to  the  trigger  gears  on  the  end 
of  the  rail  and  side  heads. 

The  driving  clutch  is  tripped  by  a  rod  which  receives  its  mo- 
tion from  the  tumbler  and  dogs  on  the  side  of  the  table  and  bed. 
The  amount  of  feed  is  varied  by  the  graduated  slot  heads  which 
indicate  the  exact  amount  of  feed  at  all  times. 

Rapid  power  traverse  is  obtained  from  a  second  vertical  shaft 
on  the  side  of  the  housing,  very  similar  to  the  feed  arrange- 
ment.   The  small  handles  shown  on  the  end  of  the  rail  and  side 


heads  operate  both  the  lapid  power  traverse  and  the  feed. 
Turning  these  handles  to\  the  left  engages  the  traverse  and 
to  the  right,  the  regular  f  ed,  and  in  no  case  can  both  be  en- 

rhe  handle  at  the  lower  end  of  the 

the   direction  of  the   rapid  traverse, 

gear  case  at  the  end  of  the  rail,  and 

for  the  operator  to   step   from   his 

>|[  these  changes. 


gaged  at  the  same  time, 
rail   is  used   for  reversing 
All  this  is  contained  in  the 
at   no   time   is   it   necessary 
regular  position   for   any  o 


the  operator  and  all   heads 
clapper  boxes  are  clamped 


All    the    gears    arc    thoro.ighly   guarded    against    accidents    to 


are  taper  gibbed  throughout.  The 
by  a  heavy  clamp  and  three  screws 
instead  of  the  usual  two  bolts  through  a  cored  slot.  The  hous- 
ings are  of  massive  box  porm,  tongued  and  doweled  to  the 
side  of  the  bed  and  further  Bastened  at  the  top  by  an  arch  of  box 


Improved  84-Inch    Planer   With    Reversing    Motor   Drive 

form  closed  on  all  sides  anq  open  only  at  the  ends  where  it 
fastens  against  the  housings. 

The  ways  of  the  bed  and  ta  ile  are  oiled  by  forced  lubrication 
from  a  pump  at  the  back  of    he  housing. 

-■Ml  driving  gears  are  of  ste  :1  and  the  pinions  and  table  racks 
are   of  steel   forgings. 

The  illustration  shows  the  machine  with  a  reversible  motor 
driv«.  The  motor  is  connec  ed  directly  to  the  driving  shaft 
through  a  flexible  coupling.  The  controller  is  mounted  on  the 
housings.     Ten  cutting  and  tcp  return  speeds  are  available. 


PNEUMATIC    DRILLS   EQUIPPED    WITH 
ROLLER  BEARINGS 


An   improved  type  of  "Little 


David"  pneumatic  drill   has  re- 


cently been  brought  out  by  iDie  Ingersoll-Rand  Company,  11 
Broadway,  New  York.  This  c  rill  has  connecting  rods  running 
on  roller  bearings  combined  w  th  crank  shafts  running  (m  ball 
bearings. 

The  shell  is  so  designed  that  the  entire  motor  apparatus  may 
be  assembled  or  dismantled  thi  ough  the  crank  case  by  the  re- 
moval of  the  cover.  The  mo  or  or  engine  is  of  the  angular 
four-cylinder,  single-acting,  reciprocating  piston  type,  each  pair 
of  pistons  being  attached  to  opaosite  throws  of  a  double  crank 
shaft,  and  acting  in  balance.  .Ml  four  connecting  rods  are  ex- 
actly alike  and  arc  interchangeable.  Each  consists  of  but  a 
single  part  made  by  drop-forgir  g  a  piece  of  selected  steel.  The 
connecting  rods  run  on  Hyatt  oiler  bearings  and  are  attached 
to  the  pistons  by  spring  arranger  lents  which  facilitate  assembling. 
The  piston  ends  of  the  rods  ai  e  ball  shaped  and  the  flat  steel 
springs  are  slipped  over  them.    IThese  balls  have  their  bearings 
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in  the  centers  of  the  pistons,  forming  ball  and  socket  joints,  per- 
mitting the  connecting  rods  to  yield  to  pressure  from  any  di- 
rection without  causing  the  pistons  to  bind  in  the  cylinder.  This 
construction  also  permits  the  pistons  to  turn  in  the  cylinders  so 
tiiat  wear  is  evenly  distributed. 

The  crank  shaft  works  on  ball  bearings  of  the  separator  type, 
which,  it  is  claimed,  is  superior  to  the  full  type  of  bearing  for 
machines  of  this  character  operating  at  medium  and  high  speeds, 
as  in  the  full  tyi)e  of  c<instruction  the  balls  come  in  contact  and 


Part  Sectional  View  of  the  Little   David   Drill 

wear  Hat  rings  on  their  circumferences  in  a  short  time,  result- 
ing in  loose  bearings  and  generally  unsatisfactory  operation. 
'J  his  rapid  wear  is  largely  due  to  the  fact  that  the  balls  are  ro- 
tating in  opposite  directions  at  their  points  of  contact. 

The  spindle  is  provided  with  a  ball  thrust  bearing  interposed 
between  the  shell  and  feed  spindle  in  such  a  inanner  that  the 
main  frame  is  relieved  of  all  strain. 

Mach  valve  controls  two  pistons  which  act  on  alternate  strokes. 


Roller    Bearing    Crank    and    Connecting    Rods 

They  are  geared  to  the  crank  shaft  through  a  spindle  gear.  The 
valves  are  of  steel,  are  hardened  and  ground  and  operate  in 
bronze  bushed  chests. 

These  tools  may  be  made  reversible  or  non-reversible  at  the 
will  of  the  operator.  This  is  accomplished  by  changing  the  po- 
sition of  a  sliding  sleeve  on  the  throttle  handle.  With  the  ex- 
ception of  the  light  wood-boring  type,  all  sizes  are  provided  with 
compound  gearing,  insuring  great  power  at  all  speeds. 


AIR    VENTILATED    JOURNAL    BOX 

A  car  journal  box  which  will  permit  the  passage  of  a  current 
of  air  over  the  journal  and  around  the  brass,  without  allowing 
the  admission  of  foreign  matter,  has  been  patented  by  W.  E. 
Crist,  of  Baltimore.  Md.  The  illustration  shows  a  construction 
for  a  5y2  in.  by  10  in.  M.  C.  B.  journal  box,  and  is  typical  of  the 
arrangement  for  any  size.  .  -■•         '      ' 

It  will  be  seen  that  the  current  of  air  caused  by  the  movement 
of  the  train  does  not  enter  the  journal  box,  but,  by  its  passage 
through  a  duct  on  the  side,  it  causes  an  induced  current  out- 
ward from  the  forward  side  of  the  box  as  is  shown  by  the 
arrows.  For  instance,  if  the  car  is  traveling  in  the  direction 
shown  by  the  arrow  A  the  air  enters  the  mouth  of  nozzle  B, 
passes  down  through  the  outer  port  C  and  discharges  at  the 
bottom  of  port  D.  This  causes  a  partial  vacuum  in  the  inner 
port  E  and  through  the  vent  /'  to  the  inside  of  the  box.  As  the 
nozzles  are  on  both  sides  of  the  box,  the  heavier  atmospheric 


Journal    Box   Arranged   for   Induced    Ventilation 

liressure  on  the  outside  will  cause  a  mode: ate  flow  of  air  into 
the  box  through  a  similar  port  E  and  vent  F  on  the  other  side. 
The  air  passing  over  the  bottom  of  the  nozzle  at  G  also  tends 
to  increase  the  vacuum.  Baffles  H  are  inserted  in  the  inner  port 
as  an  extra  precaution  to  prevent  any  foreign  matter  such  as 
cinders,  etc.,  entering  the  vent. 

It  is  evident  that  when  a  train  is  raov^ng  this  arrangement  will 
cause  a  continuous,  slow  passage  of  air  through  the  journal  box 
and  around  the  journal  and  bearing.  It  is  believed  that  this  will 
have  enough  cooling  action  to  prevent  hot  boxes. 


POCKET     SLIDE     RULE 


A  circular  slide  rule  of  pocket  size  has  bcendevised  by  Lucien 
E.  Picolet,  19  South  Ninth  street,  Philadelphia,  Pa.  This  rule 
is  made  of  pyroxyline,  a  material  frequently  used  for  drafts- 
man's triangles.  It  has  a  diameter  of  2^  in.  and  a  thickness 
of  3/32  in.  It  performs  the  operations  of  multiplication,  divi- 
sion and  the  extractions  of  square  and  cube  root.  It  is  made 
with  either  of  two  scales.  One  scale  is  a  direct  arrangement 
for  multiplication,  division  aiKl  square  root  in  the  usual  way.  and 
the  other  is  inverted  and  has  an  auxiliary  scale  or  cube  root. 
The  rule  can  be  obtained  with  both  scales  if  desired.  This  is 
a  practical  instrument  which  is  claimed  to  be  equivalent  to  three- 
place  logarithms  in  precision. 


Channel    P.\ssengers. — The    cross-channel    passenger    traffic 
via  Dover  and  Folkestone  last  year  was  1,100,529. 
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the -jTrippiiii;  v\iJl  be  very  Secure  and  any  tt-ndency  to  move  in 
titlicr  direction  will  only  ti-nd  Xn  increase  the  grip.  It  will 
further  be  seen  that  a  very  light  si>rinji.  which  means  an  easily 
operatefl  latch,  can  be  used  and  that  the  releasing  of  the  rolls 
will  be  easily  periorme)!,  alhuving  the  lever  to  be  conveniently 
adjusted. 

riu-  differi  im  iniunn  ilie  ihroitle  aiid  ri.\er>e  lever  o<n- 
.»^truciio«  is  simply  a  matter  of  size,  the  principle  l)eing  the  same 
in  botU  caseif.  Ilii?  device  js_ being  manufactured  \<y  the  il"ilus 
StteJ  ;.&'K.quJpJiu'i.ij  Vinvipany.  9l)S  Ilo.ue  building.  Seattle,  Wash. 


CINCINNATI     EIGHTH -FOIK 

PLAN Ik 


INCH 


In  tin  ..t  .,-.,,  ;  1I^  lii  u  i*4-i.n.  plaiur,  ilie  i  incinnali  IManev 
tompany,  tincfunati.  (  Mii...  has .  included  ri  number  <'l  new  and 
original  feUtltres  which,  together  with  the  c;irel'u1  >tud\  ■'i  tlu 
jiroper  j)l:icing  of  the  .C'>ntr<illing  levers,  has  made  this  as  easy 
to  operate  as  nK^st  of  the  >iiialler  uiachim-.  Kripid  power  tra- 
verse is,  jirovidcd  f'>r  all  the  bea<Is  in  any  direction,  and  all 
raovcfli^nts  are  inde]iendent  of  caetr  Dthir  and  c.jn  be  <iperate<l 
whether  tile  tal'le  is  in  liv'tion  "V  nut. 

Tile  'motor  on  the  l-'p  >>(  the  hou>iiigN  ser\ es  a  l^ur  fold 
plir|)o>c;  it  i>  n.^-eil  fiir  driving  the  rai)id  power  traverse  and  the 
feed;  t«>".  tire  heads!;-  also'  fi>r  elevating  .md  lowering  the  cross- 
rail  an<l  driving  the  iMuiip  which  lubricates  the  w.iys.  The  pinii'ii 
"U  tile  motor  >)ial"t  engai;t~  :i  l.irye  .ye,ir  ou  the  horizontal  rajiid 
traverse  shaft  from  wbicli  the  jiiniou  that  drives  the  ivi.(\  clutch 
Teceives  its  power.  'This  is-shnvvn  ;it  the  extreme  right.  Xear 
tluv  ia-ntei; 'rVf   i^iv^   hrVrizom;^^^^  i-    .1    vie.ir    meshing    uiili    ;i 

pinion  ofl 'the  gl-ar.  cas<-  »jf;  the  ekv.iiing  device,  ihri'Ugh   which 


Motor    Drive    for    tiit    Rapid    Power    Tr.Tverse    and    for    Feeding    the 
Heads:    Also    for    Raising    the    Crossrall 

the  power. :is  iran->mitted  for  raising  and  lowering  the  cross 
rail.  A  lever  from  this  ge.ir  case  i>asses  to  the  left  si<le  of  the 
machine  and  control  tlu-  raiding  and  lowering  clutches  in  the 
geaf~ei<Se. 

I  he  feed  of  the  t<n»l  head>  receives  it--  p-vv<r  f ri 'in  tlie  driv- 
ijig  clutch  whicli  h:i>  .1  connection  t"  tlu'  bevel  gear  on  the 
large  horizontal  shaft;  The  motion  pa>ses  through  the  vertical 
shaft  to.  a  set  of  spur  gears  and  to  the  trigger  gears  on  the  end 
of  the  rail  .'ind  side  head- 

The  <lriving  clutch  i->  tripjied  by  a  rod  which  receives  its  tuti- 
tion  from  the  tumbler  and  d«^igs  on  the  side  of  the  table  and  bed. 
The  amount  (>i  feed  is  varied  by  the  gra«Iuated  slot  heads  which 
indic:ite   the  e.\act  anioimt   of   tVt  d  at   all   times. 

Rapid  power  traverse  is  obtained  from  a  second  vertical  shaft 
<.n  the  side  of  the  housing,  very  similar  to  the  feed  arningc- 
mint.     The  small  banillc^  -hewn  on  the  end  of  the  rail  and  ^-ide 


Turning    these    handles    t' 
to  the   right,  the  regular  1 
gaged  at  the   same   time 
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heads    operate    both    the      apid    i)ower    traverse    and    the    feed. 


the  left  engages  the  traverse  and 
■ed.  and  in  no  case  can  both  be  en- 
[llie  handle  at  the  low'tr  end  of  the 


rail    is   used    for   reversing  jthe   direction   '<i   tile   rapid   traverse. 


All  this  is  contained  in  tlu 
at  no  time  is  il  nece-«-ary 
regular  position  for  any  o 
Ail  the  gears  are  tlioro 
the  operator  an<l  all  heads 
clai)per  boxes  ;ire  clampe*! 
instead  of  the  usual 
ings 
-ide 


;ear  case  at  the  end  ui  the  rail,  and 

for  the   oi)erator   to    step    froi«.  his 

these  changes.  '■■.'. 

ighly   guarded   against   accidents   to 

are  taper  gibbed  thr<;ughout.     The 

>y  a  heavy  clainp  and  three  screws 

hrough  a  cored  slot.     The  hous- 

and   doweled  t6  the 

p  by  an  »irch  of  box 
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With    Reversing    Motor   Drive 
open   only  at   the   ends  where  it 


form    closed   «in    all    •-ides    an< 
I'a-len-  ai;ain-t   the  housings. 

I  he  ways  of  the  bed  and  talle  :ire  oiled  by  fuiiCttl  htbrication 
from  a  pump  at  the  back  of  llie  housing. 


All  rlriving  gears  ;ire  of  ste 
Ml    ot   steel   forgings. 
riie   illustration   shows   the 
drive.      The    motor    is    cotmect 
tliriiu;;h   a   flexible   coupling 
hotisings.     Ten  rutting  and  tet 
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and  the  jiinious  .md  fable  tacks 

nachine   with  .a  reversible  motor 
•  1    directly   to   the   driving   shaft 
he  coutrtdler  h  mounted  on  thf 
return   s()eeds  .ire  av.-illablc. 


s  i:orii>i»Ri)  WITH 


Koi.i  i:k  bkarings 

.\n    improved   tvpe   of    "l-itlle   D.ivifl"   pneinnatic 


le 


pneinnatic  drill  has  re- 

lnger.M.lbkan<l    Company.    11 

ill  has  Connecting  rods  rmming 

running   •  n   ball 


iproved   tyi 
cently    been    brought     o\it    I.v    i 
Broadway.   Xew   ^"ork.     This  <1 
on   roller  be;iring-   combined    vvjtli   cr.mk   shaft 
bearings. 

The  shell  is  so  designed  that  tiie  eiitireiuotor  apparatus  m;iy 
be  as<eudiled  or  <Hsm;mtle<l  thi  >ugh  the  crank  case  Jiy  the  re- 
moval of  the  Cover.  The  iu<itr)r  or  etigine  is  e>f  the  angular 
four-cylinder,  single-acting,  reciirocating  piston  type,  each  pair 
of  jn'stons  Icing  attached  to  f>pfosite  throws  of  a  double  crank 
sbal't.  and  actimj  in  balance,  .vll  four  connecting  rods  are  ex- 
actly alike  ami  are  interchangrable.  Each  consists  oi  but  a 
single  p.art  made  by  drop-forginp  a  piece  of  selecte<l  steel.     The 


crinnecting  ro«ls  run  <.'n   Hyatt 
to  the  pistons  by  spring  arrangen 
'I  ho  piston   ends  of  the  rods  ar 
sprii'ius  ;ire  slij)pef1   over  them 


Her  l-.earings  and  are  attached 
ents  which  facilitate  assembling. 
I  ball  shaped  and  the  flat  steel 
riu-ic  balls  ha\<    tb.«  ir  bearings 
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ijv^lii-  ct-miff^!  •''f  '''I'  i:i>i"n>.  J-'iimut:  ball  hti*!  s<!ckct  joiHls;-i»erT 
imiiuij.-  tiK-  c..iiiuciiiTi?  nj<ls-t<r  yiolxl  to;  prt's-'ivrc  irom  ajiy  :<li- 
nolii'ii  with' -lit  ^auMiiJitlu-  iiist..n>  ?o  IniKl  in  tlu-  ix limit r.  This 
o.ii-lriK"li"n  al>..  ptniiiis  the  iiistuns.tu  Uiru  in  tlu-  oyliu.lcTs  s<): 
itint  wrar  is  i\  rjilv.  <li>tnln>trtK   '  -  iv:  ;^-.v^/^^^ 

riu-  craiik  ^h:^ft  vk^orks  ii!i  liairitcarinsis  4?  'thV  i^l»?n"«'t<'r  tyf*c» 
wliidi.  it  i^  cliiinK-.l.  is  >ui>('ri-.r  t./  tlii-  tuii"i>  pi-  ..(  l)carinti  fuf 
iiKicliint  >  i.f  llii^  chiiiaoiir  ..pcratint;  at  uiv<lium  ami  high-  ?^pcvfls. 
IS  ill  ihc  full  tyin'  ..f cnstntcti-'ii' till-  l>:iM>;  coHu'  In  i-oritact  niid 


Fart   Sectionni    View   of    the   Little    David    Drill 

Aylr.tjl'tlai  rings.  <>ii  iluir  circiiuri'iiiMixvs  iM'a>\;jh«)rt  tiini%  t^^^ 
ills";  iH  ■  |o«>sj>.  1)<K»rings  -  aii<I    m m  riiUy     uiis;itisuiotf  >"ry    <«iH.'ralion. 
This  iajiitl  \viar  is  l;ir^;ily  <liu-  t.>  tlu-  fact  that  the  halls. are  ror , 
\:\uuii  ill  iippusilc  (jirccti'iiisat  their  points  of  otitacl.    -■  "    ;       ' 

I'hf  spindle  is  provided  with  a  hall  thrust  heariiij;  interposed 
hitWecn  the  shell  ami  i\i<l  spinclle  in;  siivli;  a  maiiJKT  that  the 
main  frame  is  relieved  uf  all  strain^-:        --.     J^    "  ^  V  '  "; -■.' v    '    ; 

l-",ach  valve_cV>ntr(>is  t\vt/|>.ist>Uis,\vh|di  a^"'  '''X^^lt*^^^^ 


Rolltr    Bearing    Crank    and    Connecting    Rods 

I  hey  are  geared  to  the  crank  si);, ft  ihi-'iiuh  a  <pintlle  j;ciir.  lire 
valves  arc  :of<tt^elr  ai-.e  iiank-ued  and  i^roimd  and  operate  iti 
hp'iize  luished  chests.  ,..'•.;-. 

riiese  tools  may   he  nKi(le"^pccefsr1jW  or  lU'm-reversi'blc  at  the 
vVtU  of  tiicoiKfator.    Tliis  is  accoinplishc<I  by  changing  tlw  po- 
sition <Yf  a  sliding  sleeVc  on  the  throttle  haiidlc.    With  the  ex 
ception  of  the  light  \voo<l-horing  type,  all  sizes  are  i)rovided  with 
'■'  nip.  ini'l  t!(  aring,;  insHring  great.  pTjWer  at  ai.l,  speeds. 


AU*    VENTIIATEU    JOl  KNAK     BOX 

A  ear  join^iiaHiox  Wlncli  \vJlf  pt^nifit  ific  l^tsa^ge  £>f  ;a  Clirreiu 
of  air  mer  the  journal  an<t  around  the  brass  Without  ;alk.«eittir 
tlic  atltwission-  of  foreign   tnaltcr^  has  Ueeii  T«teHte<r  !  1 

C  rist,  bi  Baltinjore.  ^<i  nie  ifliistration;  sli^-w*  a  co^l^:ll:alcIl 
forii  ?'iin.  l.y  lOiu.  M.  C  Uvyowrn^  ^•■-  ■■^'•'  ''-  fvi.ica-  •:  tlic 
iirr;ingeH>ent;  for  ally  size...   ■^■^;; 

It  wrH  bt;'s<^ew  tliat  llije  cu^ 
■  i  file  ;trarttxfovsm<t  enter  thc^wiiiTtal  htrx.  btti;  by  its  iiMSsage 
thr.  .itglV  u  dxicV^  oiv;  the  Mdi-.  it  icittses  au  induced  ctM-rcm  -puf 
ward 'froin  the-  inruard  si<lc  o(;  t^l<^  box.;,  as  is  sbowu  by":tli€ 
n ri-ows^ '  1  "t>f  : iiiWanee.  if*; the  <iar ; )*•/ tipay^linff  «i  the  dircctidv 
^h(>wri;ijykiW  iirr<«w  ^^  the  yirt  enters  thfv  mouth  oi  ftozJfle  B_, 
passes" ^o\vri  thr*. ugh  tlie  •■uier- ^lort^G"  .;;ihd  xiischarges  at  the 
hottohi  t«f;  f>ori  />.  This  ciiu^s  a  partial  yacuuin  in  the  inner 
.port  /:  ami  thnutgli;  thf  vent  i  ■  to  tit**  in^dc  .»f/the:  l>o^.\  sVs.  tht 
nozzlcs.drt  oti  both  >.idief:  bt  flu  Tic  iicJiviVr  atrao- 


Journal   Pox  Arranged  f of-'  Induced   Ventilation 

l>ressur'e  oti  th<?  putsi«le  will  ^'e^^^  a  i... .vitiate; flow  »^  f  ...;  .i.to 
the  box  through  a  similar  port  /:  and  vent.  F  on  the  other  side. 
Thfi  air  pa5«ing  ov^r  tlie  boitoni  ot  tTie  nozzle  at  <i  also  tendt 
to  ititreasc  the, vadium.  Huiillvs  // arc  insc'rted  in  the  inner  pert 
as  an  extra  precaution  tVi  ivrjt-.verit  afly  forejffn  jna,tt^^  such  as 
cinders,  etc..  entering  the  wnt^       v  ■    ■  "   "  •':.•-.■    ' 

It  is  tevidcMt  that  when  a  train  is. <i.iovirig  "this  arrangement  will 
cause  it  c<>iiliiiiiv4ts.; slow  passage  of  air  through  the  journal  bc.x 
and  aroun<l  tlie  jditrnal  and  bearing.  It  i^  believed  that  this  will 
li;i\e  eiioUgh  cooli.ng  action  to  pr<\«nt   hot  Imixis.  > 


POCkHT     SLIDH     RLLH 


.\  circuTar  slido  rttl"o  of  pocket  si/f  lias  liceii  devised  by  Lucit;i-. 
!•:.  ricokt,  h>  .^ouih  Xinth  .street,  Philadelphia,  Pa.  This  rule 
Ts  made  of  pyroxjiine;  a  Mtaterial  frequently  used  for  drafts- 
man's triangles.  It  has  a  diameter  of  2^  in.  and  a  thickness 
of  3/32  in.  It  performs  the  operations  Of  inultipUcation.  divi- 
sion and  the  cjxtractions  of  sqtvare  and  cube  root.  It  i?  made 
with  either  of  two  Scales.  One  scale -is  a  direct  arrangtmcni 
for  multiplication,  division  and  s<it»at^  rbbt  in  the  U5tial  way.  and 
the  other  is  inverted  and  has  an  .auxiliary  scale  or  cute  rr.  t 
The  rule  can  l)e  DbtaiiTcd  with  both  scales  if  desired.  Ihis  > 
a  practical  instrument  which  is  claimed  to  be  ef|ui\ah-rit  to  r!ir<-e- 
place  logarithins  in  precision. 


<•  M.XXNKJ.     P.\>st.;.\<.KRs.— The    cr^ss-fhannel     passeiigfT    trotiic 
.ia  l)over  an«l  J;oljke:»ione.  la     year,  was  i,i.fl<^29.  "  ' 
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LOGOxMOTIVE     FIRE    DOOR 


A  new  type  of  locomotive  fire  door  which  has  creditaljly  passed 
severe  tests  on  the  Ann  Arbor  Railroad  is  shown  in  the  accom- 
panying iUustrations. 

It    is    hinged   at    the   top   and    swings    inward,    being   normally 


Door  Closed  and   Held  In  Position  by  Gravity 

operated  by  an  air  cylinder  located  on  tlie  shelf  directly  above 
the  door.  When  closed,  it  rests  against  the  inside  of  substantial 
/langes   on   both   the   sides   and   the   bottom   and,   when   opened. 


Door  Swung    Inward   Around    Hinge  to  the   Full   Open   Position 


swings  to  a  horizontal  posi  ion  inside  the  casing".     In  the  closed 
position,  it  rests  at  an  angle  so  that  it  is  held  in  place  by  gravity. 

A  hand  operating  device  i  s  provided  in  connection  with  the  air 
cylinder  and  the  door  can  be  manipulated  in  the  roundhouse 
when  there  is  no  air  pressur  \  on  the  locomotive  or  by  the  fireman 
in  case  of  a  break  in  the  air  line  or  other  trouble.  A  lock  is 
also  arranged  to  hold  the  dcjur  in  the  open  or  the  closed  position 
as  may  be  desired.  I 

The  air  cylinder  used  is  21  in.  in  diameter  and  has  a  stroke  of 
5^2  in.,  and  is  operated  by  a  spring  seated  valve  controlled  by  a 
foot  pedal  conveniently  located  as  shown  in  the  illustrations. 

The  advantages  of  this  cor  struction  lie  in  the  fact  that  in  case 
of  a  broken  arch  tube  or  boilir  tube,  it  will  prevent  the  escape  of 
steam  or  hot  water  to  the  cj  b.  I'urthermore.  when  in  the  f)pen 
position  it  tends  to  detlect  tiie  air  entering  the  door  downward 
and  under  the  arch.  It  has  A  further  advantage  in  that  the  shelf 
i>ver  the  top  protects  the  fireman's  face  from  the  heat. 

.\pplication  has  been  mad^  for  a  patent  covering  this-  con- 
struction. 


COUNTERSINKING    MACHINE 


.A  combined  drilling  and  c< 
connection  with  a  Little  Giai 
Chicago  Pneumatic  Tool  Coi 
for  countersinking  on  flanged 
etc.,  and  is  self-contained,  r< 
feed  screws. 

The  general  arrangement 
the  illustration,  where  it  will 
ally   regulated  by  means  of 


untersinking  device  to  operate  m 
drill  has  been  developed  by  the 
pany,  Chicago,  111.  It  is  intended 
tube  sheets,  door  sheets,  I-beams, 
quiring   no    rigging,   back   stop   or 

f   the   machine   is    well    shown   in 

e  seen  that  the  feed  is  automatic- 

n   air  chamber   or  pushup  device 


m^ 

'"   '^    1    1 

f\    i    I 

Device   for    Drilling    and    Countersinking    Holes    in    Flanges 


which  has  a  connection  directly  Ito  the  air  line  behind  the  motor. 
Ball  bearings  are  used  througlout  the  device  and  the  beveled 


gears   are   enclosed   in   an   oilt 


taper  spindle  is   provided  and  ^he  device  is  kept   from  turning 
by  means  of  lugs  which  fit  aroind  the  housing. 

This  machine  weighs  35  lb.  at  d  it  is  claimed  that  flanged  tube 


sheets  may  be  countersunk  at 


he  rate  of  two  holes  a  minute. 


Natural  Gas  in  the  U.mted 
reports  that  the  consumption  of 


ght   chamber.     A   No.  4   Morse 


as  compared  with  a  rate  of  otit  hole  every  two  minutes  under 
present  methods. 


States. — The  Geological  Survey 
natural  gas  exceeded  all  records 


in  1912.  having  amounted  to  562. ?03.452.0(X)  cu.  ft,  valued  at  $84 
563,957,  or  an  average  of  15.04  cinis  per  1,000  cu.  ft.  The  corre- 
sponding consumption  in  1911  was  512,993,021,000  cu.  ft.,  valued 
at  $74,621,534,  or  an  average  of  14.55  cents  per  1.000  cu.  ft.  in 
1911. 


Defajetmemt 


r\)r  the  purpose  of  reducing  the  number  of  accidents  at  high- 
way crossings  the  Chicago  &  North  Western,  at  the  recom- 
mendation of  its  Central  Safety  Committee,  is  putting  up  a  large 
number  <>f  special  warning  signs  400  or  500  ft.  from  the  track  at 
crossings  where  the  view  of  approaching  trains  is  materially  ob- 
structed. -Approximately  500  of  these  signs  have  been  set  up  at 
crossings  in  Illinois  and  Iowa. 

The  Union  Pacific  has  abolished  the  title  of  assistant  general 
manager  held  by  the  beads  of  departments  on  the  general  man- 
ager's staff  under  the  Hine  system  of  organization,  retaining 
the  distinctive  titles  of  superintendent  of  motive  power  and  ma- 
chinery, chief  engineer,  superintendent  of  transportation,  etc. 
Under  the  statutes  it  is  necessary  to  have  a  distinctive  title  for 
some  departments.  Heretofore  the  road  has  used  both  titles 
and  (inly  the  one  legally  required  is  to  be  retained.  There  will 
be  no  change  in  work  or  responsibilities. 

Xot  a  single  passenger  out  of  111.000.000  carried  by  the 
Pennsylvania  Railroad  in  1913  was  killed  in  a  train  accident. 
Reports  for  the  past  six  years  show  that  almost  600.000.000 
passengers  have  been  carried  by  the  Pennsylvania,  and  but  16 
of  them  lost  their  lives  in  accidents  to  trains;  nine  were  killed 
in  oiu-  accident.  In  six  years,  out  of  approximately  5,000.000 
trains  operated,  about  1.370  a  day — only  five  have  been  involved 
in  wrecks  which  caused  the  death  of  any  of  the  passengers  car- 
ried on  them.  Three  of  these  years  were  entirely  free  from 
train   accidents  causing  the   death   of  passengers. 

A  whole  mountain  of  earth  is  being  sent  East  from  Califor- 
nia over  the  Southern  Pacific.  It  is  situated  near  Lompoc,  but 
the  state  of  Pennsylvania  wants  it  and  is  willing  to  ])ay  the  price 
for  it,  so  that  it  is  being  shipped  a  matter  of  3.000  miles  by  rail 
at  the  rate  of  15  cars,  or  750  tons,  a  month.  When  the  last  car 
has  gone  out  an  accurate  indication  will  be  had  of  what  a  moun- 
tain actually  weighs.  The  earth  is  of  a  very  peculiar  consistency, 
and  is  supposed  to  be  the  result  of  gradual  decomposition  for 
ages  past  of  millions  of  sea  shells.  For  commercial  use,  the  only 
process  it  goes  through  is  grinding.  It  is  sold  in  the  East  as  in- 
fusorial earth,  and  has  high  value  for  insulating  purposes  in  the 
electrical  industrv. 


A    CORRECTION 

'I'he  caption  under  the  ujiper  illustration  in  Mr.  McManamy's 
paper  on  page  13  of  the  January  issue  should  be  "Result  of  a 
Boiler  Explosion   Caused  by  Low   Water."        "    "^ 


THE     TELEPHONE     VOICE 

The  "campaign  of  politeness"  on  the  Southern  Pacific  includes 
little  placards  attached  to  the  telephone  stands  in  the  offices  of 
the  company.  These  "reminders"  convey  the  following  advice : 
"When  you  answer  the  telcphcme.  be  pleasant.  It  costs  you  noth- 
ing and  in  your  heart  you  want  to  be  liked.  As  you  take  off  the 
receiver,  say,  'Southern  Pacific,'  and  tlien  give  your  name  or 
department.  It  saves  time.  Said  pleasantly,  it  is  a  good  ad- 
vertisement for  yourself  and  the  company.  Thank  the  man  who 
helps  you  or  gives  you  information— he  likes  it.  Remember,  on 
the  telephone,  the  voice  is  everything.     See  that  it  is  friendly." 


SAFETY  FIRST  ON  THE  NEW  HAVEN 

A  "safety  first"  meeting  was  held  at  Boston  on  Sunday,  Janu- 
ary 25,  at  which  over  two  thousand  men  were  present.  They 
were  addressed  by  Howard  Elliott,  chairman  of  the  board  of 
directors  of  the  New  York,  New  Haven  &  Hartford :  James  H. 
Hustis.  president  of  that  road,  and  other  officers.     Mr.  EHIott 


said:  "You  have  been  accustomed  to  working  with  a  list  of 
'don'ts'  and  I  shall  now  give  you  a  list  of  Mo's.' 

"Do  be  careful.  Do  be  alert  and  eflicient.  Keep  always  in 
god  mental  and  physical  health.  Do  be  loyal,  and  stand  up  for 
the  railroad  in  a  manly  fashion.  Be  ready  always  to  give  courte- 
ous and  direct  answers  to  the  public.  Show  the  public  that  it 
has  a  duty  toward  us;"    ;; :  .  ,;;/^v,"v  >;,;.:      ■''-'■;, 

Mr.  Hustis,  in  the  course  of  his  address,  said:  ^'Charges  have 
been  made  that  organized  labor  was  in  part  responsible  for  the 
terrible  accidents  that  have  taken  place  on  our  railroad.  1  want 
to  take  this  opportunity  to  say  that  organized  labor,  as  such, 
cannot  he  cliargcd  with  intentionally  taking  a  position  that  will 
tend  tQ  increase  ?iccidents." 

PROPOSED    STANDARD    SIZE    OF     CATALOGS 

Most  catalogs  at  the  present  day  are  valuable,  and  are  supjilied 
to  a  carefully  selected  list  of  men  to  whom  their  contents  will 
be  of  practical  assistance.  In  the  mechanical  field  particularly  a 
great  reliance  is  placed  on  the  file  of  catalogs  maintained,  whicii 
in  effect  becomes  a  reference  library.  When  one  considers  the 
multiplicity  of  sizes  in  use.  the  advantage  of  a  stan<lard  si/e  is 
at  once  demonstrated.  .\  committee  appointed  by  the  Technical 
Publicity  Association  to  investigate  and  recommend  standard  .sizes 
for  catalogs,  recently  measured  927  catalogs  and  found  147  dif- 
ferent sizes,  ranging  from  3  in.  by  5  in.  to  11  in.  by  14^4  in.  This 
matter  has  been  under  investigation  by  the  committee  of  the  Tech- 
nical Publicity  Association  for  the  past  18  months,  and  its  investi- 
gations have  led  to  the  reoimmendation  of  6  in.  b\^  9  in.  and 
Sy^  in.  by  11  in.  for  standards  for  all  purposes.  Both  of  these 
sizes  will  cut  to  very  good  advantage  with  a  minimum  of  waste 
from  catalog  papers  ftow  carried  in  stock  by  paper  manufac- 
turers. Another  advanta.ce  of  the  larger  size  is  that  catalogs  of 
these  dimensions  can  conveniently  be  filed  with  correspondence, 
as  this  size  .will  very,  nicely  fit  standard  filing  cabinets. 


BALTI.VIORE    &     OHIO     SAFETY     COMMITTEE 

The  Baltimore  &  Ohio  has  reorganized  its  "safety-first"  work 
and  has  cstaldished  a  general  safety  committee  of  seven  mem- 
bers who  are  to  give  their  whole  time  to  this  work.  The  chair- 
man is  J.  G.  Pangborn.  and  the  other  members  arc  E.  R.  Sco- 
ville,  John  Hair.  W.  M.  Bond,  J.  P.  Campbell.  Dr.  E.  M.  P.ar- 
lett  and  B.  C.  Craig.  The  three  men  who  have  been  managing 
the  safety-first  work  during  the  past  three  years.  Messrs.  Boyd. 
Coon  and  Tearney.  arc  now  an  advisory  committee.  The  new- 
general  committee  will  visit  each  division  of  the  road  on  one 
day  each  month,  to  confer  with  local  committeemen  and  to  in- 
spect the  property.  Major  Pangborn  is  the  well-known  historian 
and  former  traffic  officer  of  the  Baltimore  &  Ohio.  Mr.  Scoville 
was  for  12  years  a  division  superintendent  west  of  the  Ohio 
river.  Mr.  Hair  has  been  in  the  mechanical  department  since 
1897  as  master  mechanic  and  superintendent  of  motive  powder. 
Mr.  Bond  was  formerly  a  divisi.in  engineer,  Mr.  Campbell  a 
station  agent  and  Dr.  Barlett  in  the  relief  department.  Mr.  Craig 
for  the  past  nine  years  has  been  inspector  of  safety  appliances 
in  the  employ  of  the  Interstate  Commerce  Commission. 


PASSENGER    TRAINS    ABOUT    SAN    FRANCISCO 

The  great  number  of  Southern  Pacific  passenger  trains  oper- 
ated daily  within  a  radius  of  50  miles  from  San  Francisco  is 
shown  in  figures  compiled  in  the  office  of  General  Superintend- 
ent J.  M.  Davis  of  the  Central  District.  On  the  Coast  line- 
San  Jose.  San  Bruno.  Mayfield.  Los  Gatos— there  are  73  trains 
daily,  from  Monday  to  .Friclay :  74  on  Saturdays  an<l  55  on  Sun- 
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I.OCOMOIIN  E    FIKi:     DOOK 

A  new  tyiic  f^f'l«*«!inotivcrtrt4o«j>r  which  has  crcditaMy  passrii 
severe  tests  (.11  the  :\miArhor  kailr..af]  is  sh..\\n  in  the  aconn- 
lianyinij  illujitraiiinilsi      " 

ft   fs   hiriufff   at    the   top   an<1    swinir":    inu.tr. 1,    l.cinii   ni.nn.ili\ 


Door  Closed   and   Held  in   Position   by  Gravity 

optraterl  hyaifi  air  cylimlcr  located  i-nttie  shelf  directly  ah-.vc 
the  di>or.  When  cloivd.  it  rest!*  against  the  inside  of  sulistamial 
Hanjies   Ort.  tK)th   the:  si<le<    and    tlie    l...tt.>nj    and.    when    opene-l. 


Door   Swung    Inward    Around    Hinge   to   the    Full    Open    Position 


l>>.>iti"n.  it  rests  at  an  aiiglu 

A  hantl  oj»vrating  device  i 

c.\  Under  ami   the   door   caiM 
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swings  tu  a  iii.ri/:..nlal  ii.>^i  i-.n  in^i.i^    the  cat.*T'na'.     In  the  closed 


when  there  i>  n<^  air  pressin  7  <:)ii  tlu-  I'.conioti\e  or  l-}-  the  titenian 


.'  th.ii  it  i>  held  iri  {.lUiO  hy  gravity. 

pro vi dc'  I  i  n  c.  ninecti*  tn  with  t he  .  i i  r 

he   inaniimlalecl   in  the   roundhouse 


|ir   line   or  ..ther  tr<.ul)le      A  luck   is 
or  in  the  o|<en  or  the  closed  position 


in  case  of  a  hreak  in  the 
al^o  arranged  to  hold  the 
as  may  he  desired.  I 

I  he  air  cylinder  used  is  2\iii.  in  di.inieier  and  iv.as  a  stroke  of 
in.,  and  is  operated  by  a  >pring  seated  valve  controlled  by  a 

l)edal  coi^vvniiu'nfly  l(x*a  ed  as  shown   in   the  illustrations, 
he  ad\antajies  of  this  cor  jtniction  lie  in  tiie  fact  lliat  in  case 
a  brr.ken  arch  tube  or  hoili  r  tube,  it  will  prexenr  the  escape  of 

I.     I  nrtliirinore.  when  in  the  open 
L'  air  enterin,u  the  (lotjr  downward 
fiinbcr  advantasie  in  that  tlie  shelf 
'Vir  the  lop  protects   the  lire  in.m's   face  from   the  heat. 

tor   a  •  patent   covering  il>is:  <ss>liji 


-tram  or  li.H  water  t.'  the  ai 

tion  it  tends  to  deflect  tl 

and -uitder  the  nrcli.     It  has  a 


Apnlicati-.f    has    been    ntad 
-truiiTion. 


COl  NTFKSINkING    .\I.\CHIXE 


.\  (,;.''.!i''i"«<i  'iruuiin  and  e 
Connection  with  a  Little  tiiai 
<  hica.ao  j'neumitic  Tttol  C<i 
/'•r  ci)iimer>inktny  on  llanl^c^ 
etc..  ami  is  ,self-containe<].  r 
feed  screws. 

The  ueneral  arrantienunt 
the  illn.strati.'U.  wliere  it  will 
allv   remilate<l   bv  means  of 


.uniersinkniy  device  to  operate  in 
t  drill  has  been  developed  by  the 
r4pan>.  Chicago.  111.  It  is  intended 
tube  sheel^.  door  sheets.  I-beams, 
<|uirin!j;   no    riij.minti.    back    st-.p   .,r 


'f    till-    niacliine    is    well    shi.un    in 
>e   seen   that   the   feed  is  automatic- 

n    air   chamber    ..r    jin-b  up    <Ii-\ice 


Device 


for    Drilling    and    Coiintcrsinking    H 


oles    in    Flanges 


wliich  has  a  Connection  directlv 
liall  bearinys  are  tised  throui;! 


to  the -air  line  hehind  the  iMotoV. 
nt    the  device  and  the  beveled 


ears   are  enclose«l   in    an    oil  t  L;lit    chamber^.  '  A- Xo.   4    Morse 


taper   spindle   is   providetl   and 
by  means  of  lugs  which  lit  an 
This  machine  weighs  3.^  lb.  at 


le   device   is   kept    from   turning 
nd  the  Iiousin;.^. 
1  it   is  Jainied  tliat  llanyed  tulie 


-luets   may   be   c. mntersunk   at    iu    r.ate   of   two  holes  a   minute, 
IS  compared  with  a  rate  of  ..n^  h..le  e\tr>    two  minutes  under 

•'•'  -ent    nutb'.ds. 

X.\TtR.\i,  G.\s  IN  TMK  I'.MTKH  >T \TKS. — The  Gnilosical  .Surve} 
reports  that  the  consumption  <^f  atural  i«as  excee<led  all  record^ 
in  r>12.  havinii  aniounted  t-.  5<»J..  )3.4.=^J.(HX)  cu.  tt..  vabted  at  $84,- 
rU^.*^)S7.  or  an  aveniee  >>i  1.^.04  ot  iis  per  1.000  en.  ft.     The  corre- 


spondinc  consumptii.n  in  1")11  w 
at  $74.^)21.534,  or  an  aver.itre  of 
1911, 


s  .=^1_V^..ULM.()00  en.   ft.,  valued 
14.55  cents  per  1,000  cu.   ft.  in 


Defaietmemt 


1  ,„   ilK  i.ur,M-c  ..f  ro.lmntiirtlu''.nnniVeri>f  acd4cms;at  .lij^  .rkifie  with   :.   1i>t  ^-t 

wax    n-..>Mims    the   Cliicau..    &     N.-rtlr   Wisicni.   ul   tlve  fcCQKi-  ;   -donHs^anrt  lishdtiuw^  J^^^ 
,,,cnilan.ar.^  its  Ct;ntr;^1SafctvConu«ittth.;i..imttin«  up  :a  large      ; 'lio  1.e  carcfyi.,:i)«  1^.  «lort  .a^^^^^^ 

nun.lK,-  ..f  special  xvamintj  si;;ns  400  ..irW  If.  from  t  tie  track  at  ;ji...I  nutit^J  an.l  i.hysioal  Ircaltli.  Bu  W  Un-aT,  atvci  -tari.l  ai>_  i.r 
.ro-m...  ulicrc-  thi-  vi.u  of  ai-pruaclnny  tram.,  is  UKacriaUy  c.b-  .vhc  raJlrva^l  in  a  inaiiK  i;vsW^(n.  Be  rtr^iOy  always  to .».w  c^uHc- 
<truct..I.     Ai-prnxitnatdy  500  oi  il,c>c  Mi^ns  have  ;I*cn"set.lip  at:  -^.te^  tlnr  ^puWie.    -SJio^-   the  piihtu:-th:  " 

oro*siims  in  Illiii..i<  and  \>,\k:ljJ-  ^r  ::  .■■  =iiar« >;'«UHy^t<»>vaJvl  tts^^A;:; /.v;:;vi  --V'^- -^t'^--'' ■'^ 

•    Mr::  Mu>;ti>;  in  ihr  c^^urst  •■•r  Ws  :au«iri--,  ?am'  "rliatiK^ 

•pi-cn  iiraav  that  .■.rKam/cd  labor  \vasi)Tpr^lvf^iy)«'»l>^h'v  i-^r  •^>«- 
tvrriWc  accwlcius;  tiuij- have  taki*ii;:  place  "Uoui;rHilr' 
to  l;ik<;  tim  «>pjK'rtumty;io  s;iy 
vannot  Kiv  c1jari!(-<l  vyitit  intcnti^miillv  ^takiiiiKJa  jtositum  tb:  •      •  ' 

itcrtti  to  t<Kr-i>'i>v.  yccul^ 


'liic  I  nil '11   Paiiiic  lias  abolishcMl  the  titltv  of  iissts^^^^ 
niauagrr  hcl'1  '■>   tlu-  hratls :«»  "iWpartim-iits  <m  tliv  g:y«fr;a^^^^ 
agt-r'-    >tatY   uiKkr   tliv    Hint-    >yst«.-ni    ut^  (>r^anizatii*n;'  retaining" 
the  flislinetivc  titles  of  ,supennteii<lent  .if  motive  power  an<l ma- 
chiiury.    chief    eiijiineer,    suiierintendeiU    ot    transportation,    ^:^tl:. 
I'li'ler  the  statutes  it  is  nece?;sary  to  have  a  >1  inline tiVc  titk;  l^iif ;^-*^v^-v^ 


PROPOSKD     STANDARD     SI/H    Of     CATALOt.S 

■^l  M-itst  c<itak>?s  at.tl.H'  jV^'i'^^fnt  'l«y  arc  valitalile^  an«i  arv.  fiH'i  •  ■ 
|o;^irva  re  fully  s<:le<-tett  1i^t  uf  meri:  t^i;  vyhoiiV  ^I'oir  ontitvilts  u  i'' 
Ttf;  of  practical  a^^i^^alice.  I n  t he  litevhjjiliciij  Oelil-  particulai'h  .\ 
sffeyt;  reliance  is  i»iaced  on  tlte ^Ue  pt  VatqloRs ^n1aifl^:rii1e(l.  v. hic'i 
in:  effici:* viij/CiMJi^^  a'-W>crten*^^  libriryl  VVtfi^ti  V>nc  c.nsi<fl^r<^  tin- 
niultipliaty 'v.ri^iw^si vit?:itseV  the  adv^aiJ^^  - 

at  inice  <le'rni  instratOii-     A,  <:oiunii<tire  a^""  ■•"•  'V  In^  the  ,ly 


-oine    deiiartnients.      Heretofore   the   road   ha;*   used    both   tit]e>  ' 
and  oidy  the  oiie  letially  re<|uired  is  to  lie  ivtainefL  ;  '1  her^^^ 
1)0  iv  change  in  work  or  respcin>ibilities.  -''^^'z  :''  vV^A':-.-^''?:; 

■Acoi    a  *  jingle    passvnser    tMrti'-'of    1 1 1.00(U|)0  A:arrird  ^  by;  the"  ; 
i 'enn-yt\ ariia .  Uailj-o;^*)   in    l''l,^    w ai  kiUe<f<"^it'a.  ir^iVl  itccfdeiil-  ■ 
Reports  Sot   lltVi^  liast  i>ix   \Vars    Au >\v,  that ;  itHnViiisfV-MKli )00.<1iX)   ^ 
lia>isen>:er<'lia\e  been  yarVletKliy  llk^  iVnnsyl\'ania;/J;itt<l  bvit    1(V  > 
t"  tin  111  lost  Ihe^r;lr^^i>  iji;  accidetUs-  lo  irrtni!^^ 

;u-  7^cci(ient,  '^Ii?:^?*|*;vyx%rS.vl^^  •  en,d  statirfani  - 

Main*  .o|fVNratc«lif  abirtif;i.^U':i  d  927  -lanii  found'  147 

iM  >5;r»'cksv\:iii cii  caused  {ho -death  o»  any  of  the;passen>;ii>!  ^ar-_ V/fereiit^s^^^  to  11  ?n:bt  14^4  ili:    'I  i»- 

I  i,  d   ''^n   theiit.     'I'l^t^eC:  of  lji<rKe    xt^urs .  were  entiroU    fr^e    from      ^j^ia^te^  ba>  been  rHi<ler  ni  ve-iiiiatiV^Ji  ity  :tlie  <•  'niiniture  .a  tlie  '!"•    i' 

nival  rHblicity  ;,Vs>«.vcfat  j«  in.,ir"r  tbe:  j»a7;tU^^f!i'>nlh5^  and  its  ;: 
yatttins  have  Ui<b-t0.  tluv  rVt^^  V^f,^  i^v-t'SV^.  ijP' 

<*^ic,-ini  .byv  Tl  tn-^f^^  pui"if0-i<^s;     Both  ot^b.  - 

'  si'j^es  witl  A^it  tV)  yen'  ?i<K>d^a«l\^tnt         ^■  *'      '  •nitiiiijuin  of-A\    -• 
.fr(>ni    L%n*al<Xu.;  jiiipers  .now:  JT^^^^  .\    paper   tnanr 

tiirers.  •;  Anotjie*^  advantage  oflbe^l^  catril 

tliVT^e  :ili meiii sii ms  ;caii^ V>: ^^^ en ivnily  Ik- : tilt-< l^wit h  c<>rtespap  K n »'« 
-  this  sizv  AviJl:  vetr  tvicely:  IJt  stanilard-  illi^j^ "  cnbm< '  ~. 


d <lem  S   cavisin jj?;tto ^  ileatjt ^^^^ 

\   wb.'3ii  linvuniaijt  •Vt'*in-tlt-  iij;  beiiiis'  i«;^i3t^'EastJ-iT>>in  ia 
11'!    ivt'f-  iltei,:'^<iitiiett)  l^fcihc-;  .h:  is  ■sttitlited;  iivtir  1^;)^ 
1  he  Ht4tt- jN- f  J\'iV<p;yl VinnaA\  aiitK  it  att«t-  is  vvilliiyi  to  p;ty-  tlie' priec; 
for  il/~!(<:. /that  it  is- beinysliipped  a  niatter  of  ^,{HX)  luiles.  l»y  rail 
at  /he  ratv:  ;o-jf  J^  ;c4^rs,.'>r  7;5<)  tons,  a  niotuh;  ;,  \\lieiv  tjie  last; tar  > 
•  .bat:  jic>ju;  j^itif  aji ,ae^^^^^        iiiilicait< m  will  bo .ha^fr<^f  'V\ iuVt>a,  m< .uii-r 
.;  :fuin  <ictiuMll\-  weijpili5.    TIh;;^^ 

and  js  stippose<l  to  In-;  the  rciitll   I'lf  'iiniVlual  doc'Wti.iisitioii.  f<ir 
asies  past  of  niilliotisyif  sea  >hel!s.     lor  C'-inntercial  use;  the  »,^nJv 
1  iroctss  it'  gf' it^s  tlir!< niirh  is  srindinii.. V  It  i.*'s(^M:  in  tlicv ^•;a^t  .a^ 'tii~.' 
niNorial  earth;  jhuI  has  biiih  valiie,  for  instiiatttlii  ;pijri.Kistvs.in -the  . 
electrical  in^uij^tn;  .  "^ -^V^.      '^'■^ -^- ■  :■'':"  ^ 


A     COURI-CIION 


V    BALTIMORE    &     UlllO    SAFET'i      (:<  )M\1!  ITI  I 
'2TW  n^dtitn(Vre.&  !^^^ 

.•in<  1  bas. ; V s t abli she* jV: st^l  ^ <nt-r;t  1  s;t /*•>>•  c^m ri i i>.t re  of  «evei 
i.feT5i.:Vvl><V,nre  tiV  ■<^y^^ 

nian  is' j.' ri.'raiHiborn.  and  the  tabcrintniiRr^  art:   i.,   i<.:  , ">!.;- 

vilie.  John  Hair.  AV.  M.  •  15».ml;  J:  I?.  VajuplH-HV  Pr;vE.  M.  \hr- 
■i:bv  capti*>ii;  Huilejr^he  uiiper  illustraiioiv^ 
paiHT  .m   ,.ajie    13   M  the  Janiiary   issue   sWoubb  be  /-Restrt^- 

n-der    rxp1,,<;.,ii   (ause»l.J.y^i.-)vy;AVatcr*-:,  -       '      '  <%iotfand  Tt^arney:.  ari-  n..w  au  advisory-owtnittcC.     TtW/iK-w 

'    '      ■  '    '  \a'iK^ral  coinnVittit-\\:ill    visit/ e;;ah<Uvisi<)in   of  the   road  v"    'ne 

TMh      II-.LFPHONb.     \  OlCh  day  each  nvuniir'to  oHifvr  vmh  bx'a;l  c^:>THmiUceinen  and  to  in- 

TIk-  "c.intpai«n  uf;: pj^itenc^s"  Vni  the  Snutbern  I.Nicitic  inctuileS. ■  /spect  tlfv: jiniptrtv^    Maj< ir  i *ajitib/irn : iK, ibc  5y**ll-kti« i\vn  Kisti  rian 

little  placards  attacfied,  to  the  telephone  stanils  in  the  iiffices  of   -  :uid.  fe>rnTef  (raOic^ ;<ftker  of  the  r.altitn"fe  &•  Ohiti.     Mt.  fv>.\ille 


was  tor  i3  veaTS  a  division  ¥111  lerinl^-ndent  ivtst  of  the  Dbio 
river.  ^Ir.  Unar  ha^  iieeir  in  tbt^  tnecbaiiical  .<U-partmci)t  >;ince 
\!^)7,.  aS:  Ti^ister  nJt-clia.ijic  anH  ,sui»erinten<k*lit-  ttf  niotfvc  l>o\y;icr. 
Mc  ;n^t>d  vva^  ft  tf tnorly  a .  divisi<  iii  ^ngHw^r.  Mr  CamplH'll  a 
sfati'in  aijerit'ahd  Dr.  P.arlHt  liv  tin-  relief  ftvpartiTieht.  ^fr  Craiir 
ti'r  the  p;ist  iiine  years  Has  been  inspector  of  safety  ai)i«U:  ti.'' « 


' ho  coiMji.iny.  These  "reniinder.s"  ci nix  e>  tlu-  1' ill< "wini;  a<.l\'i.ce : 
When  yi.u  answer  the  telepb>ine,  Ik-  ]ileasaiH-  lt;costs  Vou  noth- 
inv  and  in  your  heart  y>>u  uant; 'to  I>c  bki  d.  As  \v>ui  'akc .Vsff  the 
receiver,  say.  'J^ontliern  I'acilic.'  and  tben_  i;i\T  y^mr  ilantc  dir 
dei)artnient.  It  saves  time.  Sai<l  i)lea>aiit1y.  It  is  h  .eood  ad- 
virtisemcnt  for  yourself  and  liie  voniiiain.     I  liatilc  tbf  'nait  ubo 

helps  you  or  jitA<«s-  yon  irtfornuttiori--be  likes  it.  .  Ucn>cni1>cr.  on      iti  tltc  <*nipb\v  of  the  .liitorstatc  C' iinnierce  ronunjssion. 
t b(  t elepbono,  the  voicv  i,s  eVerythinj.;.    Set;  iWit.  it  t^^ 

SAFETY  FIRST  ON  THE  NEW  HAVEN 

\  ■safety  first"  nieiti.ii.n  was  held  at  Boston  on  .Sunibir.  Janti- 
ary-25.  at  which  over  two  thousand  men  Were  present.  They 
Vv,e're:  r^ddrcssed  by  Hovvard  Elliott,  cbainnan  of  the  Iward  of 
directors  of  the  Xcw  York,  New  Haven  &  Hartford:  Tames  T I. 
'  instis.   iircsijleiif.  .0/  th,;tt,:Coa<l,- and/.o^^^^        oHicers;     Mr.  .Elliott 


*i  , 


PASSENr.ER     TRAINS     ABOUT    SAN    FRANCISCO 

..The  iireat  hm.nber  <if  S«>utbern  l^icinc  pas5t'i)v:er  trai|Js.,<»j»or- 
ated  daily  within  a  ra<liu<  i.f  50  miles  front  Snn  Francisco  is 
shown  in  ii,ttures  coini'ihd  i"  the  « iffice  of  General  Smn;rinten<l- 
erit  J, ;M;  Yinvis :<>f  th<'  t^entral  DisttJct;  ^rl^  tfife  Ceast.  U 
San  Jose.  San  HruiTo,  Mayhi-Td.  I.o^.Gat»is—^Iivrcai*v3  trains 
daily.  fjrvitnMi^wljty-  j[4a!  .Fri«lay :  74  <m  Satijniavs  a«d'  55  «(i  Sun- 
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days.  On  the  Transhay  lines— Oakland  through  Port  Costa;  Oak- 
land-N'iles-Ncwark;  Redwood-Xiles  and  Xilcs-San  Jose — there 
arc  86  daily  from  Monday  to  Friday,  and  an  i-qual  number  on 
Saturdays  and  Sundays.  On  the  \'allcjo-Suisun-Calistoga-Santa 
Rosa  there  are  24  daily. 

On  the  electric  suburban  system  there  are  1,156  trains  han- 
dled daily  between  Monday  and  I'Viday;  1,205  on  Saturdays  and 
1,180  on  Sundays. 

On  the  steam  suburban  lines — Shcllmound  to  Richmond  and 
to  Stonchurst — there  arc  34  <laily  except  Sundays,  when  there 
arc  31. 

The  total  is  1.373  daily  I>ctwccn  M(^nday  and  Friday;  1,423  on 
Saturdays  and  1.376  on  Sundays. — Soutlwrn  Pacific  Bulletin. 


that  of  the  commonly  used  '"1 
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igh  speed"  (type  P  M)  brake  equip- 


ment:  l)ehavior  of  brake  sho;s  as  tests  progressed  and  any  varia- 
tion in  the  result  of  similar  ests  which  cannot  be  accounted  for 
by  known  changes  indcpcnd*  nt  of  the  I)rake  shoes;  and  the  co- 
efficient of  friction  between  t  le  wheel  and  the  rail  under  varying 

the   presentation    of   the   paper   the 
cussion.     An  informal  dinner  ( a  la 


weather    conditions,      .\fter 
meeting  will  be  open  for  di 


carte)  will  be  served  at  6:30  p.  m.    Those  desiring  to  i)articipate 


should  notify  H.  R.  Cobleig 
Worth).  New  York,  before 
meeting  in  the  societv's  room 


1.  505   Pearl  street    (telephone  4200 
February  9,   and   are  requested  to 
at  6:15  p.  m. 


REPORT    ON    SMOKE     ABATEMENT    IN     CHICAGO 

The  Chicago  Association  of  Commerce  Committee  on  Smoke 
.\batement  and  Electrification  of  Railway  Terminals  has  sub- 
mitted a  report  to  the  association  stating  it  has  practically 
completed  its  investigation  of  the  situation  with  respect  to 
smoke  in  Chicago,  but  it  has  not  completed  its  studies  as 
to  the  remedy.  The  report  says  in  part:  "Meanwhile  the  com- 
mittee is  actively  at  work  upon  a  program  of  study  and  de- 
sign touching  the  important  problems  affecting  the  technical 
practicability  and  the  cost  of  complete  electrification.  This 
is  a  problem  ])rcsenting  many  details,  each  one  of  which  is 
receiving  careful  and  systematic  attention. 

"Studies  are  being  made  al.so  concerning  the  financial  prac- 
ticability of  carrying  out  the  necessarily  extensive  program 
for  clecti-ification  of  the  railway  terminals  of  Chicago,  in  the 
event  that  such  elcctriilcation  shall  be  recommended  in  the 
committee's  report. 

"In  conclusion,  it  may  not  be  amiss  to  say  that  most  of  the 
materials  necessary  to  solve  the  question  of  the  necessity  for 
the  electrification  of  Chicago's  railway  terminals  and  the  me- 
chanical feasibility  of  such  electrification  are  in  band,  but  that 
the  information  so  far  gathered  as  to  the  fmancial  practicability 
of  such  an  undertaking  is  not  sufficient  at  the  present  time  to 
enable  the  committee  to  determine  this  jiliase  of  the  problem." 


. //>  Brake  Associaiion. — Tihe  twenty-first  annual  convention 
of  the  .\ir  Brake  Association  will  be  held  at  the  Hotel  Pont" 
chartrain,  Detroit.  .Mich.,  Ma\l5-iS.  1914.  The  subjects  are  as  fol- 
lows: Electro-Pneumatic  Sigiijd  System  for  Passenger  Trains,  by 


L.  N.  .\rmstrong;  Air  Hose,  b 
(lation  Hrake  (icar  for  Hoavv 


T.  W.  I  )ow ;  Clasp  Type  of  Foun- 
Passenger  Equipment  Cars,  by  T. 
L.  Hurton;  .\ir  Gage  and  Conductor's  X'alve  in  Caboose  Cars, 
by  Mark  Purcell :  .\nalysis  )f  the  Factors  Involved  in  Con- 
trolling and  Stopping  Passenaer  Trains,  by  Walter  V.  Turner: 
100  I'cr  Cent  Efficiency  of  Freight  Train  Drakes,  by  Fred  von 
r«ergen ;  Recommended  Practice.  S.  G.  Down,  committee  chair- 
man: Topical  Subjects,  Mountiin  Grade  Work,  by  II.  II.  Forney, 
and  -Modern  Train  r.raking.  liv-  George  \\  .  Xolan.  .\mong  the 
entertainment  features  of  thel  convention  will  be  a  "Manufac- 
turers' Exploitation  Meeting.'"/  One  afternoon  will  be  set  asi<le 
tor  the  members  to  asseinbk-  jn  the  convention  hall,  where  each 


exhibitor  will  be  given  from 
ploit.  by  discourse,  charts  or  1 
chooses,  the  product  or  tlevice 
the  assemblage.     The  executiv 
vention  novelty,  believing  thai 
and  also  give  the  members  an 


.•^  to  30  minutes  in  which  to  e.\- 
nterii  slides,  or  in  any  manner  he 
wliicb   be  desires  to  place  betV)re 
committee  inaugurates  this  con- 
it  will  assist  the  booth  exhibits. 
orderlv  account  of  what  the  ex- 


hibitors are  contributing  to  thel  air  brake  art. 


Tlie   following   list    giz'es    i:a)ncs    o 


MEETINGS     AND     CONVENTIONS 

Master  Boiler  Makers'  .1ssoeiafi,)ii. — The  eighth  annual  con- 
vention of  the  Master  Boiler  Makers'  .\ssociation  will  be  held 
at  the  Hotel  Walton.  Philadelphia.  Pa.,  which  will  be  head- 
quarters, on  May  25,  26,  27  and  2<S.  1914. 


.\IR     r.RAKE    .Xs.SOCI.XTinx.        |'.     M.     Xf 

vention.   May   5-8,    1914,    l>itr. 

.American    Railway    Master    Mech 

building:,  Chicago. 


secretaries,    dates   of   next   or   regular 

Con- 


meclitigs,  and  places  of  meeting  of     lechanical  associations. 

lis,   .S3   .State   St..   Boston,   Mass. 
t.   Mi<li. 

Nics'    Assoc. — J.    W.    Taylor,    Karpen 
Convention,  June   1517.   1914,  .Atlantic  City,  N.  J. 

Association. — A.  R.  Davis,  Central  of 


of   Pennsylvania,    Philadelphia, 
-American    Society    of    Mechanical 
Tliirtv-iiinth    St..    New    York. 


.American   Railway  Tool  I-oremen's 

Georgia,    Macon,   Ga. 
American   Society   for   Testinc,   Ma-^erials. — Prof.   E.   Marburg,  University 


Pa. 

Engineers.— Calvin    W.    Rice,    29    W. 

tailroi'.d   sosinn.   l'tl)ruary    10.    191-1. 


American  Society  of  Mechanical  F,iigiiiecrs. — .\  paper  on 
Brake  Performance  on  Modern  Steam  Railroad  Passenger  Trains 
will  be  presented  by  S.  W.  Dudley,  assistant  chief  engineer,  West- 
inghouse  Air  Brake  Company.  Pittsburgh.  Pa.,  on  Tuesday.  Febru- 
ary 10,  1914,  at  8:15  p.  m..  at  29  West  Thirty  ninth  street.  Xew 
"^  ork.  The  data  to  be  presented  are  the  result  of  important  tests 
made  by  the  Pennsylvania  Railroad,  in  conjunction  with  the  West- 
inghouse  Air  Brake  Company,  during  the  past  year.  Among  the 
more  important  topics  are  the  frillowing :  The  maximum  per- 
centage of  emergency  braking  power  which  can  he  adopted  ;  a 
comparison  of  the  relative  performance  of  the  clasp  brake  rigging 
(two  shoes  per  wheel)  and  the  standard  brake  rigging  (one  shoe 
per  wheel)  under  corresponding  conditions;  a  comparison  of  the 
performance  of  the  improved  brake  mechanism  (type  U  C)  with 

RAILROAD    CLUB    MEETINGS 


Car   Foremen's  Association  of  ChicAgo. — .Aaron   Kline,   841   North  Fiftieth 
Court,   Chicago;   2d   Monday  inlnionth,   Chicago. 


Chief    Interchange   Car    Inspectors' 


•S.   Skidniore,  946  Richmond  strt  et,  Cincinnati.  Ohio 


Internation.\l    Railway    Fi'el    .\ssoc 
building.  Chicago.     Convention, 


ation.— C.   G.    Hall.    922   McCormick 
May  18-22,  1914,  Chicago. 


AND   Car    Foremen's   Association. — 


International  Railway  General  Foiemen's  Association.— William  Hall, 
829  \V.  l^roadway.  Winona,  >Jinn.  Convention,  July  14-17,  1914. 
Hotel   Sherman,   Chicago. 

International  Railroad  Master  P.la(1ksmiths'  .Association. -;-.A.  L.  Wood- 
worth,  Lima,  Ohio.     Convention    August  18-20,   1914,  Milwaukee,  Wis. 

Master  Boiler  Makers'  .Association.  —Harry  D.  Vought,  95  Liberty  St., 
New   York.      Convention.   May  2  5-28,   1914,   Philadelphia,   Pa. 


Master   Car    Hl-ilders'   .Association. — 
cago.     Convention,   June    10-12, 

Master  Car  and  Locomotive  Painters 
Dane,  B.  &  M.,  Reading,  Mass 

Railway    Storekeei'ers'    .Association. -\-J 

Ohio. 
Traveling  Engineers'  Association. — W, 

East    Buffalo,   X.   V.      Conventioi 


L    W".   Tavlor,    Karpen   building,   Chi- 
1914,   Atlantic  City,    X.   J. 

Assoc,  of  U.  S.  and  Canada. — A.  P. 


P.   Murphy,    Bo.k   C,   Collinwood, 

O.  Thompson,  X.  Y.  C.  &  H.   R., 

.August,    1914,   Chicago,   111. 


Club. 


Next 

Meeting. 


Cana^an     

.    Feb. 

10 

Central    

.    Mar 
.    Feb. 

i:> 

New    England... 

10 

New  York 

.    Feb. 

20 

Pittsbnrgh    

.    Feb. 

27 

Richmond   

.    Feb. 

9 

St    Louis    

.    Feb. 

1.^ 

Western    

.    Feb. 

17 

Title  of  Paper. 


The  College   Man   anil  the  Railroads... 

Interchange    Rules     

Steel    Passenger   Car   Construction 

Development    in    Railway   Signal    Glass. 

Malleable    Iron    I'ipe    Fittings 

Wrought   Iron   vs.   Steel   Tubes 


Author. 


Secretary. 


T.  S.  Hall... 
H.  M.  Butts. 
F.    AI.    BrinkerholT. 


Address. 


fas.  Powell   Ro^m   13,   ^Vindso^  Hotel,   Montreal. 
L  D.  Vought.. 


Wm.    E.    Cade. 


95 
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Wm.     Churchill H.  D.  Vought 95    Liberty   St.,   New  York 


T.   C.    Bannister 


J.    B.   Anderson...   207 


Liberty    St.,   New   York. 
-Atlantic   -Ave..   Boston,   Mass. 


Penna.    Station,    Pittsburgh,    Pa. 


T.    A.    Kincaid..!!!!'.   F.    O.    Robinson..    C.  kc  O.   Ry.,  Richmond,   Va. 
Slason     Thompson....   B.  W.  Frauenthal. |  Uiyon    Station,   St.   Louis,   Mo. 
W.    E.    Dunham [Jos.    W.    Taylor. ..    1 1 12    Karpen    Bldg..   Chicigo. 
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PERSONALS 


It  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railzcays  of  this  country,  and  zee  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring   this  about. 

GENERAL 

E.  B.  Hall,  division  master  mechanic  of  the  Chicago  &  North 
Western  at  Chicago,  has  been  appointed  assistant  to  the  general 
superintendent  of  motive  power  and  car  departments,  with  head- 
quarters at  Chicago. 

Alonzo  G.  Pack,  district  inspector  of  locomotive  boilers  for 
the  Interstate  Commerce  Commission  at  Denver,  Col.,  has  been 
appointed  assistant  chief  inspector,  with  headquarters  at  Wash- 
ington,  D.  C,  succeeding  l-'rank   McManamy,  promoted. 

Frank  McManamy  has  been  appointed  chief  inspector  of 
locomotive  boilers  for  the  Interstate  Connnerce  Commission, 
with  headquarters  at  Washington.  D.  C.  succeeding  J.  F.  En- 
sign, deceased. 

J.  W.  Sasser.  master  mechanic  of  the  Seaboard  Air  Line,  at 
Jacksonville,  Fla..  has  been  appointed  superintendent  of  motive 
power  of  the  Norfolk  Southern,  with  office  at  Norfolk.  Yn. 

MASTER   MECHANICS  AND  ROAD   FOREMEN  OF 

ENGINES 

C.  D.  Ash  MORE,  general  foreman  of  the  Chicago  &:  North 
Western  at  Clinton.  Iowa,  has  been  appointed  master  mechanic 
at  Pekin.  111.,  a  newly  created  position. 

Wm.  Baker  lias  been  appointed  road  foreman  of  engines  of 
the  Lehigh   \'alley,  with  office  at  Wilkes-Barre,   Pa. 

J.  A.  Barker  has  been  appointed  road  foreman  of  engines  of 
the  Chesapeake  &  Ohio  of  Indiana,  with  office  at  Peru.  Ind. 

J.  D.  Beltz  has  been  appointed  road  foreman  of  engines  of 
the  Baltimore  &  Ohio  at  Pittsburgh,  Pa. 

John  Benzies,  supervisor  of  locomotive  operation  of  the  ^lis- 
souri  and  Des  Moines  Valley  divisions  of  the  Rock  Island 
Lines,  with  office  at  Chicago,  has  had  his  jurisdiction  extended 
over  the  West  Iowa  division. 

F.  W.  BoARDMAN  has  been  appointed  master  mechanic  of  the 
Baltimore  &  Ohio  at  Eastside,  Philadelphia,  Pa.,  succeeding 
W.  Sennott. 

J.  A.  Cassady  has  been  appointed  master  mechanic  of  tlie 
Alabama  Great  Southern,  with  office  at  Birmingham,  Ala. 

B.  F.  Crowley  has  been  appointed  supervisor  of  locomotive 
operation  of  the  Baltimore  &  Ohio,  with  headquarters  at 
Wheeling.  W.  \'a.,  succeeding  T.  B.  Burgess. 

W.  A.  Curley  has  been  appointed  master  mechanic  of  the 
Missouri   Pacific  at  Monroe,  La.,  succeeding  W.  J.  McKiernan. 

F.  S.  Deveny  has  been  appointed  road  foreman  of  engines  of 
the  Baltimore  &  Ohio,  with  office  at  Chicago  Junction.  Ohio. 

J.  G.  Dole  has  been  appointed  master  mechanic  of  the  Al- 
liance division  of  the  Chicago.  Burlington  &  Quincy,  with  head- 
quarters at  .\lliance.  Neb.,  succeeding  T.  J.  Raycroft,  resigned. 

G.  N.  Gage  has  been  appointed  assistant  road  foreman  of 
engines  of  the  Baltimore  &  Ohio,  with  headquarters  at  Rock- 
wood,  Pa. 

E.  J.  Garrett  has  been  appointed  road  foreman  of  equipment 
of  the  Missouri  &  North  Arkansas,  with  the  additional  duties 
of  inspector  of  locomotive  fuel  performance,  with  office  at 
Harrison,   Ark. 

J-  I.  Keiper  has  been  appointed  road  foreman  of  engines  of 
the  Lehigh  Valley,  with  headquarters  at  South  Easton.  Pa.,  suc- 
ceeding John  Ronev. 


H.  Klgler  has  been  appointed  road  foreman  of  engines  of  the 
Lehigh  Valley,  with  office  at  Buffalo,  N.  Y. 

William  Lanon  has  been  appointed  supervisor  of  locomotive 
operation  of  the  Arkansas.  Indian  Territory  and  Louisiana 
divisions  of  the  Rock  Island  Lines,  with  headquarters  at  Little 
Rock.  Ark.,  succeeding  S.  T.  Patterson,  transferred. 

J.  W.  Neill  has  been  appointed  district  master  mechanic  of 
the  Canadian  Pacific  at  Moose  Jaw,  Sask..  succeeding  J.  P. 
McAnany.  '■"■■.■?/;]: '"'^ 

T.  Nicholson  has  been  appointed  master  mechanic  of  the 
Louisiana  Railroad  &  Navigation  Company  at  Shreveport.  La., 
succeeding  M.  F.  McCarra,  resigned. 

J.  O'Connor,  assistant  master  mechanic  of  the  Staten  Island 
Rapid  Transit,  and  the  Staten  Island  Railway  at  Clifton,  Staten 
Island,  N.  Y.,  has  been  appointed  master  mechanic,  with  head- 
quarters at  Clifton,  and  his  former  position  has  been  abolished. 

H.  H.  Parker  has  been  appointed  master  mechanic  of  the 
Seaboard   Air  Line  at  Jacksonville,   Fla. 

S.  T.  P.MTERSON  has  been  appointed  supervisor  of  locomotive 
operation  of  the  Chicago  Terminal.  Illinois  and  East  Iowa  divi- 
sions of  the  Rock  Island  Lines  at  Chicago.  Ill,  succeeding  R.  E. 
Wallace. 

B.  Powers  has  been  appointed  road  foreman  of  engines  of  the 
Detroit,  Toledo  &  Ironton,  with  office  at  Springfield,  Ohio. 

C.  B.  Randall  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific,  with  headquarters  at  Van  Buren,  Ark.,  suc- 
ceeding W.  A.  Curley.     :  W':i 

Edward  Robertson  has  been  appointed  road  foreman  of  equip- 
ment of  the  Arkansas  division  of  the  Rock  Island  Lines,  with 
headquarters  at  Little  Rock,  Ark.,  succeeding  H.  L.  Foster. 

J.  H.  Watters,  master  mechanic  of  the  Georgia  Railroad  at 
Augusta,  Ga..  has  resigned  after  43  years  of  continuous  railway 
service,  to  devote  his  time  to  other  work.  A  portrait  of  Mr. 
Watters  and  a  sketch  of  his  railway  career  were  published  in 
the  Railway  Age  Gazette.  Mechanical  Edition.  October,  1913, 
page  573.     The  position  of  master  mechanic  has  been  abolished. 

F.  W.  Wilson  has  lieen  appointed  supervisor  of  locomotive 
operation  of  the  Cedar  Rapids.  Minnesota  and  Dakota  divisions 
of  the  Chicago,  Rock  Island  &  Pacific,  with  headquarters  at 
Cedar  Rapids.  Iowa.  .*.-> 

CAR     DEPARTMENT 

Oscar  Anderson  has  been  appointed  car  foreman  of  the  Great 
Northern  at  Skykomish,  Wash.,  succeeding  W.  E.  Johnston. 

John  S.  Cooper  has  been  appointed  car  foreman  of  the  Rock 
Island  Lines  at  Hulbert,  Ark.,  succeeding  W.  K.   Smith. 

F.  H.  Edmonds  has  been  appointed  traveling  car  inspector  of 
tlie  Missouri  Pacific,  with  office  at  Little  Rock,  Ark.,  succeeding 
C.  F.  :\Iase. 

J.  Fletcher  has  been  appointed  car  foreman  of  the  Rock 
Island  Lines  at  Armourdale,  Kan.,  succeeding  George  McDonald. 

E.  W.  Hartoigh  has  been  appointed  car  foreman  of  the  Mis- 
souri, Kansas  &•  Texas  at  St.  Louis,  Mo. 

John  H.  Hawkins  has  been  appointed  car  foreman  of  the 
Rock  Island  Lines  at  Pratt,  Kan.,  succeeding  C.   R.  McArthur. 

G.  F.  Hennessey  has  been  appointed  general  car  and  locomo- 
tive foreman  of  the  Chicago,  Milwaukee  &  St.  Paul  at  Marion, 
Iowa.  :  .•:/>■'. 

W.  C.  Linder  has  been  appointed  car  foreman  of  the  Penn- 
sylvania Railroad  at  Shire  Oaks,  Pa.,  succeeding  J.  E.  Ruff. 

C.  I'.  Mase  has  been  appointed  general  foreman,  car  depart- 
ment, of  the  Missouri  Pacific,  with  headquarters  at  Argenta, 
Ark.  . 
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C.  R.  Mc Arthur  has  been  appointed  car  foreman  of  the 
Rock  Island  Lines  at  St.  Louis,  Mo.,  succeeding  J.  Fletcher. 

George  McLean  has  been  appointed  car  foreman  of  the  Chi- 
cago Great  Western  at  Oelwein,  Iowa,  succeeding  W.  R.  Lutem. 

F.  T.  Su.MMERS  has  been  appointed  general  car  foreman  of 
the  Baltimore  &  Ohio  at  Garrett,  Ind.,  succeeding  J.  H.  Agar. 

SHOP    AND    ENGINE     HOUSE 

F.  S.  .•\nthony,  mechanical  superintendent  of  the  Texas  & 
Pacific  at  Marshall,  Tex.,  has  resigned. 

L.  E.  BoLiNE  has  been  appointed  foreman  boilermaker  of  the 
Rock  Island  Lines  at  Pratt,  Kan.,  succeeding  J.  W.  Greenly. 

Lee  Chapman,  division  foreman  of  the  Chicago  &  North 
Western  at  Norfolk,  Neb.,  has  been  appointed  division  foreman 
at  Chadron,  Neb.,  succeeding  W.  H.  Halsey,  transferred. 

J.  P.  CooNEY  has  been  appointed  locomotive  foreman  of  the 
Great  Northern  at  Casselton,  N.  D.,  succeeding  J.  T.  Mur- 
tinger. 

William  A.  Cull  has  been  appointed  roundhouse  foreman  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Silsbee,  Tex.,  succeeding 
F.  J.  Mannix. 

A.  J.  Cunningham  has  been  appointed  foreman  of  the  .Atchi- 
son, Topeka  &  Santa  Fe  at  Barstow,  Cal. 

C.  R.  Fryant  has  been  appointed  shop  foreman  of  the  Chicago 
&  North  Western  at  Wyeville,  Wis.,  succeeding  G.  Schimming. 

W.  H.  Halsey,  division  foreman  of  the  Chicago  &  North 
Western  at  Chadron,  Neb.,  has  been  appointed  general  foreman 
at  Missouri  \'alley,  Iowa,  succeeding  George  H.  Logan,  pro- 
moted. 

J.  B.  Haslet  has  been  appointed  locomotive  foreman  of  the 
Great  Northern  at  Breckenridge,  Minn.,  succeeding  William 
Krier. 

Albert  Lodor  has  been  appointed  foreman  boilermaker  of  the 
Rock  Island  Lines  at  Biddle.  Ark.,  succeeding  P.  J.  Donohue. 

George  H.  Logan,  general  foreman  of  the  Chicago  &  North 
Western  at  Missouri  Valley,  Iowa,  has  been  appointed  general 
foreman  at  Clinton,  Iowa,  succeeding  C.  D.  ,\shmore,  promoted. 

J.  W.  McDonough  has  been  appointed  roundhouse  foreman  of 
the  Erie,  at  Kent,  Ohio,  succeeding  P.  J.  Gallagher. 

R.  S.  Mennie  has  been  appointed  engineer  of  shop  improve- 
ments of  the  Rock  Island  Lines,  with  headquarters  at  Chicago, 
succeeding  W.  J.  Eddy,  promoted. 

J.  Murphy,  division  foreman  of  the  Chicago  &  North  Western 
at  Tremont.  Neb.,  has  been  appointed  division  foreman  at  Nor- 
folk, Neb.,  succeeding  Lee  Chapman,  transferred. 

T.  Nash  has  been  appointed  general  foreman  of  the  Baltimore 
&  Ohio  at  Holloway.  Ohio,  succeeding  H.  Ainscough. 


Supply  Trade  Notes 


S.  Olson,  general  shop  foreman  of  the  Oregon  Short  Line 
Ogden,  Utah,  has  been  transferred  in  that  capacity  to  Pocatell^ 
Idaho. 


* 


F.  C.  SiMPSo.N"  has  been  appointed  general  foreman  of  the 
Southern  Railway  at  Asheville,  N.  C.  succeeding  E.  L.  Adams. 

F.  Stamelin,  shop  foreman  of  the  Canadian  Pacific  at  Winni- 
peg, Man.,  has  been  appointed  night  locomotive  foreman  at  that 
point,  succeeding  J.  Morton,  transferred. 

J.  E.  Stone  has  been  appointed  general  foreman  of  the  Oregon 
Short  Line  at  Ogden,  Utah. 

H.  WiTTE,  roundhouse  foreman  of  the  Chicago  &  North 
Western  at  South  Omaha,  Neb.,  has  been  appointed  division 
foreman  at  Tremont.  Neb.,  succeeding  J.  Murphy,  transferred. 


C.  H.  Schlacks  has  bee*  elected  president  of  the  Hale  &  Kil- 
bum  Company.  Philadelpliia,  Pa. 

John  F.  Schurch  has  been  elected  vice-president  of  the  Damas- 
cus Brake  Beam  Company ,  Cleveland,  Ohio. 

Kelly  R.  Johnston,  form<  rly  with  the  National  Malleable  Cast- 
ings Company.  Cleveland,  Ohio,  has  been  appointed  sales  agent 
of  the  locomotive  headlig  it  department  of  the  Remy  Electric 
Company,  Anderson,  Ind. 

A.  Reiche,  formerly  gem  ral  manager  of  the  Orenstein  Arthur 
Koppel  Company's  plant  ar  d  general  offices  at  Koppel,  Pa.,  sailed 
for  Germany.  January  14.  j^nd  has  been  succeeded  by  Erich  Jo- 
seph, formerly  New  York    nanager  of  that  company. 

The  Jerguson  Manufacturing  Company.  Boston,  Mass.,  has 
changed  its  name  to  the  ^\'iltbonco  Manufacturing  Company. 
The  company,  which  is  engaged  in  the  manufacture  of  Wiltbonco 
locomotive  and  boiler  specij  Ities.  will  remain  at  the  same  address 
and  continue  under  the  san  e  management. 

William  Cooper,  director!  of  buildings  and  equipment  at  the 
East  Pittsburgh  works  of  ihe  W  estinghouse  Electric  &  Manu- 
facturing Company,  died  oii|  January  23.     Mr.  Cooper  was  born 

near  Watertown.  N.  Y., 
on  November  24,  1861. 
He  attended  Cornell 
University  and  began  in 
business  with  a  cheese 
manufacturing  firm,  hav- 
injj  charge  of  the  power 
plant.  At  the  age  of  25 
he  went  to  Ottumwa,  la., 
to  engage  in  the  build- 
ing of  automatic  screw 
machines.  Soon  after 
he  started  a  shop  in 
Minneapolis  for  himself, 
undertaking  the  develop- 
ment of  a  compressed  air 
traction  system.  He  was 
thus  led  to  the  investi- 
gation of  the  hydraulic 
speed  changing  gear 
now  manufactured  by  the 
Waterbury  Tool  Com- 
pany. Waterbury,  Conn., 
and  used  for  moving  the  tui  rets  on  battleships.  Mr.  Cooper 
then  entered  the  emjiloy  of  th ;  Twin  City  Rapid  Transit  Com- 
pany, Minneapolis,  being  master  mechanic  and  chief  engineer 
for  four  years.  In  11^94  he  w  ?nt  to  the  General  Electric  Com- 
pany, and  during  his  stay  at  I  >chenectady  supervised  the  manu- 
facture of  the  locomotives  for  the  Baltimore  &  Ohio  terminal  at 
Baltimore,  being  detailed  to  lut  them  into  service  after  their 
erection.  .After  the  completion  of  this  work  he  became  asso- 
ciated with  Blood  &  Hale  consulting  engineers,  Boston, 
Mass.  On  September  1,  1891  he  entered  the  employ  of  the 
Bullock  Electric  &  Manufactiiring  Company.  Cincinnati,  Ohio, 
and  general  superintendent  in  clarge  of  engineering  and  manufac- 
turing.    In  1904  he  entered  thfc  railway  engineering  department 


of  the  Westinghouse  Electric 


first  work  was  to  investigate  tie  unit  switch  control,  which  the 


company  was  then  exploiting. 


Manufacturing  Company.     His 


Following  that  he  was  appointed 


engineering  inspector.  He  was  also  one  of  the  members  of  the 
verification  committee.  Two  yaars  ago,  when  the  works  depart- 
ment was  organized,  he  was  made  director  of  buildings  and 
equipment.  In  addition  to  othtr  work  in  the  railway  field  he 
was  active  in  the  design  and  manufacture  of  the  equipment  fur- 
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nished  the    several    roads    which   have   been    eleclrified   by   the 
Westinghouse  company. 

The  PuUman  Company  has  announced  the  establishment  of 
a  pension  plan  providing  for  the  retirement  of  employees  at  the 
age  of  70,  or  after  20  years  of  service  in  case  of  disability,  with  a 
pension  equal  to  1  per  cent  for  each  year  of  service  of  the  aver- 
age rate  of  pay  for  the  last  year  of  service.  Xo  one  over  45 
years  of  age  will  be  taken  into  service  hereafter  except  by 
special  arangement.  The  pension  plan  will  be  administered  by 
a  board  of  pensions,  consisting  of  Richmond  Dean,  general  man- 
ager, chairman;  William  Hough,  auditor;  Leroy  Kramer,  as- 
sistant to  the  i>rcsident;  L.  S.  Hungerford.  general  superintend- 
ent, and  L.  S.  Taylor,  treasurer.  The  company  has  about  33,000 
employees. 

The  Franklin  Railway  Supply  Company,  New  York,  because 
of  growth  in  business  has  been  compelled  to  enlarge  and  re- 
organize its  sales  department.  Walter  H.  Coyle  has  been  elected 
second  vice-president  in 
charge  of  sales.  Will- 
iam L.  Allison  will  re- 
main in  charge  of  the 
company's  office  at  Chi- 
cago as  western  sales 
manager.  J.  H.  Steiger 
will  continue  in  charge 
of  sales  on  the  Pacific 
coast,  with  office  in  San 
Francisco,  as  will  also 
Pedro  M.  Armendariz 
in  charge  of  sales  in 
Mexico  with  office  in 
Me.xico  City.  Ralph  G. 
Coburn  has  been  pro- 
moted to  eastern  sales 
manager,  and  .Man  Lich- 
tenhein  to  Canadian 
sales  manager,  both  with 
offices  at  30  Church 
street,   New   York. 

Walter  H.  Coyle  was 
born  at  Salamanca.  N.  Y.,  December  27.  1878.  Four  years  later 
his  family  removed  to  Meadville,  Pa.,  and  Mr.  Coyle  was  edu- 
cated in  the  public  schools  of  that  place.  -After  leaving  school 
he  was  for  11  years  in  the  service  of  the  Erie  Railroad  in 
various  capacities  in  the 
mechanical  and  traffic 
departments.  In  Janu- 
ary, 1905,  he  became 
identified  with  the  Kent 
Manufacturing  Company, 
Kent,  Ohio,  and  in  June 
of  tlie  same  year  entered 
the  mechanical  depart- 
ment of  the  Franklin 
Railway  Supply  Com- 
pany, with  headquarters 
at  Franklin,  Pa.  In  June. 
1911,  he  was  made  as- 
sistant to  the  vice-presi- 
dent, with  headquarters 
at  New  York,  and  was 
placed  in  charge  of  the 
sales  department  of  the 
central  territory,  which 
position  he  held  until  his 
election  as  second  vice- 
president,  as  noted  above. 

Ralph  G.  Coburn,  who  has  Ix^en  appointed  eastern  sales 
manager,  with  headquarters  at  New  York,  was  born  at  Boston 


Walter   H.   Coyle 


Alan    Lichtenhein 


Ralph  G.  Coburn 


in  1882.  He  graduated  from  Harvard  in  1904.  and  entered  the 
service  of  the  .American  Glue  Company.  He  remained  with 
that  company  about  four 
years,  being  in  charge  of 
its  western  factories  and 
having  his  headquarters 
at  Des  Moines,  Icwa. 
and  Chicago.  On  May 
1,  1909,  he  opened  the 
Chicago  office  of  the 
F>anklin  Railwaj'  Sup- 
ply Company  as  residcm 
sales  manager.  Or 
June  1,  1911,  he  wa- 
made  assistant  to  the 
vice-president,  in  charge 
of  eastern-southern  ter- 
ritory, with  headquarter^ 
at  New  York,  which 
position  he  held  until  his 
appointment  as  eastern 
sales  manager. 

-Alan   Lichtenhein   was 
born    May  24.    1887,  and; 
is    a   graduate    of    both :;  :'^>:    ^  .":: 

W  illiams  College  and  the  Harvard  Law  School.  Upon  the  death 
of  his  father,  who  for  many  years  occupied  a  very  prominent 
pt)sition  in  the  Canadian  railway  supply  field,  he  entered  the 
service  of  the  Franklin  Railway  Supply  Company  in  Cana'^a. 
and  now  succeeds  to  his  father's  position  in  charge  of  Canadian 
sales  of  that  company. 

Elmer  E.  Allbee  resigned  from  his  position  as  mechanical 
superintendent  of  the  Safety  Car  Heating  &  Lighting  Company, 
New  York,  on  January  1.  Mr.  Allbee  graduated  from  the  Uni- 
versity of  Vermont  in  1889.  He  entered  the  employ  of  the 
Safety  Car  Heating  &  Lighting  Company  in  1890,  and  has  held 
the  position  of  mechanical  engineer  and  mechanical  superintend- 
ent for  the  last  11  years. 

At  the  annual  meeting  of  the  directors  of  the  American  Arch 
Company,  John  P.  Neff  and  William  L.  Allison  were  elected 
vice-presidents. 

Mr.  NefF  was  born  at  La  Fontaine.  Ind.,  May  2,  1874.  In  1895 
he  was  graduated  from  the  mechanical  engineering  department 
of  Purdue  University 
and  entered  the  service 
of  the  Chicago  &  North 
Western  as  a  special  ap- 
prentice. During  the 
greater  part  of  his  spe- 
cial apprenticeship  be 
was  in  charge  of  the 
locomotive  testing  plant 
where  a  very  consider- 
able amount  of  researcli 
work  was  being  carried 
o.n  Following  this  he 
served  as  a  machinist ; 
assistant  roundhouse 
foreman  at  Chicago ;  di- 
vision foreman  of  the 
motive  power  depart- 
ment at  Waseca.  Minn., 
October,  1899,  to  Max, 
1901 ;  master  mechanic 
at  Huron,  S.  D.,  May. 
1901,  to  September 
1902;  master  mechanic  of  the  Western  Iowa  division,  with  head- 
quarters at  Boone,  Iowa.  September,  1902,  to  July,  1904.  In  1904 
he  left  railroad  service  to  take  a  position  as  engineer  of  tests 
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C.  ]>{.;  McArthir  lias  lH.'vn  api"'intccl  car  furcinan  ut  the 
RcMik  Island  liittes  at  St.  l.nuis;  Mo;,  succccdin!,'  J.  FletclRr. 

(JEORr.K  M(1.K\\  has  Iktu  ai>{»'iinc<l  car  t. >r«.inan  of  tlic  Chi- 
cago Great  \\estcrn  at  OcKvcin.  luwa.  succccdini;  \V.  R.  I.iitcin. 

I'\  T.  SuMsiERS  has  htvn  app>>intf<l  iri-noral  car  foreman  of 
the  BaltiiTir>rc  &  Ohk>  at  Uarntt.   ln<I..  succtcdini:  J.   II.  Agar. 

SHOP    AND     ENGINE     HOUSE 

I*.  S.  ANTiKiNY.  niiclvanical  supcriiutiiikiit  ui  ilic  I  cxas  & 
Pacific  alMarshjili,  Tex.,  has  rvsitinid. 

!..  E.  iWi.NK  has  hcon  app'iintcil  foreman  Ijoilermaker  uf  the 
Rocjy  Islantl  Lines  at   f'ratl.   Kan.,  succeedins  J.  W.  Greenly. 

Lee  CMapman.  ili\it-ion  foreman  "f  the  <'hicayo  &  Xorth 
Western  at  Xorlolk,  Xeh..  has  been  appointed  division  foreman 
at  Cha<lron,  Xeij.>  succeeding  \V.   11.   llalsey.  trail .^f erred. 

J.  P.  CoOXEV  lia.s  hcen  appointed  locomotive  foreman  of  the 
Great  Nofthcrn  at  Casselton,  X.  D .  succeeding  T.  T.  Mur- 
tinger. 

W  ii.i  I  AM  .\.  (  I'LL  lias  I.)rt.ii  ;ip]iMmleil  ri>un'llniuse  li'Teuian  i>i 
the  Atchison,  Topekn  &  S.inta  I'o  at  Sil>1)ee.  Tex..  snccie<linLr 
Fi.'J.  Mannix. 

Ai  j.Gu.vxj  J<r.i» A xr  has  bevn  api>uimed  foretnan  of  tite  .Atchi^ 
son,  Topeka  &  Santa  Fe  at  Rarsto^V^  Giidv; 

C,  R.  Frv.vnt  has  bet'n  appointed  shop  foreman  of  the  Chicago. 
&  Nooth;  VVcstcrn  at  Wyeville,  \yJ3,,'Sticoccdin.a:  G.  Schinnning. 

\V;H.IiA»,SEY»  division  foreman  of  the  Chicago  S:  .North 
Western  at  thadroji.  Xel>..  has  Ijeen  app<'inte«l  general  foreman 
at  Missouri  ^'al!ey•.  Iowa,  ■iiiccviiling  Georce  If.  Ln^an.  iiro- 
mote^. 

J.  B:  Hv^i.ET  has  been   appointe*!'  I^tcbniottve  foreman  oiihei 
Great    N'orthern    at   P»rcckenri<lge.    Minn.,    succcedinc    WiHi.im 
Krier. 

.Ai-BKRT  LoiHiR  ha*  been  app'  anted  foreman  boilcrmakef  uf .  the 
Rock  Island  Lines;  ai  BitldJ.e.  -Ark,.  s-ncree<ling  P.  J,  Doripiiue. 

George  H.  Log  a  N';  general  foreutan  of  the  Chicaijo  it  Xorth 
Western  at.Missnuri  A'alley.  Iowa,  has  beeii  api>ointe<l  general 
foreman  at  Chnton,  Iowa,  succeeding  C."  P-  .\shinore.  promoted, 

J.  W.  Mcr>n->!«»»'*iri;.lias  been  awiointed.  roimdh-mse  foreman  of 
the  Erie,  at.  Kent;  (^ii>,  shccc  Gallagher. 

R.'S.  MjB'X^'iE  rtas  been  apptVinted,' engineer  1' I  ship  improve- 
ments of  the  Rnck  lslan«l  Linesv  with  hcad<|uafter.s '  at  Chicago, 
succeeding  :Wij.;i^Edtl^y,'^.]pronh3tcd. 

J.  Mukfiiv.divisron  foreman  of  the  Chicago  iS:  Xorth  Western 
at  Tremont.  Xeb.,  has  been  aiip"i"l«'d  division  foreman  at  Xor- 
folk,  Xeb.,  succicdinu  I  a:c.  Chapman,  transfer  red. 

IT.'Xash  has  I'vcii  ;(J^pointcd  gcnc!-arf<^rcman  -i"  the  iJaltiniire 
&  Ohio  at  Holluwayj,  Ohio,  succeeding  11.  Ainscough. 

S.  Ol^on'.  general  slutf)  foreman  < if  the  Oregon  Short  Line  at 
Ogtlen.  Utah,  has  been  transferred  in  that  caiiacity  to  Pocatello, 
Idaho. 

F.  C.  SiMPSO:"?  has  been  a|tpoJnted  general  foreman  "f  the 
Southern  Railway  at. AsIieville,.X."  C.v  succeeding  E.  L.  .\dams, 

F.  Sta M ELI N,  sltop^  foreman  of  the  Canadian  Pacific  at  Winni- 
peg. Man.,  has  been  appointed  night  locomotive  foreman  at  that 
point,  siicceecling  J.  Morten,  transferred. 

J.  E.  .Stonk  has  been  appointed  general  foreman  of  the  Oregon 
Short  Line  at  Ogden,  I'tali. 

H.  WjtTE.  r<>nndl)ou.»e  foreman  of  the  Chicago  i*t  Xorth 
Western  at  South  Omaha,  Xeb.,  has  been  nppointed  division 
foreman  atTremont.  Xeb..  succeeiling  J.  Murphy,  transferred. 
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C.    II.  Scblacks  has  beei 
l.utrn  Company.   I'hiladelph 


John  1-.  Scliurcb  has  bee 
cus    Drake   Ik.im   Compair 


elected  president  of  the  tTale  &  Kil- 
a.  Pa. 

1  elected  vice-presi<lent  of  the  Uamas- 
C'leveland,   Ohiit. 


rly  with  the  Xatioual  Malleable  Cast- 
<  )hi'  >.  has  been  appointed  sales  agent 
U    deiiariment    of   the    Remy    Electric 


Kelly  R.  Jolni>ion.  form 
nii;s  Ci.nipany.  <.  K\il;m(l. 
of  the  locomotive  headli.i 
Company,  Anderson,   Ind 

A.  Reiche.  fortnerly  geiidral  manager  of  the  Orenstein  Arthur 
Koppel  Company's  plant  anl  general  offices  at  Koppel,  Pa.,  sailed 
for  Germany.  J.mu.iry  14.  Jjid  has  been  succeeded  by  Erich  Jo- 
seph,  formerl\    .\\w    \  ork  jnanauer  of  that  cony>^uy. 

l  be  Jerguson  ManufaCti  rinv:  l  onipany.  Boston,  Mass.,  has 
changed    its   name    to    the 


Thv  company,  w  hich  i.s  en.y;    , 

locomotive  and  Ixiiler  specia  tics,  will  remain  at  the  same  address 


and  continue  under  the  sam 


•  man;igement. 


William    Looptr,  <lircctf>r 
East    Pitt -burgh   xvi)rks  of 
facluriii!.;   t'oniii.iny.   fliid  oi 


\ilthonco    Manufacturing    Company, 
.jed  HI  the  manufacture  of  Wiltlionco 


of  buibliiigs  and   e(|Uipment   at    tli€ 

ic   W  estinghoii.vc   ICkctric  it   Manu- 

l.muary  23,     Mr, .(  ooper  was  born 

near  \\  atertown.,  X.  V.v 

yj6tty  X!bveml><?r  24,  i^l.^ 
lie  attended  Cornell 
I  'ni\  er.-ity  an<l  began  ifi 
business  With  a  cheese 
manufacturing  !irn^  hav- 
iu'i  char.sie  <>\  the  poweT 
plant.  .\t  tlu-  a.ge  c>i  25 
he  went  to  Ottumwa,  la.; 
to  c-ngage  in  the  bitild- 
ing." vpf  ^.utomatic  screw 
niadiines.  Soon  after 
he  started  a  shop  in 
Minneapolis  lor  himself, 
imdertaking  the  develop- 
ment of  a  conii»ressed  air.- 
traction  system.  He  was 
thus  led  to  the  investi- 
gation of  the  hydraulic 
speed  changing  .gear 
now  mamifactured  by  the.. 
W  ater'ni. ry  T( >ol  C( mu--' 
pany,  Watcrburj',  Conn.. 
and    usid   inr;  j«,"»^'"3S^^I'*-'   '",  ""v^^  ."P  battleships.     Mr.   C<ioper 

rwin'("ily  Rajiid  Transit  C^mi- 
ter  niech.inic  and  chief  engineer 
ent  iq"  tire  (ietieral  Electric  Com- 
vlu  iKct.nly  .supervisetl  the  manu- 
llie  I'.allimore  vt  Ohio  terminal  at 
lut   them    into   .service   after   their 


Cooper 


then  emere<l  the  ein]itoy  of  t1 
pany.  Minne;ipolis.  beinu  m.i; 
for  four  years,     in   IN04  in-  \i| 

pany.  and   dnrinL:   bi-   <t.-i_\    .it 

factnre  of  the  locomotives  for 

Baltimore,    lieiu!.;    <letailed    to 

erection,      .\fter   the    cunpleliiii   of   tlii>   work   he   became   asso- 


ciated witli  r.Iood  \-  llak- 
Mas."?.  On  Septendier  1.  b^''/* 
Bullock  Electric  iV  Mamifacii 
and  .general  sujurintindeiU  in  d 


first  work   was  to  investigate  tl 
company  w.is  then  exjiloiiing. 
engincerin.g  inspector.     lie  was 
verification  conniiittee.     Two  y<. 
mcnt    was    organized,    he    was 


consulting  engineers,  Boston, 
ln'  entered  the  employ  of  the 
ing  (<mi])any.  Cincinnati.  Ohio, 
of  engineering  and  manufac- 
jartment 
s 
unit  switch  control,  which  the 
■ollowing  that  he  was  appointed 
also  one  of  the  members  of  the 
irs  at;o.  when  the  works  depart- 
nade   director   of   buildings    aiul 


and  .general  sujurintindeiU  in  d  ar:-;f  ot  engmeermg  and  manufac 
luring.  In  l''(M  be  entereil  tbi  r.iilway  engineering  departmen 
of  the  W  estinghouse   Electric  <:   Manufacturint;   Company.     Hi 


e(iuii)mcnt.      In   addition   to  oth  ?r  work   in   the   railway   field   lit 
was  active  in  the  design  and  m  mufacture  of  the  equipment  fur- 
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nishcd   tire  several    roads    which   have   been   elecirincd ;  hy   tbt> 
W  cstinghtnvse  conipriny.  >■ -^^  y, ::;  • --X  ■ . 

The    Pulliiiaii    t.-piiiiiaiiy   has  'aiVnmjhc<Hl  jhe,  I'^lablishnicnt  of 
a  pension  plan  providing  tor  the  retirement  of  eiilployccs  ;rt  the.- 
a"-e  of  70.  or  after  20  years  of  service  in  case  ottltsabihty,  with  a 
pension  Jciual  t-;.  1  per  cent  for  each  year  of  ;servici>  of  rfie  aver- 
ai^e  rate  of  pay  for  the  last  year  of  service.     Ncroneox^r  43 
years   of  age  .will    1>e    taken   into    service   hereafter   except   by  . 
!.;.ccial   aran?ie'nient.     The  pension   i-lan   will  be  udministercl  by 
aboard  of  pensions,  cnnsistiny:  of  Kichniohd  Dean,  general  man- 
ager, chairtiian:    William    Hough,    auditor:    Leroy    Kramer.   a>;- 
Mstiint  to  the  president;  I-  S.  Iluni;eri"..rd.  general   superintend. 
ent.aii<iL..S.  Taylor,  treasurer,.  Thc^eon^l>aJiiL  jias  about  33,000^ 
rn-ployecs^  '-".'■..-'■'•  •.''V;   'y'-"::'',  •■'■■  '\.  /■ 

The  Franklin    Kailu  ay   Supply  Companjv  kevv   Vi»rk,;  bieGaiise 
Ml  growth  in  business  lias  been  compelled  to  enlarge  and;  re-i 
rganize  its  sales  depart.iie»Tt^^  AVidter  l-l.  Coyl^^ias  been  elected 
second   vice-president   in       ;  :    ^  ' 
charge    of    sales.      Will-' 
iam    L.    Allison   will    rcA;. 
main    in    charge    of    the 
company's  office  at  Chi- 
cago    as     western     sales 
/manager.     J.  11.   Sleiger 
will    continue    in    charge 
of    sales    on    the    Pacific 
c-ast,  with  othce  in  San 
Irancisco,    as    will    also 
I'oiro     M.     Armendariz 
in     charge     of     sales     in 
Me\ico    with    office    in 
.\li\ic<>   City.     Ralph   G. 
I   .liurn     has     been     pro- 
mnted    to    eastern    sales 
manager,  and  Alan  I.ich- 
teniiein    to    Canadian 
sales  manager,  both  witli 
oftices      at     30     Church 
street,    New    York. 

Walter   H.   Coyle  vra?  "' 
b-rn  at  Salamanca,  ^T^Y.^Pecemlier  27.  iS7>!.     1  .-ur  years  later 
hi-,  family  removed  tta*  MeadviJle.  Pa.,  ;u|d Mr.  Coyle  was  edu- 
cate! in  (he  public  schools  of  that  place,     .\fter  leaving  school 
lie   was    f'-.r    11    years   in   the  service   of   the    Ivrie    Railroad   in 
various  capacities  in  the     :       .  ■  !  v-.,  .C.- 
mechanical     and     trarti^- 
departments.      In    Janu- 
ary.    19t)5,     he     became 
identified  with  the  Kent 
Manufacturing  Company. 
i\em,  Ohio,  and  in  June 
f'l  the  same  year  entered 
iUl-     mechanical     dejtart- 
ment,  -.of'    the     Franklin 
Railway     Supply     Com- 
pai^y,   witli    headquarter^ 
at  Franklin.  Pa.  In  Jun-  . 
1911,   he    was   made   as- 
sistant to  the  vice-presi- 
dent,   with    head(|nnrters 
at    New   Y'lrk,  and   was 
placed  in  ch.irge'of  the 
sales  <lepartment  of  the 
central    territory,    which 
positiMti  he  luM  untU  his 
election  as   second  A-ice- 
president.  as  noted  above.         v.-  -^iTv;^"-  i^;;   .-  :;>  .■.';...■   =';:■' 
Ralph    G.    roburn.    who    ha^    been    appointed    eastern    sates 
tnanaper,  with  hea4quarteis,..a^  New  york.  ^^^'^  1'^^™  ^*  Boston 


Walter    H.    Coyle 


jMan  Utchtenhein 


Ralph  G.  Coburn 


ilt  18«i.     He  gntdMate<l  ftom   llafvard  in.jyil4.  ;tnd  eniered   the 

service    of   the    American  .Xylite    t:i^mpaM>       T'.     ...n-dn. .?    with 

that  company  about  four  ■ 

year^,  being  in  charge 'it;: 

its:  western  factories  and 

Itavirtg-  iiis   hvadqiiarier- 

iit    pes    Moines,  ■  :Io\va. 

and  Chicago..  Qit  May 
<i; ;  1909,  he  ppenett   the  : 

Chicago  ;  otiicer:  of;    tlu 

Franklin    ;Railway    Sup; 

ply  C<,iinpany  as  fesifbnu 
::': S;;i  J  e^^ •    mauagen-  ■.  .^' 

June    I.    19VU  ;lic  ■  wa- 

niadic    assi,stant    to    the 

vice-president,   in   chari;i 

af  eastcrn-sbnthern  terf 
rilofy.  Willi  hcadquntterr 
at  Nevv  'S'ork.  Avhicb 
position  he  held  until  his 
ai>jH»inttnent  ,ais  ^easteriTi 
sales   manager..;,:  vVv-'^y  '! 

Alan  Lichtenhein  was  . 
born  May  24.  1 887,  and  \ 
lis    a    graduate- df-  both  \>^-/>   -/ 

Williams  College  and  the  il:irvard  1-aw^tUwil.  Lpon  the  deaih 
.>f  \u<  father,  who  for  inany  years  occupied  a  very  prominent 
p..^iti..Jt  in  the  Canadian  railw:iy  supply  lield.  he  entered  the 
service  of  the;  Franklin  Railway  Supply  Company  in  Cana-'a. 
and  now  succeeds  to  lii^  fathers  position  in  charge  of  Canadian 
sjd5i?s  of  that  company.     ;-..     -  ■  I.  ■-:■■':  ■'^-  .:■. 

I'.lmer  E  Allbec  resigned  from  hi-  posutrm' a$  mechanical 
superintendent  of  the  Safety  Car  Heating  &  Ligliting  Conip.my. 
New  Vork,  on  January  I.;  Mr.  Allbec  gnuUmttHj  from  the  I  ni- 
vershy  of  Vermont  in  1889.  He  entered  the  employ  of  the 
Safety  Car  Heating  it  Lighting  Company  in  1890.  and  has  held 
the  position  f.f  mechanical  engineer  and  mech.anical  superimend- 
eiit  fi  >r  the  last  1 1  years. 

.\t  tile  annual  meeting  of  the  directors  of  the  .\merican  Arch 
ComiKiny,  Johtl   P.    Nelt    and    Williani    L.    Allison   were  elected 

vice-presidents.  ■*..■. 

Mr.  Nelf  was  b. -rn  at  La  Fontaine.  I n<l..  May  2.  1874.     1  n  1895 
he  was  graduatjetl    from   the  nuclianieal   engineering  ikiiartment 
of     Purdue     University   :       -.-v 
and   entered   the   service; 
f>f  the  Chicago  &  North': 
Western  as  a  special  ap--;' 
preniicej       Htinrig     tlye-v 
greater  part  of;  his^  spe- 
.ciiil  -  ■  iLivprint  iceshi|v'  .  he 
MtS;  in    charge    of  ;tlie 
1.  tcoin* •tiyc   testing ^^plani 
where;-  a  Jvety  ;"qpnsi%r-  ; ; 
able  amount  of  reseaich 
Work   w;\s  iteing  carried 
7.t>:n  : J  I'ollawiiifi  ,  tilts.' Jie  * 
'  svr\  ed :  as.  /a  fnach|ni>i : 
iis  sLstant     rciiindhonse 
foreman  at :  Chicago  ;;di.- 
\Hsion     forvnian    of;  tlK' 
ittotive  V  jHwer     deiKtrt-:  ^ 
ment  at  Waseca.   Mitui;^  - 
Octolier;    im,    to    Mayv 
1901;    niaster  .  mechanic  ; 
:it   Pliirofli; ;  S(.  0.<;, May;^; 
1901,  to  Sept  em  be  r<;\ 
1902:  master  mechanic  of  the  \Vcstern  Iowa  di\  ision,  with  hcid- 
qnariers  at  l>«>oue,  l"wa.  September,  1902.  to. July.  1904.     In  1904 
he  left-Tailroad  serxHce  totuke  a  position  as  engineer  of  tests 
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of  the  American  Locomotive  Equipment  Company.  In  19(X)  he 
was  made  mechanical  engineer  of  th.it  company,  ami  succeeded 
to  a  similar  position 
with  the  American  Arch 
Company  when  it  was 
formed  in  1910.  In 
March,  1912,  he  was 
made  assistant  to  the 
president  of  the  Ameri- 
can Arch  Company, 
which  position  he  held 
until  his  recent  election 
as  vice-president. 

William  Locke  Allison 
was  born  near  Salisbury. 
N.  C,  March  20,  1876. 
He  was  educated  at  the 
Davis  Military  School, 
Winston-Salem,  N,  C, 
and  received  a  United 
States  Military  Academy 
aiipointment,  but  did  not 
graduate.  He  entered 
the  government  service 
as  L'nited  States  deputy 

marshal,  which  position  he  held  f«>r  tliree  and  a  halt  years. 
From  March.  1898,  to  January.  1904.  he  was  employed  liy  the 
Baldwin  Locomotive  Works  in  various  capacities,  the  last  year 
of  his  service  with  that  company  bcint;  as  engineer  of  tests. 
From  January,  1904.  to  August.  19(J9,  he  was  mechanical  engineer 
of  the  Atchison,  Topeka  &  Santa  Fe.  with  headquarters  at 
Chicago.  In  1909  he  became  identified  with  the  Franklin  Rail- 
waj'  Supply  Company,  and  for  two  years  was  mechanical  man- 
ager, with  office  at  Xew  York.  Since  that  time  he  has  l)een 
western  sales  manager,  with  office  at  Chicago,  and  has  also  been 
western  sales  manager  of  the  Rome  Merchant  Iron  Mills  and 
the  Economy  Devices  Corporation,  and  general  western  sales 
manager  of  the  American  Arch  Company. 

E.  M.  Chadwick.  formerly  with  the  I'airhanks  Company,  has 
been  appointed  manager  of  the  Buffalo  branch  of  Manning.  Max- 
well &  Moore,  Xew  York.  D.  A.  Hamilton,  formerly  with  the 
Reed  Prentice  Company,  of  Worcester,  lias  been  appointed  as- 
sistant at  Manning,   Maxwell  &   Moore's   Detroit  branch. 

R.  M.  Campbell  has  been  app<)inted  special  representative  of 
the  railway  department  in  the  eastern  territory  of  the  Detroit 
Graphite  Company,  Detroit,  Mich.,  with  headquarters  at  135 
Broadway,  New  York  City.  Mr.  Campbell  was  for  a  number 
of  years  with  the  Ohio  Brass  Company  and  the  Transportation 
Utilities   Company. 

B.  S.  MtClellen,  who  for  several  \ears  has  had  charge  of 
the  railway  sales  department  of  the  McCord  Manufacturing 
Company.  Chicago,  has  resigned  active  connection  with  this 
company  in  order  to  give  more  personal  attention  to  his  other 
interests.  A  new  company  which  he  has  just  organized,  the 
McClellen  Xut  Company.  Chicago,  will  shortly  place  upon  the 
market  a  one-piece  self-locking  nut.  which  will  be  known  as 
the  "Unit"  lock  nut.  and  which  will  do  away  with  the  use  of 
the  additional  lock  nut.  thereby  making  possible  the  use  of  a 
shorter  bolt.  Mr.  McClellen  has  had  years  of  experience  in 
the  railway  field,  and  is  the  inventor  of  over  30  improvements 
connected  with  car  and  locomotive  work,  many  of  which  are 
standard  on  the  largest  systems  in  this  country.  He  was  for 
seven  years  general  foreman  of  the  Xew  Orleans  terminals  of 
the  Illinois  Central  in  charge  of  both  locomotive  and  car  de- 
partments. He  was  at  one  time  also  general  foreman  of  the 
passenger  car  department  of  the  Xew  York  Central  lines  at  West 
Albany.  X.  Y..  and  has  been  also  master  car  builder  of  the  Fort 
Worth  &  Denver  Citv.  Ft.  Worth,  Tex. 
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are  fully  illustrated  and  descr 
the  (lencral  Electric  Company, 
contains   curves   and   data   whi 


Catalogs 

Pipe  Umox. — A  circular  from  the  Xational  Tube  Company. 
Pittsburgh.  Pa.,  presents  the  advantages  of  the  Kewanee  union 
in  the  form  of  an  interview  on  the  question  and  answer  basis. 
It  also  illustrates  in  colors  sevaral  designs  of  this  type  of  union. 

Motor  Gears  .\xii  Pinions.— JRailway  motor  gears  and  pinions 

bed  in  bulletin  Xo.  A-4199  from 
Schenectady,  X.  Y.      This  bulletin 
:h   will   be  of   especial   interest   to 
the  designers  of  equipment  usrig  motors. 

Eleitricity  I.N  Irox  Fouxikies. — lUiUctin  A-4Uv  from  the 
General  Electric  Company.  Schenectady,  X.  Y..  is  devoted  to  the 
subject  of  electricity  in  iron  loundries,  and  is  profusely  illus- 
trated with  typical  installation!  of  motors  in  this  department. 
A  chapter  is  also  given  on  fou  idry  lighting. 

Re.\mer.'5. — Catalog  Xo.  4  on  cost  cutting  tools   for  machine 

shops  prepared  by  the  McCrosky  Reamer  Company.   Meadville, 

Pa.,   contains   59  pages   devoteq   to   an   illustrated   discussion   of 

adjustable   reamers,   quick   change   chucks   and   collets,  variable 

speed  and  reversing  attachments  especially  suitable   for  drilling 

machines,    expanding    mandrels,    universal    lamp    brackets    for 

lighting  machine  tools,  combination  face-plates  and  dogs. 

I 
Si-EED  Recorder  with  Clock  Att.\chmext. — Bulletin  Xo.  166 

from  the  Chicago  Pneumatic  Tool  Company.  Fisher  building, 
Chicago.  fWly  describes  the  1;  test  improvement  to  the  Boyer 
speed  recorder  which  consists  c  f  the  addition  of  a  clock  attach- 
ment so  arranged  as  to  record  graphically  the  time  at  all  points 
during  the  trip.  This  additioni  does  not  in  any  way  affect  the 
remainder  of  the  machine.  Tie  chart  from  the  new  recorder 
then  allows  the  following  infoimation  to  be  obtained :  speed  in 
miles  per  hour,  total  mileage,  iictual  running  time  between  any 
and  all  points,  total  time  on  th<  road,  time  and  location  of  each 
stop  or  slow-down,  time  consumed  by  each  stop,  time  and  lo- 
cation of  each  brake  applicatitn.  acceleration,  rate  of  increase 
or  decrease  in  speed  between  j  ny  two  points.  The  catalog  in- 
cludes a  sample  section  of  the  new  chart. 

Car  Lighting  Fixtures. — In  compiling  its  car  lighting  cata- 
log Xo.  166.  the  Dayton  M  mufacturing  Company,  Dayton, 
Ohio,  has  endeavored  to  illustrate  and  enumerate  so  far  as 
practicable  all  the  fixtures  which  its  experience  indicates 
to  be  needed  for  the  efficient  ;ind  artistic  illumination  of  mod- 
ern steam  and  electric  rai  way  cars.  This  catalog  takes 
the  form  of  a  158  page,  clo  h  bound  book  with  pages  9  in. 
X  12  in.  The  value  of  bavins:  good  illustrations  for  a  cata- 
log of  this  nature  has  been  f  illy  appreciated  and  the  book  is 
given  up  very  largely  to  views  of  the  fixtures.  Descriptive  mat- 
ter is  included  wherever  nece:  sary  and  a  short  section  is  de- 
voted to  a  discussion  of  elect  "ic  car  lighting  in  general,  with 
wiring  diagrams.  A  type  of  s  lade  holder  that  has  been  giving 
very  excellent  results  in  the  saving  of  glassware  and  time  is  also 
described. 

Mechamc.\l  Belt  Shifter. —lender  the  title  of  "Safety- 
Commercialized,"  R.  K.  LeBloi 


the  danger  of  personal  injury 
ing  a  belt  on  machine  tools  and 


kind    or  make.      The   principle 


d  Machine  Tool  Company,  Cin- 
cinnati, Ohio,  has  prepared  a  leaflet  devoted  to  a  discussion  of 

rom  the  usual  method  of  shift- 
also  to  an  illustrated  description 


of   a   mechanical   belt    shifter   vhich   has   been    perfected   by   it. 
This  shifter  can  be  applied  to  belt  driven  machine  tools  of  any 


on   which  it   operates   is   a   me- 


chanically operated  shifter  for  poth  the  cone  head  on  the  ma- 
chine and  the  one  on  the  countershaft.  These  two  are  so  con- 
nected  that   one   operates   in   advance   of  the   other,   both   being 


moved  by  a  handle  on  the  hea( 
said  to  be  positive  and  rapid  in 
life  of  the  belt.    The  catalog  is 


of  the  machine.  The  shifter  is 
its  operation  and  to  increase  the 
horoughly  illustrated. 
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The    article    bfr  steel    freight    car    repair 
shops    prepared    by   E.   T.    Spidy,    general 
Department  ^j^^^^  foreman.  Canadian  Pacilk,  Winnipeg, 

Competition  Man.,   has   been   judged   the   winner  of  the 

air  department  Cdmpetition  which  clr>sed  on  February  1,  1914. 
Mr.  Spidy's  article  is  published  in  this  issue  and  lie  has  been 
awarded  the  prize  of  $50.  Several  of  the  other  articles  sub- 
mitted in  the  competition  were  of  extremely  high  merit  and 
have  heen  accepted  f<ir  publication.  They  will  appear  in  later 
numbers.  -  '<^:\V:  -ft 


c.       ^..      r  Boiler  form  Xo.  4  for  the  Interstate  Corn- 

strength  of      .  ^  ,. 

.  merce      Commission      requires      something 

Locomotives     .>^^j.^  than  the  mere  filling  out  of  existing 

Boilers  records,    as    many   of    our  readers    realize. 

Careful    calculations   must   be   made   and.   when    conscientiously 

done,  result  in  a  large  amount  of  compulation  and   search   for 

suitable    formulas.      William    X.    Allman   has   had    considerable 

experience    in    connection    with    Tilling   out    this    form    and    has 

evolved   a   number  of   formulas  to   simplify   the   work   which   he 

explains  in  an  article  in  this  issue.     While  there  may  be  some 

who  will  criticize  his  reasoning  and  object  to  his  conclusions, 

still  the  fact  remains  that,  for  the  first  time,  this  whole  matter 

has  been  put  in  such  form  as  to  be  readily  available  for  use  in 

this   connection.     The  tables  he  gives  relating  to   the   shearing 

value  of  rivets   and   the   safe  load  on   staybolts   will,  no   doubt, 

be   particularly  appreciated.;    i' .  / :  .;  -     ■ 


Making  Reports 
for  the 


.V  mechanical  engineer  of  one  of  the  large 
western   roads   recently    stated   to  a   caller, 
•T  am   not   really   mechanical   engineer   of 
Government  ^\^\^  ^oad  any  longer.     While   I    still  carry 

the  title,  almost  all  of  my  time  is  now  devoted  to  making  re- 
ports required  by  the  government,  our  <nvn  legal  department 
or  some  smoke  commission,  when  I  am  not  attending  hearings 
and  committee  meetings  on  the  same  subjects.*'  Another  mo- 
tive power  official  of  an  eastern  line  recently  remarked,  "The 
matter  that  we  were  considering  a  month  ago  is  still  untouched 
as  my  entire  time  since  that  date  has  been  devoted  to  answer- 
ing a  few  of  the  questions  requested  by  the  Interstate  Com- 
merce Commission  in  connection  with  the  rate  hearing.  The 
pile  of  papers  you  see  there  (a  foot  high)  is  part  of  the  «lata 
I  have  been  collecting."  These  are  by  no  means  exceptional 
instances,  and  on  some  roads  the  governmental  activity  in  con- 
nection with  railroads  retpiires  so  much  of  the  time  of  motive 
power  officers  that  a  special  consulting  engineer  has  been  cm- 
ployed  to  devote  his  whole  time  to  these  matters.  If  the  work 
of  the  department  is  to  progress  satisfactorily,  the  other  roads 
will  have  to  do  the  same  thing  and  may  eventually  even  have 
to  organize  a  corps  of  men  for  this   work. 


$100  for  Data 

as  to  Best  Type 

of  Draft  Gear 


One  who  has  given  tlie  subject  of  draft 
gear  for  freight  cars  much  thought  and 
study  is  responsible  for  the  statement  that 
the  use  of  inferior  draft  gears  is  costing 
the  railways  of  this  country  250  million  dollars  a  year;  this 
on  the  basis  of  the  damage  to  equipment,  the  loss  and  damage 
to  freight,  delays  to  traflfic  due  to  defective  equipment  caused 
by  inferior  draft  gears,  and  congestion  at  terminals  due  to  bad 
order  cars.  etc.  Is  he  right?  Has  he  underestimated  or  over- 
estimated the  amount  involved?  There  are  less  than  two  and 
a   half  million  freight  cars  in   this  country. 

For  many  years  improved  draft  gears  and  friction  draft 
gears  have  heen  in  the  course  of  development.  It  would  seem 
from  the  great  amount  of  attention  which  railroad  men  have 
given  to  the  draft  gear  problein  that  there  is  little  question 
but  what  the  older  types  of  gears  are  inadequate.  Many 
thousands  of  freight  cars  are  now  equipped  with  the  im- 
proved gears.  The  Master  Car  Builders'  Association  has 
tested   the   various  types   .if  gears  under  the   drop  testing  ma- 
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of  tht;  Anit-rU'aii.koconi'^tivc  K<|tjiiinuiit   (".-inii;in> .     In    I'lKi  lie 

\\a«.  inadf.',  nH'i'haiiical  cniiinn  r   ■>!"  ili.u   r.onii.inx,   .mil   ■.lUHX't'Ufil 

t"      a      '^imil.'ir      position 

wiili  tlic  AnK-rJcrm  Arch 

I  I'lihpany    wlun    it    tN-fts 

lunuetl      ill      I' '10.        1  1 

Marclu     19U,     lie     wa.s 

tnailc     assistant     to     the 

lincjdcnt   <>t   the   Atncri- 

>aii       Arrli       CunipahjT. 

which    ptnsition    he    helil 

untir  his    recent    ilcctioii 

a>   \ icc'prcsitknt. 

W  i lliam  L,6cke  AlUsbn 
\va>  horn  near  Saiishiiry, 
-\.  C,  March  20,  1.^76. 
lie  was  t'lhicatcd  at  the 
Davis  Military  School, 
U'inston-Saltin.  X.  :  G», 
ami  received  a  United 
States  Military  Academy 
ajip.  nntnient.  hut  did  not 
^ra«lnate.  1 U  entered 
the  ^overnineut  service 
a-   I'tiited   States   tleputy 

mar>lial.  which  ))i.-iitii>n  lie  hehi  t'.r  liirie  and  a  liali'  \ears. 
I'r-'in  March.  ISfS.  to  January.  mM.'Ue;  Av.xs  eini>liiyti!  !>>  the 
I'aldwin  Lccemiimve  Works  in  vari<tits  capacitie>>,  the  la>t  \eiir 
■  I  his  service  with  that  company  heinu  a>  eiiyineer  i>i'  tests, 
i  font  January.  I/^M.  t'>.  Au.Qnst.  1*WI*'.  he  w;i>.  mechanical  enuineer 
of  the  Atchison.  -TMpeka  &•  .Santa  l"e.  with  Iieail(|narter<  at 
("hicajTO.  In  190*'  he  hciraine  ideittilied  with  tlu  lrani<lin  Kail- 
way  Supply  Company,  and  tor  tuo  years  was  nuclianical  m.iti- 
aver.  with  office  at  New  A'ork,  .*<ince  that  titne  he  has  hoen 
western  salfs  inaiuiijtT,  with  othce  at  (  hicajjo.  and  lia>  aK'i  Ixen 
western'  saW*  nianaffer  »>{  the  Uoine  Merchant  Iron  MilN  and 
the  Econoiny  Devices  Cor[>oration,  and  iinural  wistirii  -ali^ 
niAuagfr.  of  tl)e  Aineri.cun  Arch  Lompiiny. 

K.   M.   ChanxvicW.   fonnerfy   with'tne   l-'airhaiiks   i  ..niiiany.   has 
i'cen  :ippointetl  manager  of  the  IhilTalo  lir.anch  "i  M.-innint-.  M.ix 
well  &  MVwro,  Xc^yA ''rk.      1).   A.    Ilaniilton.   fornierI\    with   the 
l\ee<|;:.Prcntice  Vompany,   of   \\  L.rcester.   lias    heen   ;i]>i>ointed   as- 
-•'stain   at    \T:mninu.    M.'ixwcll    \-    M^nirc's   i)ctroit    hrancli. 

\\  M.  t'ampheir  lias  heeii  appointed  special  repn  sentative  of 
the  railway  dv|>artmem  in  tlu-  cistern  territory  of  the  fietroit 
<  irapliite  (,\>nipany,  Detroit.  Mich,  with  hea<l<ni;irters  at  l.V^ 
l'.roaihvay,fNew'' \'i>rk  City.  Mr.  <  ampliell  was  for  a  nmnlKr 
of  year  Si  with  the  f)hio  I'rass  Coin)iany  and  the  iranspdrtation 
Ltilhies   Cotnpanv. 

il.  ^;  McClelleii.  wiio  for  .several  years  ha>  hail  charye  of 
the  railway  sales  ilepartnuin  of  the  McC  "ord  Manufacturini; 
(  onipany.  t  liicav:>.  has  resigned  active  connection  with  this 
company  in  order  P)  give  more  per.simal  attention  to  his  ntlur 
interests.  A  luu  i..nipany  which  he  h.is  just  org.inized.  tlu' 
Mc(  lellen  Xui  (.  omp.tny,  (."hica.uo.  will  shortly  jdace  uiion  the 
market  a  one-jnece  self-locking  nut.  which  will  he  known  as 
the  "Unit"  l«)ck  nut.  and  which  will  ilo  ;iua>  with  the  iisc  of 
the  additional  lock  nut*  therehy  makini:  jio«.sihle  the  use  ..f  a 
shorter  holt.  Mr;  McClellen  has  had  years  ,,f  experience  in 
the  r.iilway  lleld.  and  is  the  inventor  of  owr  .^1  ini]iri'\  enionts 
Connected  with  car  aOd  locomotive  work.  man>  of  uhicii  are 
stnn<lar<l  on  the  largest  .systems  In  this  c<'untr\ .  lie  w.is  f>>r 
seven  years  gener.il  foreman  of  the  \\\v  Orleans  terminals  of 
the  Illinois  Central  in  charge  of  hoth  locomotive  and  car  de- 
partments. JTewas  at  om*  time  also  general  foreman  of  the 
passenseir.^r.Yr  dt-iiartment  of  tile  Xc\v  ^'ork  I'tniral  lines  .it  W  e^t 
.\lhany.  ,V.,  v..  and  ha<  heen  also  master  car  luiilder  ■.f  tlie  I'ort 
\\,o.rth  ii   r)t  nvor  t'itv.  I-t    W,.n!\    l\  \ 
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Catalogs 


rii'i;    UxioNj--  .N    circular    fri 


n   the   .\aiioiial   Tube.  GcmpaiKV 


rittshiirgh.  I'.a..  presents  the  a<  vaiuag<»s0fthfeKt\yane€  union; 
in  the  form  of  an  iiuerview  oi  the  question  a-ntr  answer  basis. 
Jt  also  illustrates  in  colors  sevc  "al  designs  of  tliis  type  of  union. 

MiiioK  (iKAR-  .\Mi  lM.vu».\s.    ik.iilway  niot.r  gears  and  pinioti! 
'•     nilly  illustrate<l  an<l  descri)ed  in  bulletin   X- .   .\-41W   from 
M  lu-ral  Electric  Company,  hcheiiectady,  X.  V.      I  his  bulletin. 
t   .mains   cur\es  .niil   data    whii4)    will   he  <(if  espejcial  interest  .to 


the   desiu;iiers   o!   e'lUipment   Usi 
l-.I.H  TKICITV     l.\      Ik<".\      lolMi 


(niieral  Electric  t'ompany.  Scluiuctady.  .\.  \  ..  is  devo1e<l  to  the 


stiliject    of   electricity    in   iron    f 
trate<l    with   typicab  installation; 


.\   chapter  is  also  g'v^"  on   fi«mdry  lightin 


l\K\MKKs. — Catab'g  Xo.  4  -'U 
shops  i)repared  by  the  Metros 
I'a..    cont.-iins   .^'>  i>ajies    devote< 


speeti    and    reversinu   altachmen 
tnachines.     expanditig     mandrel 


l;   motors. 

IKS. —  r.ulletin    A-4.i(v     from    the 


•undries.   and  is.  profus-ely   illus- 
of   motors'  in   this    «lepartment. 


cost   cutting  toC^s    for   machine 

:y  Iveamer  Cotnpany.   Mead-ville. 

to   an   illustrated   discussion   of 


ailjust.ihle    reamers,    quick    chat  gc    chucks    and    collets,    variable 


s   especially   suitable    for   drilling 
universal     lamp  ■  brackets  .for 


li.tihtinsi   machine   tools,  combination    face-plate*  and  ^logS^    ■.•■:t- 

Sll.l  !■    IsKCoKhKK    WITH    Cl,<  ICK  I.  V  Tr.MII  M  KNT.  —  r.ulletij:'  Xo.    16<j' 

iripm  the  Chicago  I'neiimatic  Tool  ('omiiany,  bisher., building, 
("hicaiio.  fmiy  describes  the  hiest  improvement  .to  iM'-BeJyer 
speed  rec'.nUr  which  Consists  >ri  the  ;id<lition  of  a  cb>ck  attach-- 
meiit  s.i  arnmiied  as  to  record  Lraphically  the  time  at  all  (loints 
durini:   the  trip.     This  addition\does  iva  in  iinv  way  affect  the 


remainder   of   the   machine. 


Tl 


then  allows  the   following  infor  nation. tt^bp-ivbtained:  .^peed  in 


miles  per  hour,  tot.il  tnileage.  ; 
and  all  points.  tot:d  time  on  tin 
stop   .ir   slnw-doun.   time   cousii 


ali.n    .if   each   brake   ai>plicati<  n.   acceleration;  rate   of  iticrcase 


x*r  decrease  in  speed  ln'tween 


chides  a  .saOTj>lc  s^cti-n  '>i  the    lew   chart. 


Car    I.ic,HTi.\r,    Eixri  rk>. —  In 


jiracticable     .ill     the     iixtures 


e   chart    from  the  new   recorder 


ctual   rmming  time   hetween  any 

roa<l.  time  and  b-cation  of  each 

ned   by   e.ich    stop,   time  aiul   lo- 


ny  two  ]tnints.     Thj-  catalog  in- 


c<impiling  its   car   i:j:htmg  cata- 


lo-.;     Xo.     l«i<i.    the     Dayton     M;  nufacturing    Company.     Dayton. 
'  )hio.    has     ende.ivored    to    illu  trate   and    emunerate    so  far  as 


\liich     its     experience     indicates 


<'rn  steam  and  electric 
the  I'orm  of  a  l.^'^  iiaiie.  clot 
\  IJ  in  I  lu'  N.ihie  of  ha\  ins 
b+g  of  this  n.tture  has  l>een  fi 
given  u|i  \ery  l.irijely  to  views 


to  he   needetl    for   the  etVicient   :  nd  .irlistic   niumination   c>f  mod- 

r.iil  k.iy  cars.  This  catalog  takes 
1  bound  ]tiMi]i  with  pages  0  in 
uo, .d  ilhistraiK>h.s -for- a  cat?- 
ly  appreciated  ;md  tlie  hook  is 
f  the  iixtures.  JVetcriptivc  mat- 
li  r  is  inclu<le<l  wherever  nece'-  -.iry  .ind  a  short  section  is  de- 
voted  to   a  disctissjoti   (if  electi  ic  car   lii:htiiig   in   general,   with 

•ide  holder  that  has.  l>een  giving 
ng  of  glassw.ire  and  Aim*  is  also 

Cnder  the  title  -1  Safety- 
d  Machine  T<*o]  C<^'mpany,  Cirir 
ailet  ilcvot<.Mi.jtt>'n  discussicm.  of 
null  the  usual  method  of  shift- 
also  to  ;m  illustrated  description 


wiring  diagrams.  \  type  of  si 
very  excellent  results  in  the  s;n 
describeil. 

Mk(  H  \xu  .\i,     r.Ki  T     Siiinik 
(  ••mimrcialized."    Iv    K.    i.el'doi 
cinnati.   <  )hin,  has   prep.ired   ;i 
the   d.intier  of  ]iers.  iiial    injury 
ing  ;i  belt  on  m.ichiiie  to.  ils  ami 


of   a   tuechanical    belt    shifter   \  Iiich    has   been    perfected   by   it. 
This  shifter  can  be  applied  to  Itdt  driven  m.'Hrhine  to'c'Is  of  any 
kiml    or    make.       I  In     jirinciide  Ion    which    it  ffieraieS    ts 
chanically   openited   shifter   for  ll<oth   the   c. »ne   head' en   1 


chine  atpl  the  one  on  the  c.  lunt 
necttd    that    one    oper.ites    in   af 
moved  hy  a  han»lle  on  the  lieac 
said  t<i  be  positive  .iiid  rapid  in 
life  of  the  belt.    Tlic  catalog  is 


a  tne-: 

the  ma- 
rshaft.     These  two  are  so  con- 

kance  of  the  <  titer,  both  being 
.'f  the  machine.     The  siiifter  is 

ts  oi»er;ition  and  to  increase  the 

horoughh"iHivstrate<l.\- 
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i:iU<,ied  at.  the  K*t.:<>flirc  ,s»'  SW;?i/j+'i^:>^.',  Vi.  ^aft'iiiaiV  tnailj^^ 

WE  GUARANTEE,  that  ol  ihi^  i-siu  4.4C0  copies  were  pJrinted :  tli»ti  i^ 
Tliose  4,400  copies,  3.C40  were  iiiaihtl  to  n-gular  paid  subscribers  and  150  were 
jnevided  for  counter  and  news  companies"  sales,  that  tlie  total  copi.  s  printed 
tills  year,  to  rtate  were  l?«Q6<( — an  average  of  4.350  eipies  a  month. 


^nnri'i- '  :<^i'jnnii».sS<m  :  tcQu  tiling 

;rjii*!rvvViJ)sui'ttiv-;'nH'<V'^i^  v;\i>tt(lg 

V  aix  nil    v^ilciiiaii.  -ns '  >inv>i  ^ui- "  nKwJf^.aml;  -xyhcn  ,<.;ni^       '"-U" 
.lone,  rcsuh  ill  iv  Jarjit- ;0i^ti<m-^'^:-1^iPM'ttt^Wi:'n  an<r\5oa^ 
>tiiTal.lc ;  f'7rin«iii=ii:"::  VI  JHnnn    X:  .Vl!miMv;  li3S.  J««l.  v^^.nsi.lc^ul>hi 
•  =  </:cp».:ricMct;  ■  i«  icvhircaiotr;  \s^itliv  lUliii^  V-^  ?••"»    an. r  has 

''.  !ifv.j]\  t-ii :  :r  niunWr  <>t   I'.nnulas  1-  ^  simpliVy -ihc  a\  ■  ►rk  \yhidi  Ik/ 
•.■t-xpl;iins  iin  anunicU-  In  this  issue:  -VV'htlt:  there  :in:t>-  .:be  ibnie 
'  wha  will  cTitf^;i7t  Ilis  TCJvstflniTg  and  Ijtycct  t.v  hi>.  cond«si<>nSi, 
>tilJ  the  Ijicfc^^ixfinvivii-^  tliatl^^^^  tjrst.  vxatr.  thi*  whole  niattcr 

Ivas  Ixt ii^^pin  in  stiHi   i«n\  as  to  1)0  rvathty  availaWe  for  u*e  hi 
th^^:  wnnecii^fll.     1'liv  i(al.le>^  lie   ?;iw^   r^latinsi   I'Vtlie   shearinif 
' V^ittc  Mf  rty^lH^:^^  ;lv?><Ji  ^»n  >*ayWh*  .»v5U..:iiro  <lpiil>i. 

;Ji)e  it«trticii|aHy.:a^ 
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^,  ,  .       „         .      -,V  TiHctianual  engineer  the  laf^e 

MakinU  Reports  ■       '        "       .        -        ,  r  v         -.;.,>«'.-. 

"\^e!jte»-n   r.;.!wls/rt'cently    staterr/;tc)i.  >»  ^ajlci^- 

tor  the  ..|    .|.^^  .n,,t  tojilly  incihiniionl  engineer  ^)f 

(Jovernment         -  thi^   r>  .aVl  any  Ji Wvr.      U  hilc    i    -till  Carry 
llic  viilc.  aliii<'>t  all  <<t  iny  tinie  is  n«'\v   ilevuivil   i.« making  re- 
ports   required  hy   the   «Mveritnu»nt.  <»ur  «rtVit  kjial   department 
<>r  «<>nit  sn^« 4i«p  >:<»iinwi;si»>ii.  wlu-n  I  anv  i*i»t  attendrnji  hearings 
and  oonmnhec  incitinjis  .*n   tlu-   >a:tne  suhirot-."      \nuther mo- 
tive ]»o\ver  otiicial  •»1  an   eastern  line   recemly,  rentarkcd,   "Ihe 
piatler  that  AVe  were cnsiderinji  a  month  aga  is  -siijl  untouched 
'-'.-a^  niy  ijinirc  Jtinie  iJitice  tliat  <late  Itas  "lueeiJ :  dev< il*-«l  x<7  answvrr% 
,.  ins   a    few    of   the   MUesliiins    requesteil    liy   the    Imerslate    dtn- 
.' jjierce   O'nnnjssion  in  einmection    with    the   rale   iuariiifi.      I  he 
:>-f»ile  of  pai>er!i  y.  lu  see  iliere   (a  f«x>i  l)i«h  t  .i&  pan  « .f  tfa^  data 
iK  hatft'Jieeiy  ciillectinij^"  are  %  wo-  meiflir;  excef»ti»awl 

r/iristanci'^s.aiid.  I'll  s<>iner< 'ads  the  linvennnental  aoiivily  in  c^lt^- 
-  .iieetion  Aviih,  radrt^ails  -"  nimh  -.i'  the  linu-  ..f  m<>ii\e 

'.'■  ij«»\\ ef  < itfecrs  tiVat  a  special  oin>ultin^  entrincer  ha*  b^en-ciu- 
.    ptoye*)  to  d<?V"^r<?  his^whole  tiinc;  to -thesi^  matt<  ■  •  the  ,\v.ot1c 

•  it   the  departnuMlti^4  to  progress   satisfact<»rlly.    llu    other  r<tads 
will  have  to ^lo  tlie  sante  thinp  and   inay  eventuatly  even  Ikivc 
'.  to  1  pru.ini/e  a  ci >rV>^  <>f  men    t'<>r  this   \\.<rk. 


$1(M)  for  Data 
as  to  Best  Type 


<  )ne    wli'i    has    given- the\;>iihie«^;-.ot; draft 

vear    for    f  rei?rht    catls    ntuvh  '  thotight    and 

siuiiy  is  risjitinsilile  for  the  statement  that 

:-;t  .  ..***  '^'■aft  dear         .tU^-  nsie  <il    inferinr   draft   gejjirs   is   costin.tj 

iIh".  ra^l\v^•^y.<  oC  iKi's   CoUntrv    2.^)   nn*I!i«>n   dollars   a    year;    this 

on  tile  Jiasts  nf  the  damage,  t'l  equipment,  the  Uks.  and  damage 

~    to  freight,  Oela>>   t<>   tralViC   due   t<)   tlefective   e»|nipment   caused 

,l»y  inferior  <Ira ft   gears,  and  Congestion  al  terminals  due  to  had 

;  "  i>fjiier  xirt^ii  et  c-    1  s  lie  tiglvt  ? '    lias  hv~  liiiderest  iiiiate<r  of  «.> vef - 

estimated  the  amiviutt  invrdved?     'latere;  are  Jess  than  two  an'l 

a   half  nvillion    freight   cars   in   this   o<nintr\v.  .^ 

-  J'or,-  ntany    yi-ar<    rm|n>i\ed    ilraft    gears    iiiftd    friction  draft 

j^ars  .have  heiMt  ill  the  ^e^^^^  ilevelopiiK'nt.     It  would  -.tt-m 

•  ■-fr«»m   the  great  ami iiijit'  <>i  attxntioij   whictt.  railroad  tnenliave 

uiven    to   the    draft    gear    pr<>1ilem    that   therv    js    little    (]ne>.ii.jn 

Iiut     what     .thuohler.type.s    . if    Sears    are    inadequate.      Many 

;;  thousand*  iiffrrtgli; ^;ca;iv!    a  with    the   ini- 

|>roy vd    "wits;      The  ?  ^Iasie^    i  ar     Ruililen?* .  /V«:«>ciatiQii'   has 

■testctl   the  •  varit»rit;   type-;   of  ^oa^^  tinder  thrv^JroiV  testit^  ina- 
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chine  and  also  by  static  tests  in  the  laboratory.  These  results 
have  been  pubHshcd  broadcast,  but  the  practical  railway  man 
has  hesitated  to  place  too  much  reliance  upon  them  because 
the  conditions  under  which  the  loard  was  applied  were  so 
different  from  those  encountered  in/actual  practice.  In  a  few 
cases  railroads  have  made  roaeKtests,  and  these  have  con- 
tributed certain  facts  to  our  knowledge  of  the  gears;  but  here, 
too,  it  is  difficuh  to  duplicate  conditions  in  order  to  make  com- 
parative tests.  Then,  too,  in  all  these  tests  the  question  en- 
ters as  to  wliether  the  gears,  tested  when  they  were  new,  or 
practically  so,  would  give  equally  as  good  results  after  they 
had  been  in  service  for  a  year  or  several  years.  Certain  tests 
have  been  made  by  one  or  two  of  the  railways  and  manufac- 
turing concerns  with  special  testing  machines  which  are  claimed 
to  very  nearly  approximate  service  conditions  in  applying  and 
releasing  the  load ;  the  results  of  these  tests,  however,  are  not 
widely  known  and  have  never  been  available  for  publication. 

After  all,  the  results  which  are  really  worth  while  are  those 
which  are  obtained  in  service.  Here  again,  however,  a  serious 
difficulty  is  met  with.  Freight  cars  are  so  generally  inter- 
changed and  spend  so  much  time  on  foreign  lines  that  it  is 
hardly  possible  to  keep  an  accurate  check  on  them  individually, 
as  is  the  case  with  passenger  cars  and  locomotives  which  sel- 
dom, if  ever,  leave  the  road  or  system.  J.  C.  Fritts,  master 
car  builder  of  the  Delaware,  Lackawanna  &  Western,  showed, 
however,  in  a  paper  on  "Freight  Car  Troubles,"  which  he  read 
before  the  September  meeting  of  the  Central  Railway  Club, 
and  which  was  published  in  the  Railway  Age  Gazette,  Me- 
chanical Edition,  for  September,  1913,  that  it  was  possible  to 
secure  fairly  accurate  information  as  to  the  comparative  serv- 
ice of  ditTerent  types  of  draft  gears. 

Many  railro^ids  have  placed  special  draft  gears  on  tlicir 
ccjuipmcnt  in  fairly  large  quantities,  and  in  a  number  of  cases 
a  large  order  of  cars  of  the  same  design  has  been  divided  into 
several  parts,  each  using  a  different  type  of  draft  gear.  Surely, 
even  if  it  is  not  possible  on  all  roads  to  follow  it  up  to  the 
extent  that  Mr.  Fritts  did  on  the  Lackawanna,  the  differences 
between  the  different  types  of  gears,  if  they  are  as  great  as 
we  have  been  led  to  believe,  would  be  api)arent  by  the  difference 
in  the  repairs  which  are  required  by  the  different  cars  and  in 
the  physical  condition  of  the  cars  after  extended  service.  It 
would  seem  that  the  time  has  come  when  some  of  this  data, 
of  a  fairly  accurate  and  convincing  nature,  should  be  available, 
if  there  is  so  great  a  difference  between  the  newer  and  older 
types  of  draft  gear  the  fact  should  be  given  the  widest  pub- 
licity in  order  that  the  railways  may  i»rotect  themselves  against 
the  ever  increasing  expense  to  which  they  are  subjected.  So 
great  is  the  importance  of  this  subject  that  we  propose  to  oflfer 
a  prize  of  $100  for  the  best  article  received  in  this  office  on  or 
before  May  15,  1914,  on  the  draft  gear  problem.  The  subject 
may  be  discussed  from  any  viewpoint,  depending  upon  the  ex- 
perience and  observations  of  the  author;  but  the  judges  will  base 
their  decision  on  facts  and  evi<Ience  to  show  what  types  of  draft 
gears  are  giving  the  best  results.  Articles  not  awarded  the  prize 
but  accepted  for  publication  will  be  paid  for  at  our  regular  space 
rates. 


I    ....  It    is    seldom    that    an    anthracite    burning 

locomotive  presents  as  pleasing  an  appear- 
ance as  the  Pacific  type  engines  recently  de- 
Locomotive  signed  and  built  by  the  Lehigh  Valley, 
which  are  illustrated  and  described  in  this  issue.  As  will  be 
seen  by  reference  to  the  speed  chart,  these  engines  are  cap- 
able of  a  rather  remarkable  performance  and  are  now  daily 
doing  the  work  which  formerly  required  two  locomotives  that, 
together,  had  a  tractive  effort  fully  50  per  cent  greater  than 
the  new  design.  In  keeping  with  the  latest  practice  in  respect 
to  superheater  locomotives,  the  factor  of  adhesion  has  been 
made  rather  low;  in  other  words,  the  locomotives  would  ap- 
pear   to  be    over    cylindered   if    judged   by  previous   standards. 


even   drawbar   pull.      How  well 
is  shown  by  one  of  the  curves 
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\\  hen,  however,  it  is  remembe:  ed  that  a  superheater  locomotive 
should  work  at  a  cut-ofF  in  t  le  neighborhood  of  30  per  cent 
for  the  most  efficient  steam  <  onsumption  at  high  speeds,  the 
explanation  of  the  ratio  is  cle  ir.  The  designer  of  these  loco- 
motives has  striven  for  a  val\  c  design  and  setting  which  will 
give  an  even  turning  movemei^  at  the  crank  pin  and  thus  an 

he  has  accomplished  this  result 
n  the  article  which  indicates  that 
the  turning  movement  varies  tut  slightly  for  a  full  stroke,  the 
power  of  both  cylinders  being  ronsidered.  Similar  curves  from 
some  other  locomotives  of  the  same  size  which  have  not  been 
given  the  same  study,  show  a  surprising  variation. 


v  a  surprising  varia 


Electrification  of 

Mountain 

Grades 


An   articl  ;   by   Joseph   T.   Riplej-   in   the 


February 
Gazette  g 
made    to 


any,  of  electrifying  the  23-nii 


is  about  seven  miles  from  Rat 


13  issue  of  the  Railway  Age 
ves  a  brief  summary  of  a  study 
determine  the  advantages,  if 
e  section  of  the  Santa  Fe  be- 
tween Trinidad,  Col.,  and  Rate  n.  X.  M.    The  Raton  Mountain 


an  and  16  miles  from  Trinidad. 


The  grades  on  this  section  ar(  314  per  cent  opposed  to  west- 
bound traffic  from  Trinidad  to  the  summit  and  3.32  per  cent 
opposed  to  eastbound  traffic.  1  The  maximum  curvature  is  10 
deg.  and  it  is  estimated  that  about  50  per  cent  of  the  line  i^ 
on  curves.  Of  all  the  lines  ovJned  by  the  Santa  Fe,  this  sec- 
tion seems  to  be  the  most  su  iceptible  to  electrification  with 
resultant  economy  and  hence  it  was  selected  for  this  study. 
A  careful  analysis  was  made  cf  the  tonnage  handled  over  the 
mountain,  both  daily,  monthly  and  yearly.  The  average  num- 
ber of  freight   trains  per  day    ivas  assumed  to  be   twelve,   six 


in  each  direction,  and  there  w  re  eight  passenger  trains,  four 
in  each  direction.     The  yearl;    tonnage  was  found  to  be  2,- 

5,000  tons  eastbound. 

four    sources    of    power    supply 


720,000  tons  westbound  and  1,9 

In  preparing  the  estimates,  .. 
were  considered  and  four  dif  erent  electrical  systems  were 
studied  and  cost  estimates  wei  e  prepared  for  each  with  each 
of  the  different  sources  of  poiver.     These  electrical  systems 


consisted   of  direct   current  at 
2,400  volts,  single  phase  curreni 


current  at  6,600  volts.     In  decic  ing  the  requisite  pow-er  station 


capacity  for  each,  the  assumpti 


of  congestion,  it  might  be  nee  ssary  to  move  simultaneously 


1,200  volts,   direct  current   at 
at  11,000  volts  and  three  phase 


m   was  made  that,  at  the  time 


up   grade   at    speeds   of    12   and 
two  freight  trains  of  1,639  tons 
of  600  tons  each.     This  led  to 
the  four  electrical  systems  a  stj 
units  would  be  of  ample  capaci 


15  miles  an  hour,  respectively, 
each  and  two  passenger  trains 
the  conclusion  that  in  each  of 
tion  containing  four  3,000  k.w. 

y- 


In  arriving  at  the  most  economical  size  of  electric  locoino- 


tives  to  be  used,  time  space  d 


agrams  were  plotted  for  each 


of  seven  rated  locomotive  tonjiage  capacities,  ranging  from 
300  to  600  tons  conclusively,   t 
the  basis  of  the  average  train 


May,    1912.      it     was    linally     co 

electric  locomotives  would  handle  the  traffic  to  the  best  ad- 


vantage  with   the   minimum   oi 
mates,  based  on  statistics  availr 


icse  diagrams  being  made  on 
tonnage  during  the  month  of 
icluded    that    thirteen    115    ton 


tlay   of  capital.     Careful   esti- 
ble,  were  made  of  the  expense 


for  enginenien's  wages  and  tl  e  cost  of  electric  locomotive 
maintenance  and  repairs.  In  he  latter  case  4.06  cents,  4.85 
cents  and  5  cents  per  locomo  ive  mile  were  assumed  for  a 
direct  current,  single  phase  and  three  phase  system,  respect- 
ively. Proper  depreciation  charges  were  also  carefully  fixed 
and  other  items  of  expense  were  conservatively  estimated  in 
accordance  with  available  records  of  electrified  trunk  lines. 
It  was  finally  ascertained  that  flhe  use  of  a  single  phase  sys- 
tem obtaining  power  from  a  plknt  constructed  and  operated 
by  the  railway  and  using  cokq  oven  gas  as  fuel,  gave  the 
highest  return  on  the  necessary  capital  invested.  With  this 
combination  it  was  found  that  it  would  require  nearly  $2,- 
000,000  increase  in  capital  chargje  after  the  cost  of  the  steam 
locomotives,   that   would   be   replaced,    had   been    subtracted. 
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The  total  annual  operating  expenses  of  the  electric  locomo- 
tives were  found  to  be  $124,445  against  $244,398  for  steam.  The 
fixed  charges,  exclusive  of  interest,  for  the  electric  service 
were  $127,373  and  for  the  steam  service  $20,370.  This  gave 
a  total  of  operating  expenses  and  fixed  charges,  exclusive  of 
interest,  for  the  electric,  $251,818,  and  for  the  steam,  $264,768, 
a  difference  in  favor  of  the  electric  of  $12,950.  Since  the  plant 
was  figured  on  the  basis  of  the  sale  of  electric  power  to  a 
nearby  manufacturing  plant,  which  would  bring  in  an  income 
of  $50,000  a  year,  this  gave  the  total  difference  in  favor  of  the 
electric  service  of  $62,950  a  year  or  3.18  per  cent  return  on  the 
increased  capital  charge. 

The  study  as  a  whole  indicated  that  it  would  show  a  profit 
of  any  kind  only  in  connection  with  a  power  plant  constructed 
and  operated  by  the  railroad  company.  For  the  type  of 
plant  assumed  above,  using  coke  oven  gas  as  fuel,  it  was  found 
that  the  direct  current  at  1,200  volts  would  give  a  return  of 
V/2  per  cent  annually  on  the  capital,  direct  current  at  2,400 
volts  would  return  2.35  per  cent,  single  phase  3.18  per  cent 
and  three  phase  1.44  per  cent.  If  coal  was  used  as  fuel  for 
the  same  power  plant,  direct  current  at  1,200  volts  would 
return  .32  per  cent,  at  2,400  volts.  .99  per  cent,  single  phase  would 
return  1.63  per  cent,  while  the  three  phase  would  show  a 
deficit  of  over  $2,000  a  jear.  If  power  was  purchased  from 
outside  source>  deficits  ranging  from  nearly  $4,000  to  over 
$62,000  a  year  were  shown.  In  this  connection  it  should 
be  understood  that  the  power  plant  would  be  located  in  a 
region  where  coal  is  cheap.  The  opportunity  for  using  water 
power  was  con>idered.  but  did  not  prove  feasible. 


„  ,       .  It  IS  probable  that  Mr.  \  aughan  expressed 

Pennsylvania  .         *^     .  .  1        1         1     j 

the  sentmients  ot  every  one  who  lias  had 

'^^   ^  an    opportunity    of    carefully    reading    the 

Tests  report   of  the  tests  of  brake   performance 

I  in  passenger  trains  made  by  the  Pennsylvania  Railroad  in 
1913.  when  in  iliscussing  Mr.  Dudley's  paper  before  the  recent 
meeting  of  the  American  Society  of  Mechanical  Engineers,  he 
said.  "I  feel  that  the  Unitc«l  States  ought  to  be  proud  of  hav- 
ing a  railroad  company  in  its  domain  with  energy  enough  and 
interest  enough  in  the  subject  of  brakes  to  devote  time  and 
money  to  such  an  extent  as  was  necessary  to  carry  out  a  series 
of  tests  of  this  kind,  and  also  proud  of  the  fact  that  any  rail- 
road company  is  equipped  with  a  sufficient  corps  of  trained  men 
to  take  the  observations  required  in  the  investigation  reported 
in  this  paper.  I  think  it  is  a  magnificent  testimonial  to  the 
scientilic  side  of  the  operation  of  American  railways  and  a 
credit  to  the  whole  country  that  the  presentation  of  a  paper 
like  this  should  be  at  all  possible."  This,  of  course,  is  not  the 
lirst  time  that  the  railroads  of  the  countrj-  have  been  indebted 
tn  the  Pennsylvania  for  thorough  investigations  of  this  kind. 
-As  has  been  stated  in  these  columns  before,  the  broad  minded 
policy  of  the  management  in  respect  to  the  activity  of  the  mo- 
tive power  department  and  the  facilities  possessed  for  making 
coniiilete  engineerinfj  investigations,  places  the  Pennsjlvania  in 
an  enviable  position  among  the  railroads  of  this  country.  It 
is  probable  that,  unless  the  government  organizes  a  bureau  of 
railroads,  similar  to  that  it  now  has  for  mines,  we  will  have 
to  continue  to  look  to  the  Pennsylvania  for  accurate  engineer- 
ing information  on  the  operation  of  the  latest  important  de- 
velopments of  broad  scope  on  both  locomotives  and  cars. 

In  fairness  ti)  those  of  our  readers  who  maj'  not  be  particu- 
larly interested  in  this  subject,  it  has  seemed  advisable  to  de- 
vote only  sufticicnt  space  in  this  issue  to  give  a  general  outline 
of  the  character  of  the  tests,  the  equipment  used  and  the  re- 
sults obtained.  Those  who  are  interested  in  the  details  of  the 
test  can  obtain  coi)ies  of  Mr.  Dudley's  paper  or  of  the  complete 
report  from   the  Westinghouse   Air   Brake  Company. 

In  the  discussion  of  the  paper  T.  J.  Kelley,  consulting  air 
brake  engineer  of  the  New  York  Central  Lines,  pointed  out 
that    the     percentage    of    braking     power,    if     employed    within 


reasonable  limits,  is  not  necessarily  in  itself  the  cause  of  wheel 
sliding,  especially  with  the  ordinary  design  of  truck  and  brake 
rigging.  It  is  frequently  due  to  the  uneven  distribution  of  the 
forces  over  the  different  wheels  of  the  truck,  and  particularly 
of  the  different  cars  of  the  train.  He  points  out  that  while  the 
clasp  brake  gear  will  not  dispense  with  the  shock  it  will  go  a 
long  way  toward  keeping  the  wheels  in  the  truck  about  in 
their  normal  position  with  relation  to  other  parts  so  that  what- 
ever spring  action  is  available  will  tend  to  keep  the  wheel 
where  it  belongs  and  the  rail  adhesion  uniform.  Furthermore, 
he  believes  that  the  clasp  brake  will  go  a  long  way  tow-ard 
giving  freedom  from  hot  boxes  because,  with  the  modern  per- 
centage of  braking  power,  with  all  the  pressure  on  one  side  of 
the  wheel,  it  brings  a  considerable  thrust  on  the  journal,  which 
is  often  productive  of  heated  bearings.    : .  •     ' 

Mr.  \'aughan  in  his  discussion  commented  on  the  marvelous 
ingenuity  of  the  whole  apparatus  in  connection  with  the  U.  C 
equipment,  but  suggested  that  it  might  be  possible  to  design 
an  electro-pneumatic  brake  which  would  be  much  simpler,  pro- 
vided it  was  not  required  that  it  should  be  interchangeable  with 
the  present  equipment.  He  believed  that  it  would  not  be  a 
serious  matter  to  carry  two  sets  of  brakes  on  the  trains  dur- 
ing the  transition  period,  and  pointed  out  the  fact  that  in 
Europe  cars  which  carry  four  sets  of  brakes  are  frequent.  He 
asked  where  the  railroads  would  be  able  to  get  men  at  25  cents 
an  hour  who  would  be  able  to  tell  what  was  wron,cr  with  such  a 
complicated  equipment  as  that  shown  in  the  paper.  He  was 
frank  in  saying  that,  as  a  railroad  man,  he  was  afraid  of  this 
new  equipment.  While  it  is  a  beautiful  piece  of  apparatus,  if  we 
could  get  a  simple  electric  control  (and  it  docs  not  seem  that 
the  difficulties  are  insurmountable)  and  thus  obtain  a  simple, 
cheap  brake  that  the  repair  men  can  understand,  on  which  they 
can  locate  the  trouble  and  know  what  they  are  doing,  it  would 
be  very  much  better  than  the  equipment  shown.  Mr.  Turner, 
chief  engineer  of  the  Westinghouse  Air  Brakt?  Company,  agreed 
with  Mr.  Vaughan  in  regard  to  having  as  simple  an  apparatus 
as  possible,  but  stated  that  if  it  is  desired  to  do  the  things 
which  are  necessary  to  control  the  trains  today,  particularly 
during  the  transition  period,  it  is  essential  to  have  substantially 
the  apparatus  shown.  He  believes  that  the  two  or  three  brake 
equipments  which  would  have  to  be  carried  according  to  Mr. 
^'aughan■s  idea,  would  be  as  cotnplex  as  the  V.  C.  equipment. 

Some  tests  recently  made  on  the  Xew  York.  Westchester  & 
Boston  to  determine  the  efficiency  of  the  clasp  brake  rigging 
were  quoted  by  R.  R.  Potter  of  that  road.  The  electrically 
operated  cars  of  this  line  weigh  about  120.000  lb.,  and  in  mak- 
ing the  tests  motor  trucks  having  clasp  brakes  were  put  under 
both  ends  of  the  car.  From  35  miles  an  hour  the  deceleration 
in  an  emergency  application  was  found  to  be  4  miles  per  hour 
per  second  with  the  clasp  brake,  while  with  the  simple  brake  it 
was  3.3  miles  per  hour  per  second.  At  50  miles  an  hour  the  clasp 
brake  gave  a  deceleration  of  3.55  miles  per  hour  per  second, 
while  with  the  standard  brake  it  was  3  miles  per  hour  per  sec- 
ond. The  length  of  stop  with  the  clasp  brake  at  50  miles  an 
hour  was  585  ft.,  while  with  the  simple  or  standard  brake  it 
was  690  ft.     This  was  the  average  length  for  about  40  stops. 

S.  G.  Thomson,  superintendent  of  motive  power,  Philadel- 
phia &  Reading,  reported  excellent  service  with  the  clasp  brake 
on  both  six-wheel  and  four-wheel  trucks  on  passenger  coaches. 
He  suggested  that  we  get  along  for  a  few  years  without  the 
electric  brake  by  extending  the  use  of  the  clasp  brake. 

Mr.  Sargent  suggested  that  the  trouble  which  had  followed 
the  use  of  flanged  brake  shoes  in  connection  with  increased 
wheel  sliding  on  some  roads,  was  probably  due  to  the  fact  that 
the  brake  rigging  was  not  suitable  for  use  with  this  type  of 
shoe.     The  tests  clearly  indicate  what  the  flanged  shoe  will  do. 

As  an  illustration  of  the  difference  in  the  requirements  that 
lirakes  have  to  meet,  Mr.  Turner  pointed  out  that  in  the  year 
1890  train  weights  seldom  exceeded  280  tons  which,  with  a 
speed  of  60  miles  an  hour  gave  an  energy  to  be  dissipated  of 
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about  33,000  foot-tons.  Urakes  used  at  that  time  stopped  these 
trains  in  about  1,000  ft.  In  the  year  1913  the  train  weiglit  was 
920  tons,  and  at  the  same  speed  tlie  enerjiy  to  be  (hssijiated 
was  110,000  foot-tons,  almost  four  times  as  large  as  that  of  the 
train  in  lcS90.  With  a  brake  on  this  train  of  the  same  class  as 
that  used  in  the  tlrst  one.  the  stopping  distance  would  be  1.760 
ft.  The  collision  energy  of  this  train  as  it  passes  the  point 
where  the  first  train  stopped  would  still  be  48,000  foot-tons, 
one  and  one-halt  limes  what  the  first  mentioned  train  bad  be- 
fore the  brake  was  applied.  The  920-toii  train  with  the  new 
brake  apparatus  can  be  stopped  when  running  at  a  speed  of  60 
miles  an  hour  in  860  ft.,  at  which  point,  with  the  old  brake,  it 
would  still  be  running  43  miles  ,an  hour.  Mr.  Turner  further 
stated  that  while  the  illustrations  no  doubt  impressed  the  un- 
initiated with  their  complexity  and  comparative  size,  when  it  is 
realized  ihat  the  net  result  as  measured  by  control  requirements 
and  stopping  distance  is  but  slightly  greater  in  effectiveness 
than  the  old  brake,  it  must  be  admitted  that  these  things  must 
be  accepted  on  the  ground  that  nothing  less  will  suffice  if 
reasonable  capacity  of  track  and  rolling  stock  is  to  be  had  and 
general  advance  in  transportation  and  safety  are  to  keep  pace. 


NEW     BOOKS 


Master  Car  Cr  l.niomotivc  Painters'  Proeccdings,  1913  Convention.  Itoiind 
in  paper,  \i2  pages.  Size  6  in.  x  9  in.  Published  by  tlic  .\ssociation, 
.Mfrcd   P.    Dane,   Mcrctary,   RcndinR,  Mass. 

The  forty- fourth  annual  convention  of  the  Master  Car  and  Loco- 
motive Painters'  Association  was  held  in  Ottawa,  Ont.,  Sep- 
tember 9  to  12,  inclusive.  The  proceedings  contain  the  reptjrt 
of  the  test  committee,  which  was  of  particular  importance  and 
interest,  as  well  as  papers  giving  the  latest  information  on 
the  finishing  of  steel  passenger  train  equipment ;  safety  in  the 
paint  department ;  rough  inhibitive  paint ;  protection  of  steel 
freight  equipment,  and  economy  in  locomotive  painting.  The 
last  mentioned  includes  a  discussion  of  the  present  practice  in 
locomotive   painting. 


Machinery's  Handbook.  lioiind  in  flexible  leather.  4'j  in.  by  7  in. 
1370  pages.  Illustrated.  Published  by  the  Industrial  Press.  Xew  York. 
Price  $5. 

This  is  a  thoroughly  complete  reference  bo  ik  on  machine  de- 
sign and  shop  practice  intended  for  the  mechanical  engineer, 
draftsman.  t<wl  maker  and  machinist.  \\  bile  it  is  based  largely 
on  the  data  sheets  issued  by  Machinery  and  the  articles  published 
in  that  magazine,  much  additional  matter  has  been  included  by 
the  compilers.  Erik  Obert  and  branklin  G.  Jones.  It  would  be 
impossible,  in  a  review  of  this  kind,  to  begin  to  convey  an  ade- 
f|uate  idea  of  the  amount  of  material  contained  in  this  book 
,-md  it  will  suffice  to  say  that  it  is  complete  so  far  as  machine 
<lesign  and  shop  practice  are  concerned.  Great  pains  have  been 
taken  to  obtain  a  convenient  arrangement  of  tables,  data  and 
text,  and  the  plan  of  illustrating  the  use  of  formulas  by  ex- 
amples, which  are  worked  out.  has  been  generally  followed. 
It  is  believetl  to  contain  the  best  and  most  condensed  treatises 
on  gearing  and  springs  that  exist  and  the  sections  on  heat  treat- 
ment of  steel,  properties  of  material,  inotor  power  of  machine 
tools,  and  screw  threads  are  excellent.  The  compilers  have  not 
overlooked  what  is  probably  the  most  important  feature  of  a 
book  of  this  kind,  a  complete  and  copious  index. 


Handbook  for  Macltine  Pesiiiuers  and  Draftsmen.  P.y  Frederick  .\.  Ilal- 
sey,  n.M.E.,  editor  emeritus  of  the  American  Machinist.  4S3  pages. 
SYi  in.  by  11  in.  Bound  in  cloth.  Illustrated.  Published  by  the 
McCraw-Hill  Book  Company.  Inc.,  339  West  39th  street,  Xew  York. 
Price   $5. 

Mr.  I  lalsey  states  in  the  preface  that  the  manner  in  w  hich  con- 
tributions to  technical  journals  of  permanent  value  and  use- 
fulness form  a  i)rocession  to  the  limbo  of  forgotten  things  and 
benefit  n*)ne  luit  those  under  whose  eyes  they  happen  to  fall  at 
the  date  of  publication,  has  always  been  a  source  of  extreme 
regret  to  him.     In  this  volume  he  has  ma<le  an  effort  to  rescue 
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from  the  oblivion   of  the 
of  direct  use  in  the  desigi 
terial   has  not  been   limite 
the    transactions    of   many 
Illation   is  nearly   as   effect 
of   periodicals   and,   furth< 
knowledge  of  many  of  his 


ut  of  print  such  contributir)ns  as  au- 
of  machinery.  The  search  for  iii;- 
to  ])eriodicals.  but  has  extended  t  . 
engineering  societies  wherein  infoi- 
vely  buried  as  in  the  back  number^ 
rmore,  be  has  freely  called  on  the 
riends.  It  needs  but  a  casual  exami- 
nation of  this  book  to  show  the  accuracy  of  the  author's  con- 
tentions. While  most  of  i:  has  been  published  before,  it  is  n<  t 
until  it  is  collected  and  cla<sifie<l.  as  is  done  here,  that  the  reader 
is  fully  impressed  with  thf  value  of  the  information.     It  is.  of 

here  even  a   fairly  clear  idea  of  tlK- 
)Ut.  when   it  is  stated   that  there  arc 

f".  each  as  a  chapter  covering  from  7 
appreciated  that  the  scope  is  broad, 
jccts  of  the  greatest  importance  to 
machine  designers  and  co  er  such  matters  as  springs,  gears, 
transmissions,   clutches,   can  s.  bearings,  bolts,  nuts,  and   screws, 

cing.  materials,  compressed  air,  me- 

ii)    a    large    number    of    mathematical 

not  given  in  the  ordinary  handbook. 


course,  impossible  to  give 
material   that  is  included, 
-10  different  subjects  treate 


pipes  and  pipe  joints,  balar 
cbanics.    etc.,    in    addition 
tables,  manv  of  which  are 


Priniil'les   of  Industrial  Or^anii 


ition.      r>y    Drxter   S.    Kimball,   professor   of 


.\s    Professor    Kimball   trul 
ness  of  the  civilized  world 


machine    design    and   constr  iction,    Sil)Iey    College.    Cornell  University. 

J68    pages.      6   in.    by    9   in.      Pound    in    cloth.      Illustrated.  Published 

by  McGraw-Hill  Book  Coinp|ny,  Inc..  239  We-t  39th  street,  Xew  York. 
Price   $2.50. 

•  points  out,  industry  is  the  busi- 
and  the  greater  part  of  our  prob- 
lem, national,  state  and  hotie,  centers  around  the  great  indus- 
trial question,  b'urthcrmora  it  is  being  looked  on  as  the  great 
basic  feature  of  our  civilization  on  which  we  must  rest  our 
entire  well  being.  With  tlis  new  evaluation  of  industry  has 
come  new  and  higher  ideals  regarding  service  to  humanity.  It 
is  for  these  reasons  that  the  iileas  embodied  in  the  so-called  scien- 
tiiic  management  are  coming]  in  for  such  close  scrutiny.  Changes 
of  similar  character  and  a|  far  reaching  in  their  effects  have 
been  made  in  our  industrial  methods  in  times  past  with  little 
or  no  comment  from  any  (juarter.  But  today,  changes  of  this 
character  cannot  be  made  uis  formerly  on  the  basis  or  plea 
of  increased  production  alone.  The  specter  of  distribution  of 
profits,  the  bugbear  of  our  nndustrial  system  stands  constantly 
in  the  background,  and  the  question  that  it  ever  raises — What 
will  be  the  effect  of  these  ch  inges  on  humanity? — can  no  longer 
be  ignored.  It  is  not  the  p.irpose  of  this  book  to  exploit  any 
form  of  industrial  managen  ent  or  any   specific  remedy   for  in- 

ndeavor  to  set  before  young  men 
be  salient  facts  regarding  the  most 
rhich  they  are  sure  to  be  brought 
in  contact  and  to  explain  the  origin  and  growth  of  the  itnportant 
features  of  industrial  organization.  To  the  engineer  who  is 
c<intinually  being  brought  nore  and  more  in  contact  with 
economic  problems,  these  arc  matters  of  particular  importance 
While  it  is  for  the  needs  of  young  engineers  primarily  that  the 
book  has  been  written,  beii  g  based  on  a  course  of  lecturer- 
given    by   the    writer    to   the    senior    class   at    Sibley   College   of 


dustrial    evil,   but    it    is    an 
entering  the  industrial  field 
inqortant   movetnents   with 


Mechanical  Engineering.  Con 
neer  or  manager  who  wishes 
mental  principles  of  organi 
specific  system  of  manageme 


ell  University,  the  practicing  engi- 
to  know  something  of  the  funda- 
:ation.  without  regard  to  sonu 
t.  will  find  it  also  of  interest.  L 
has  been  the  writer's  endeavar  to  deal  as  far  as  possible  witb 
general  principles  and  no  effort  has  been  made  to  illustrate  the 
many  kinds  of  cards  and  fonws  used  in  industrial  management 
The  book  contains  fourteen  cjiapters.  the  first  four  being  mon 
or  less  historical  in  their  natiire.  and  the  fifth  covering  moderi: 
industri.il  tendencies.  In  othe|r  chapters  are  treated  separatel} 
the  forms  of  industrial  owne  "ship,  princi])les  of  organization, 
planning  departments,  principles  of  cost  keeping,  depreciation 
of  wasting  assets,  compensation  of  labor,  purchasing,  storin;-: 
and  inspection  of  materials,  /location,  arrangement  and  con- 
struction of  industrial  jilants.   and   the  the<jries  of  management 
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COMMUNICATIONS 

FOR     GRINDING    IN    ROTARY    VALVES    ON     E-T 
EQUIPMENT 


CoRBix,  Ky.,  January  10,  1914. 

To  THE  Editor  : 

1  have  read  with  interest  Mr.  llentlcy's  article  on  jigs  for  grind- 
ing in  rotary  valves  on  page  42  of  the  January  number.  In 
my  experience  with  this  class  of  work  the  absence  of  the  valve 
guide  has  proved  a  decided  advantage  over  the  older  construc- 
tion where  a  guide  stem  is  used  with  the  rotary  valve,  inasmuch 
as  the  valve  can  be  moved  over  the  valve  seat  with  a  criss- 
cross motion.  I  would  suggest  tliat  the  high  surface  be  cut 
down  with  a  scraper  and  the  criss-cross  motion  tried.  Where 
the  guide  is  used  the  valve  travels  in  the  same  channel  all  the 
time  and  is  a  source  of  trouble  to  repair  men  unless  the  sur- 
faces are  machine  ground  or  spotted  down  very  closely  with  a 
scraper.  J.  A.  Jesson, 

Air  Tirakc  l-'"orcinaii,   I.ouisvine  &  Xasliville. 
•  L-Mr.  Bentky's  reply  to  this  criticism  is  given  below.— I'ditor.] 
To  THE  Editor  :  -■'"'.'. 

As  a  result  of  experimenting  with  a  view  to  saving  time  on 
tliis  class  of  work,  I  have  dropped  away  from  the  process  of 
working  these  valves  with  face  plate  and  scraper.  My  method 
lui>  given  a  great  deal  of  satisfaction  and  is,  I  believe,  fully  as 
till -rough  as  the  older  method.  The  rotary  and  valve  are  faced 
on  a  lathe,  where  the  lateral  is  eliminated  as  far  as  possible. 
With  a  Wooden  block  on  which  a  strip  of  line  emery  cloth  is 
tacUcd,  the  surface  is  cleared  of  all  tool  efifects  and  the  valve  or 
seat  relieved,  to  some  extent,  of  the  effect  of  the  hghter  cut  which 
is  always  present  near  the  outer  portion  of  circular  facing  work. 
This  affords  a  nearly  perfect  surface  and  necessitates  the  use 
of  only  a  fine  grade  of  grinding  compound  to  liring  it  to  a  g<K»d 
seat.  With  the  finer  grade  compound  I  have  experienced  no 
trouble  in  the  disagreeable  occurrence  of  circular  scratching  or 
ridging,  and  the  result  of  using  the  guide  ring  is  to  assist  the 
bringing  of  the  heavier  bearing  to  the  center  of  the  rotary  and 
seat.  E.  W.  Bexti.ey.  Jr. 


WIRING    FOR    ELECTRIC    HEADLIGHTS 


S,\tR.vME.VTO,  Cal.,  January  24,   1914. 
I'o  THE  Editor  : 

The  wiring  sliown  in  I'ig.  1  of  the  article  on  the  Installation 
and  Maintenance  of  Electric  Headlight  Equipment,  by  V.  T. 
Kropidlowski,  which  appeared  in  the  July.  1913,  issue  of  the 
Railway  Age  Gazette.  Mechanical  Edition,  will  not  meet  the 
requirements  when  it  is  desired  to  cut  out  both  the  arc  and  the 
pilot   lamp,  as  in  the  case  of  a  train  in  the  clear  on   a   siding 
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Western    Pacific    Headlight    Wiring 

waiting  for  another  train  to  pass.  The  reason  is  that  as  soon 
as  tlie  switch  in  the  cab  is  removed  from  clip  3.  the  arc  lamp 
carbon  will  drop  and  complete  the  circuit  so  that  the  pilot  lamp 
will  light  immediately  without  the  switch  being  thrown  into 
clip  1.  In  order  to  be  able  to  cut  out  both  the  arc  and  the  pilot 
lamp,  it  is  necessary  to  run  a  fourth  wire  from  the  pilot  lamp 
to  the  switch,  as  shown  by  the  accompanying  diagram  which 
is  taken  from  the  Western  Pacific  standard  wiring  drawing.  As 
the  rtfpiirement  is  practically  universal  that  the  headlight  be 
e.xtmguished  or  completely  covered  when  a  traiw  is.  in  the  clear 


on  a  siding.  I  would  suggest  that  a  wiring  diagram  that  will 
meet  the  requirements  be  shown.         -•;.;-..  W.E.  Johnston, 

Cliief  braftsjuan.   Western   Pacific. 

I  Mr.  Kropidlowski's  reply  to  the  foregoing  letter  is  given 
l>elow. — Editor.] 

Wi.voN.V,    Minn.,  .February    IJ,    1-914. 

To  THE  Editor  : 

Concerning  Mr.  Johnston's  criticism  of  the  mode  of  wiring ; 
when  the  arc  lamp  is  shut  off  and  the  carbons  come  together 
there  will  be  a  path  established  to  the  circuit  of  the  incandescent 
l)ilot  lamp.  It  was  taken  for  granted  that  this  would  be  plain 
to  electrical  men  and  for  that  reason  attenti<in  was  not  drawn 
til  it  at  the  time.     (^^  it  is   understood  that  this  docs 

not  provide  a  solid  an<l  permanent  contact  and  the  lamp  will 
Hicker.  owing  to  the  poor  contact  and  the  jarring  of  the  loco- 
motive. As  to  enginemen  not  being  able  to  extinguish  the 
headlight  entirely  when  waiting  on  a  siding,  before  the  electric 
headlight  was  in  use  they  had  to  get  oflF,  climb  on  the  pilot 
beam  and  cover  the  face  of  the  lamp  with  a  cover  provided 
for  the  purpose.  With  the  electric  equipment  the  fireman  can 
step  out  on  the  running  board,  raise  one  of  the  generator 
brushes  and  place  a  small  chip  of  wood  lietween  the  brush  and 
the  commutator,  which  is  certainly  easier  than  the  old  way. 
1  believe  that  the  simplifying  of  tiie  wiring,  which  is  one  of 
the  biggest  factors  in  re<lucing  trembles  and  failures,  and  is 
also  effective  in  trying  to  locate  trouble  in  the  sjstem,  more 
than  oflfsets  the  little  inconvenience  of  one  of  the  enginemen's 
h.iving  to  .step  out  on  the  running  board  when  in  a  siding  to 
meet  a  train.  V.    T.  Kropidlowski. 


COLLEGE     MEN     AND    THE     RAILROADS 


R ,   I'a.,  January  3,  1914. 

io  THE  Editor: 

I  have  read  with  mingled  pleasure  and  regret,  the  several 
articles  appearing  in  recent  issues  of  your  publication,  under 
the  heading,  "College  Men  and  the  Railroads,"'  and,  as  I  believe 
that  much  of  the  discussion  and  some  of  the  conclusions  are  not 
justified,  and  that,  in  the  main,  injustice  is  done  the  unfortunate 
"ci  liege  man,"  I  feel  in  duty  bound  to  assist  in  the  removal  of 
Ijrejudice,  against  him.  which  prejudice,  however,  I  am  confi- 
dent, will  have  disappeared  entirely  within  the  next  score  of 
years.     :;  ;..;"..v.-  ;■:.■■-■■.•.- •^.\.  .  r 

What  is  a  "college  man"?  Is  he  constntcted  of  a  different 
clay,  or  was  his  life  up  to  the  age  of  18  years  materially  dif- 
ferent from  that  of  others?  At  college  he  associated  with  sev- 
eral hundred  young  men  of  approximately  his  own  a^e,  during 
a  portion  of  each  of  four  consecutive  years.  During  this  time 
he  certainly  got  some  good  bumps  from  his  fellows.  He  must 
have  done  a  large  amount  of  work  requiring  mental  effort,  thus 
developing  his  mental  capacitj,  either  memory  or  reasoning 
])owcrs  or  both,  and  in  some  courses  lie  must  have  had  a  varied 
and  valuable,  though  brief,  shop  and  mechanical  laboratory  ex- 
perience in  connection  with  the  class  room  work.  Can  he  then 
leave  college  so  utterly  worthless  as  some  men  who  have  not 
attended  college  would  have  every  one  believe? 

I  think  that  the  average  college  trained  man  is  handicapped 
by  his  experience  at  college,  not  because  he  thinks  he  has  learned 
it  all  or  considers  himself  superior,  but  quite  on  the  contrary, 
Iw^cause  he  has  been  thoroughly  impressed  with  the  fact  that  all 
he  knows  or  ever  can  know,  is  but  an  infinitesimal  part  of  what 
there  is  to  learn. 

.  His  brother  vvIk)  ran  a  nut  tapping  machine  for  a  year,  turned 
up  bolts  another  year,  ran  a  planer  or  shaper,  possibly  helpe<l 
l)ut  up  cab  fittings,  a  steam  chest  or  two,  and  if  especially 
favored,  helped  lay  out  a  few  sets  of  shoes  and  wedges  during 
the  final  two  \ears  of  his  shop  apprenticeship,  has,  because  of 
his  narrow  horizon,  frequently  developed  a  most  thoroughly 
exaggerated  ego;  he  has  confidence  in  himself  to  the  ends  of 
his  small  earth  and  momentarily  is  of  more,  value  than  the  col- 
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lege  man.  The  swelled  heads  unfortunately  are  not  all  on  the 
shoulders  of  the  men  from  the  universities. 

I  believe  the  causes  for  failure  of  college  men,  not  applicable 
to  non-college  men,  are,  in  order  of  their  importance:  O)  The 
narrow,  distorted,  egotistical  old-time  managers  who  are  fast 
disappearing.  (2)  The  lack  of  force  on  the  part  of  the  college 
man,  due  to  his  thorough  knowledge  that  he  knows  so  little. 
(3)  The  "molly-coddling"'  some  young  men  receive  before  and 
while  at  college. 

Let  us  stop  making  a  distinction  between  so-called  college  and 
non-college  men.  That  an  individual  has  undergone  the  train- 
ing required  in  higher  educational  institutions  does  not  insure 
that  he  is  better  equipped  to  light  life's  battles  in  general  or  in 
particular  than  is  his  brother  wlio  may  not  have  liad  such  ad- 
vantages, but  who  may  have  inherited  a  brain  of  greater  capac- 
ity, or  who  has  accomplished  greater  development  by  study  out- 
side school  walls. 

Special  apprentice  courses  should  l)e  open  to  non-college,  as 
well  as  college,  men.  I  prefer  an  educated  jack  ass  to  an  un- 
educated one  and  believe  that  the  "wonder"  who  never  saw  the 
inside  of  a  school  house  would  have  been  a  greater  wonder  if 
he  had.  W. 

Chicago,   111.,   October   21,    1913. 
To  THE  Editor: 

The  article  appearing  in  the  October  issue,  signed  I.  I.  W.,  puts 
the  cart  before  the  horse.  Instead  of  "why  dont  the  railroads 
hold  the  college  man?"  the  question  should  be  "why  doesn't  the 
college  man  stay  with  the  railroads?" 

The  best  of  the  college  men  who  enter  the  railroad  service  do 
stay  and  those  who  enter  the  service  and  leave  in  the  earlier 
stage  of  the  fight,  leave  for  several  reasons : 

First,  many  of  the  special  apprentices  have  contracted  debts 
in  order  to  get  through  college  and  even  after  they  have  begun 
their  apprenticeships,  often  quit  and  go  in  search  of  work  which 
will  be  more  remunerative,  at  least  for  the  time  being,  in  order 
that  they  may  make  sufficient  money  to  liquidate  their  bills. 

Second,  the  average  college  man  is  unwilling  to  start  at  the 
bottom  and  work  up.  He  thinks  that  immediately  after  serving 
his  apprenticeship  an  official  positon  should  be  given  him.  The 
railroads  are  not  in  the  habit  these  days  of  entrusting  the  man- 
agement of  their  shops  or  roundhouses  to  men  without  con- 
siderable practical  e-xperiencc,  together  with  a  distinct  showing 
for  leadership  or  evidence  of  executive  ability.  These  qualifica- 
tions are  not  always  possessed  by  college  graduates. 

Third,  the  college  graduates  are  not  satisfied  with  what  they 
deem  the  low  rate  paid  by  railroads  for  special  apprentices, 
thought,  in  fact,  it  is  what  the  railroads  think  special  apprentices 
are  worth.  Very  few  railroads  are  able  or  willirg  to  pay  a  man 
more  than  he  is  worth  for  any  length  of  time.  The  complaint  of 
the  college  man  that  the  railroads  do  not  give  the  special  appren- 
tice a  chance,  is  a  cry  of  the  weak  and  undeserving.  We  generally 
find  out  that  where  an  ordinary  journeyman  apprentice  makes 
a  complaint  that  he  is  not  being  given  a  show,  he  is  not  entitled 
to  much  of  a  show,  that  there  is  something  in  his  make-up  which 
tends  to  prevent  the  shop  authorities  from  especially  exerting 
themselves  in  his  behalf.  If  he  is  a  bright,  active,  aggressive  ap- 
prentice, he  does  not  make  this  cry.  He  goes  ahead  and  attends 
to  his  work  and  the  opportunities  will  come  to  him.  The  great 
trouble  is  with  the  colleges,  as  none  of  our  universities  and 
colleges  ever  take  the  pains  to  study  the  student's  make-up,  or 
ever  go  to  the  trouble  of  ascertaining  his  fitness  for  the  course 
he  is  studying.  Often  he  goes  into  it  because  somebody,  a  friend, 
or  sometimes  a  relative,  has  suggested  it  to  him.  Consequently 
we  have  hundreds  of  graduates  from  our  technical  schools  in 
mechanical  engineering,  who  really  have  no  talent  or  love  for 
engineering  work.  These  men  will  never  be  satisfied,  regardless 
of  the  work  or  position  given  them.  The  majority  of  our  schools 
spend  too  much  energy  getting  students,  and  none  decrease  their 
enrollment  by  advising  young  men  to  discontinue  the  course  they 


have  selected.  I  am  not  reac  y  to  believe  that  all  the  other  special 
apprentices  who  go  into  commercial  fields  make  such  a  howling 
success.  It  is  true  that  the  c(  mmercial  field  requires  men  who  are 
teclmically  educated,  to  a  greater  extent  than  do  railroads.  With 
the  exception  of  the  mechanical  engineer,  engineer  of  tests  and 
chemist,  there  is  no  absolut(  necessity  for  the  other  officials  in 
the  mechanical  department  tc  be  college  men.  In  fact,  one  of  the 
largest  and  most  prosperoi  s  western  roads  has  not  a  single 
master  mechanic  who  has  had  a  college  education. 

The  college  man  is  usuall;  unwilling  to  begin  at  the  bottom, 
although  he  is  perfectly  willi  ig  to  do  any  special  work  and  glad 
to  work  in  the  test  departm  'ut.  but  the  special  apprentice  who 
serves  most  of  his  time  in  t  le  drafting  room  and  with  the  en- 
gineer of  tests,  will  be  up  aga  nst  it  if  placed  in  charge  of  a  large 
roundhouse.  At  the  same  tim ;  he  is  unwilling  to  go  into  a  round- 
house and  work  as  a  journepnan  and  familiarize  himself  with 
the  needs  and  requirements  cf  such  a  place.  In  fact,  the  writer 
knows  of  an  instance  of  a  spi  cial  apprentice  who  was  graduated 
from  one  of  the  large  eastern  colleges,  who,  in  conversation  with 
another  special  apprentice  th;  t  had  completed  hi.s  apprenticeship 
and  was  climbing  up  the  ladd  ?r,  remarked  that  he  only  had  two 
months  before  his  apprenticesnip  would  be  completed  and  would 
be  awfully  glad  of  the  time  >rhen  he  could  get  out  of  wearing 
overalls  and  doing  dirty  woik.  Now  this  young  man  had  an 
idea  that  as  soon  as  he  completed  his  appremiceship  a  master 
mechanicship  awaited  him.  Tiie  road  on  which  this  young  man 
was  serving  his  time  was  givinr  him  every  opportunity  to  acquire 
the  practical  work  and  to  show  what  stuff  was  in  him. 

Very  few  foremanships,  these  days,  are  made  through  pull,  and 
even  if  made  that  way,  the  man i must  have  some  merit  in  order  to 
hold  the  job.  I  am  sure  wheraver  a  special  apprentice  will  show 
that  he  has  merit  he  will  havenust  as  good  chances  of  promotion 
from  the  ranks  as  the  ordinary  journeyman  apprentice.  The 
writer  does  not  know  of  a  sinj  le  instance  where  a  man  has  been 
promoted  from  the  ranks  to  a  master  mechanic's  position  at  one 
jump  and  succeeded.  Gang.  bAck  shop  and  roundhouse  foremen 
are  absolutely  necessary  trair  ing  for  the  master  mechanicship, 
and  it  is  these  minor  positions  nhich  the  special  apprentices  object 
to  filling. 

It  is  unnatural  and  unreasonable  to  ask  the  railroads  to  provide 
separate  machines  and  special  instructors  for  the  few  special 
apprentices.     The  expense  woi  Id  be  prohibitive  and  the  results 


fruitless.  Such  a  proposition 
college  graduate.  He  expects 
own  good,  and  thinks  that  he 
receive  special  treatment.     Sucl 


is   in    keeping    with   the   average 

things  to  be  done  solely  for  his 

is  better  than  others  and  should 

a  scheme  would  produce  a  most 


undesirable  caste.     To  be  a  suc:essful  foreman  or  official  in  any 
department  the  man  must  be  a  mixer,  he  must  know  the  men  in 


the  ranks,  their  methods,  their 
must  know  how  to  do  the  work 
the   machinist  who  served   his 


ways,  their  shop  language.  He 
himself.  This  is  the  reason  why 
regular   apprenticeship   generally 


makes  the  best  foreman.  The  :ollcge  man  under  similar  condi- 
tions with  the  advantages  of  a  te:hnical  education,  and  his  reason- 
ing faculties  more  largely  devehifced,  should  on  paper  make  the  best 
official,  but  we  do  not  find  this  tl  e  case  in  actual  practice.  There 
are  no  men  or  set  of  men  who  n  sed  a  pull  more  than  the  college 
man  and  there  is  no  one  so  piti  ully  helpless  as  the  college  man 
in  a  modern  shop.  There  is  no  a  single  school  in  the  country 
that  can  graduate  a  master  mecianic.  fit  him  for  the  job,  ready 
to  go  on  duty  the  day  he  receivds  his  diploma.  West  Point  and 
.\nnapolis  are  the  two  schools  fin  this  country  which  graduate 
the  officer.     But  look  what  they  must  pass  through  during  the 


four  years.  No  man  requiring 
trust  his  case  in  the  hands  of  ai 
ago.  Nor  will  he  entrust  his  1 
to  the  bar.     These  young  M. 


the  attention  of  a  surgeon  will 
M.  D.  who  graduated  one  hour 
al  affairs  to  one  just  admitted 
.'s  and  B.  L.'s  must  serve  an 


apprenticeship  in  a  hospital  or  law  office  of  older  heads.  We  are 
glad  to  get  college  men,  but  we  fire  unwilling  to  nurse  them  any 
more  than  the  sixteen-year-old  boy  with  only  a  sixth  grade 
common  school  education.  1  An  Old  College  M.^x. 
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Lehigh  Valley  Pacific  Type  Locomotive 


Anthracite  Burning  Passenger  Engines  fo^  Heavy 
Grade    Work;   Valve   Setting   Given  Close  Study 


The  Lehigh  Vallej'  recently  designed  a  heavy  Paciiic  type 
superheater  locomotive  and  has  placed  six  of  them  in  pas- 
senger service  on  the  division  between  Easton,  Pa.,  and  Sayre, 
Pa.,  a  distance  of  194  miles.  The  maximum  grade  on  this 
division  is  between  Mauch  Chunk  and  Wilkes-Barre,  Pa., 
over  the  Wilkes-Barre  mountain.  The  grade  between  Mauch 
Chunk  and  Glen  Summit  (the  top  of  the  mountain)  is  2>i.7 
miles  long,  and  has  a  maximum  rise  of  67  ft.  to  the  mile,  west- 
bound.    The  grade  between  W  ilkes-Barre  and  Glen  Summit 


der  to  obtain  the  maximum  tractive  effort  at  high  speeds  per 
pound  total  weight  of  locomotive.  On  account  of  the  low 
factor  of  adhesion  it  was  necessary  to  design  the  valve  gear 
to  obtain  a  rotative  effort  as  nearly  constant  as  possible, 
thereby  keeping  the  factor  of  adhesion  verj'  close  to  the 
theoretical.  How  well  this  has  been  accomplished  is  illus- 
trated by  the  torsional  diagram  combining  both  cylinders 
when  (levelopingv2.100  indicated  horsepower  with  a  cut-off  of 
66  per  cent  at   148  revolutions  per  minute.     It  will  be   seen 
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is  19.6  miles  long  with  a  maximum  of  95.7  ft.  to  the  mile  east- 
bound.  A  profile  of  this  section  is  shown  in  one  of  the 
illustrations. 

These  locomotives  were  designed  to  haul,  unassisted,  pas- 
senger trains  weighing  550  tons  westbound,  and  trains  of  360 
tons  eastbound,  over  this  division.  Heretofore  it  has  been 
necessary  to  double  head  trains  of  these  weights  over  this 
portion  of  the  road,  using  a  Pacific  type  locomotive  having  a 
total  weight  of  241,300  lb.  and  a  tractive  effort  of  31,600  lb., 


that  the  turning  effort  is  practically  uniform  for  the  full 
revolution. 

Piston  valves  14  in.  in  diameter  are  driven  bj'  Walschaert 
valve  gear.  The  valves  have  a  travel  of  6  in.,  a  steam  lap 
of  I14  in.,  an  exhaust  clearance  of  y%  in.  and  a  lead  of  5/16  in. 
The  large  amount  of  lap  is  apparently  responsible  for  the 
even  turning  movement. 

A  screw  reverse  gear  is  applied,  and  on  account  of  the  ex- 
treme width  of  the  firebox  it  will  be  noted  that  it  was  neces- 


Passenger  Locomotive  for  Service  on   Heavy  Grac'es  on  the  Lehigh  Valley 


and  a  ten-wheel  helping  locomotive  having  a  total  weight  of 
199.500  lb.  and  a  tractive  effort  of  31,400  lb. 

The  new  Pacific  type  has  a  total  weight  of  262,000  lb.  and 
a  tractive  effort  of  41,500  lb.,  the  factor  of  adhesion  being 
3.89.  The  total  evaporative  heating  surface  is  3,744  sq.  ft.  and, 
making  the  usual  allowance  for  the  superheater,  the  total 
equivalent  heating  surface  is  4.962  sq.  ft.  This  gives  8.35  lb. 
theoretical  tractive  effort  per  pound  of  equivalent  heating 
surface. 

Special  attention  \\as  given  to  the  details  of  design,  in  or- 


sarj'  to  insert  a  universal  joint  in  the  reach  rod  just  ahead  of 
the  bearing  at  the  front  end  of  the  firebox. 

One  of  the  interesting  features  of  the  valve  gear  is  the 
valve  stem  crosshead,  which  is  of  the  self-centering  type  and 
is  so  constructed  that  the  pin  is  provided  with  a  nut.  This 
is  unusual  in  this  type  of  crosshead,  and  permits  the  pin  to 
be  removed  without  taking  down  the  crosshead.  This  detail 
is  shown  in  one  of  the  illustrations. 

The  side  rods  are  of  the  semi-I  section  having  a  flange 
1^4  in.  in  width  and  IV^  in.  in  depth  at  the  center  of  the  rod, 
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li-iif  man.  The  >\vc'lk'd  livails  uiifurliinali'ly  art-  iini  all  oii  the 
>h<>uUUrs  i»t   the  nu'ii   from  the  universities. 

I  believe  the  causes  for  faihire  <>f  ci>lleiie  men.  n^t  ai)iilieal>le 
to  noii-coUege  nien,  are.  in  order  nf  tlieir  importance:  tl)  I'he 
iiarruvy;;  distortetl,  cgotKslical  phl-tiute  managers  who  are  la>t 
«lisaiii>varirig.  (2>  .;The  lack  of  force  on  tlie  part  of  tlie  college 
nuin,  <hu'  to  his  thnfoitiih  kiioxvlediLie  that  he  knows  so  little. 
(3)  The  "moUy.-.coddliny"'  some  V'umir  nien  receive  hef'Tc  an'I 
wliiJe  at  college;   ■ 

Let  its  stop -niakinii  a  (Ii>tinctioil  lit-twceii  so-called  colle.!ie  anci 
non-collejrfc  nit;n.     '^''"'t  un  individual  has  undergone  the  train 
inij, re'iutred   in   hiylar   educatinnal   institutions   dfies   not   insure 
that  lie  is  better  ctiiiiliped  to  l>sht  life's  battles  in  general  (»r  in 
[iftrtictilar  than  i-s  ItIs  IjrlHlicr  ulvo  ma\%  n^  such  ad- 

saTitauc.*.ljiil  who  liiaA'Irave  inherited  a  luain  of  greater  capac- 
ity.  or  who  lut.-^  accofmylished  .greater  development  by  study  out- 
side schoi^l  walN.       ■  .   . 

Sj>tcial  apprentice;  ■Gotirk'S-  shf tnhl  be  < >pin  t'  •  ilnn-coIlcge.  as- 
well  a-«C'dlege,  im-ji.:  I  prefer. ritt  edticatetl  jack  ass  to  an  im- 
ediuatcd  one  aii4  believe  that  thji  "wonder"  who  never  saw  the 
inside  of'  a.iiGhj.»<>V,hotise  .w<nild  tiavj-  !nt  n  a  greater  wonder  ii 

lie  IkhI:'  ■"'-"    ■■"    ■■'       '-  w. 

CHTr.vrio,:  in..'OM"l)«T  ?t,  191 3;' 
.To  THE  liUjlTi^k:  ; 

The  article  ai'pcaring  m  the  Dctolier  is>ue,  .sigiied  i.  I.  W'..  jaits 
tile  Cart  ltef»>re  the  hor>e.  Instead  of  "why  doiit  the  railroads 
hold  the  College  man?"  the  (|uestion  should  be  "why  doesn't  the 
College  matistiaiy  with  the  railroad>?" 

The  best  of  the  college  inen  who  enter  the  railroad  service  do 
stay  arKl  thi'se  who  enter  the  service  and  bave  in  the  earlier 
stage  of  the  tight,  leave  for.  several  rea'-ons  : 

First,  itiany  of  tlVc  special  apprentices  have  contracted  <lebts 
in  order  to  get  through. college  and  even  after  tliey  have  begun 
their  apprenticeships,  often  quit  and  go  in  search  of  work  which 
will  be  more  nnninerative.  at  least  for  the  time  being,  in  order 
that  they  may  make  sutlicieiu  money  to  liijuidate  their  bills. 

Second,  the  average  vojivge  man  is  unwilling  to  start  at  the 
bottom  and  work  uj).  lie  thinks  that  immediately  after  serving 
his  apprenticeship  an  orhcia!  positon  should  be  given  him.  The 
railroads  are  not  in  the  haliit  these  days  of  entrusting  the  man- 
agement of  their  shops  or  ronmlhouses  tb  nie:i  without  con- 
>ide-rable  practical  experience,  together  with  a  distinct  showing 
f«>r  leadership- tM";  evidence  of  executive  ability.  These  qualifica- 
tions are  not  alAviiys  possessed  by  college  grarhiates. 

'J  bird,  the  college  gradiiates  are  not  satisl'iefl  with  what  they 
deem  the  to\V  rate,  paid  by  railri tads.:  for-  syk c'al  apprentices, 
tliou.irht.  in  fact<.jt  i^?  >V^^'d  the  raili-*.ads  think  special  apprentices 
are woj-tii.  Verj-  ie\V: railroads  are  able  or  willirg  to  pay  a  man 
mote  th.-jn  he  is  vvortli  for  anvKnglh  of  time.  The  complaint  of 
the  c< .IlegCTiUui  that  the  rajlrnftds  do  not  give  llij  special  appren- 
tice a  Vhanccyis  a  cry  ofthe  \Ve:ik  and  linde.scn  intj.  \\'e  generally 
i";nd '  out  that  where  ati  ( .rdinrtry  journey  man  apprentice  makes 
a  conii«laii>t  that  he  is' iif'tbeiii^r  given  a  show,  be  is  not  entitled 
to  tnuyh-oC  a /show,  that  there.  i>  sotnething  in  his  make-up  which 
i<1ids  to  i»rc\ynt  "the  ;sh<^  ,-jmhofiites  from  e.'^pevially  everting 
themselves; iii  tits,  behalfv  Jf  heis  a  bright,  active,  a.ggressive  ap- 
prvntice,  he  doe >  not  make  this  cry.  lie  goes  ahead  ancl  attends 
to  his  work  and  the  opportunities  will  c<>mc  to  Jiim.  The  great 
troitble-  Is  .Aviiii  tW  colleg^esV  aS",  lloiie  of  o<if-^  tini\er>ities  and 
colle.ges  esi*er  take  iUe  pains  to :  study  the  student's  make-up.  or 
ever  go  fo  life  trouble  of  ascertaining  his  fitness  for  the  course 
he  is  .studying.  Often  he  .goes  into  it  because  somebody,  a  friend, 
or  sometimes  a  rehitive,  has  suggested  it  to  him.  Consequently 
we  have  hundreds  of  graduates  irom  onr  technical  schools  in 
nuchanical  engineering,  who  really  have  no  talent  or  love  for 
engineering  work.  These  nun  will  never  be  sa'i«ne<l.  regardless 
of  the  work  or  position  given  them!  The  majority  of  our  schools 
>pen<l  too  much  energy  getting  students,  and  none  decrease  their 
enrollment  by  advising  yonng  men  to  discontinue  the  course  they 


have  >elected.  I  .ini  not  rea<li  to  believe  thai  all  the  other  special 
apprentices  who  go  into  con  mercial  lields  make  such  a  howling 
success.    It  is  true  that  the  co  nmercial  lield  requires  men  who  art 

Iter  extent  than  do  railroads.    With 

cal  engineer,  engineer  of  tests  and 

necessity   for  the  other  oftici-ils  ir, 

be  colle.iie  men.     In  fact,  one  of  the 


teclinic.illy  efhicatid.  to  a  gre 
the  exception  L>t  the  median 
chemist,  there  is  no  ab^olut« 
the  mechanical  department  t( 


iiKoter  mechanic  uiio  ha>  hat 
1  he  colle.ue  man   i.>  ii snail; 
although  he  is  iierfectly  will 


largest    and    most    pros])erou  >    western    roatis    has   not    a    single 


a  College  eiliuaiion.  '.■.:■•'. 

unwilling   to  begin  at  the  bottom. 

g  to  <|o  any  specitd  work  and  .glad 


to  Work  in  the  lest  departm  iii,  but  the  special  a[)prentice  who 
serves  most  of  hi.s^  tihie  in  tpc. drafting  ro'jin  and  with  the  etl^  =: 
gineer  of  tests,  will  be  Up  a,gain-t  it  if  placed  in  charge  of  a. larg.s  ' 
roundhouse.  .\t  the  s.'inie  timl-  In  i^  unuilling  logo  into  a  roimd- 
hou>e  and  work  a.>  ;i  ji.'unu-l man  and  i.imiliai'i'e  himself  with 
the  needs' and  requirements  it  siuli  a  pkice..  fn  fact,  the  writer 
knows,  di  an  in.stance  of  a  .--iiilMal  apptvniice  vvlio.xva's  gradiiated 
from  I'Ue  of  the  large  eastern  fc-olleges,  who.  in  cotiVersation  with 
another  special  apprentice  th:lt  had  c'unpleted  his  a|)iirenticeship 
and  was  climbing  np  the  ladttr,  remarked  that  i:e  only  had  two 
months  before  his  apprentices  lip  woubl  lie  completed  and  would 
I)e  awfully  glad  of  the  time  Jun  he  could  get  out  of  wearing 
overalls  and  dohig  dirty  woik.  Xovv  this  yoim.g  man  had  an 
i<Iea  that  as  soon  as  he  com  deled  his  apv>remicesbip  a  master 
nKchanicship  awaited  him.      I  iu   road  on  which  tliis  young  man 


was  >ervtng  his  time  was  gum 
the  practical  work  and  to  slio  r 

\'ery  few   foremanships.  thes 
even  if  madi  that  wav.  the  ni.ii 


bold  the  job.     I  am  sure  wher  ver  a  special  apprentice  will  show- 


that  he  has  merit  he  will  have 
from  the  ranks  as  the  onliii 
writer  does  iii't  know  of  a  sini 
proiiKtted  from  the  ranks  to  a 
jump  and  ?ucceeded.     (iang.  1 


him  every  oppi.rrtunity  to  acquire 
what  stuff  was  in  him. 
;  days,  are  made  tiirough  pull,  and 
mu.^t  liavc  some  merit  in  order  to 


jiist  as  good  chances  ot  [iromotion 
try  j<iurneyman  ajvprentice.  The 
le  instance  where  a  man  has  been 
master  mechanic  s  position  at  one 
I  ck  shop  and  roundhouse  for< men 

are  absolutely   necessary   training   for  the   master   mcchanicship. 

and  it  is  these  minor  jiositions  vlliicb  the  special  apprentices  object 

to  tilling.  I 

It  is  unnatural  and  unreasou.-Jde  to  ask  the  raiIroa<ls  to  provide 

separate   machine<;    an<l    spociall  instructors    for   the    tew    special 


apprentices.     The  expense  wou 
fruitless.      Such    a    propjisition 
cidlege  graduate.     lie  exjKcts 
own  good,  and  thinks  that   be 
receive  .si>ecial.  treatnn  nt.     Such 


d  be  prohibitive  and  the  results 
is  in  keepin.g  with  the  average 
liings  to  be  done  solely  for  his 
s  better  than  others  and  should 
a  scheme  would  produce  a  most 


undesirable  caste.     To,  1>e' a  s'lici  essful  fortuian  or nfficial  in  ariv 


de]>artmeiit  the  man  must  be  a 
the   r.'inks.   tluir  method^,  their 
must  know  how  to  di>  the  work 
the   machinist    who   served   his 


nixer.  be  must  know  the  men  in 
way-,  tluir  shop  lan.gua.iiC.  lie 
hiui>ell'.  Thi.s  is  the  reason  why 
regular   ai>prcnticcship   generally 


makes  the  best  foreman.-  'I'he  <  oUege  man  unde:"  similar  ci.iudi- 
tions  with  the  advanta.ges  of  a  te -hnical  e«lucatioii,  and  his  reason- 
in,g  facultiis  more  l;irgely  develo  )cd,  should  on  pri  iter  make  the  l>est 
ofTicial,  but  we  d<i  not  find  this  t  le  case  in  actual  practice.     There 


are  no  men  or  ".set  "i  nun  who  i 
man  and  there  is  no  one  So  piti 
in  a  modern  shop.  There  ism 
that  can  graduate  a  ma>ter  nuc 
to  go  on  duty  the  day  he  receiv 


eed  a  ptjll  niorc  than  the  college 
ully  helpless  as  the  c<^>llege  man 
a  sinyle  >chool  in  the  country 
lauic.  fit  him  for  the  job.  ready 
•;  h\<  diploma.     West  Point  and 


.\nnapolis  are  the  two  school-  nn  thi-  CLumtry  which  graduate 
the  officer.  I*>ut  look  what  tlie\\  mii>t  p;i>s  through  during  tin- 
four  years.  X'o  man  requiring  Ihe  attention  of  a  surgeon  will 
trust  his  case  in  the  hands  of  aniM.  D.  who  gratiuated  one  hour 
ago.  Xor  will  he  entrust  his  leial  atTairs  to  one  just  admitted 
to  the  bar.  These  young  M.  ll.'s  and  B.  L.'s  must  serve  an 
ai>i)renticeship  in  a  hospital  or  lav-  ofJice  of  older  heads.  We  are 
glad  to  get  college  men.  but  we  a -e  unwilling  to  nurse  them  any 
more  than  the  sixteen-year-old  boy  with  only  a  sixth  .grade 
roumiou  school  education.  .\\  Old  Collece  M.an. 


Lehigh  Valley  Pacific  Type  Locomotive 


Anthracite  Burning   Passenger  Engines  for  Heavy 
Grade    Work;    \'alve    Setting   Given  Close  Study 


Ihe  Lcliiii^li  Xalky  n  1 1  iitl\    dj^ijiHcd  a  heavy  Pacitio  tyj»e    .  'iltr-to?^^^  tHasimum  iractiV^;  ^IJCort  atVliij:!i  M"  >  '1*  4>.?r 

si.il)orlu'ater  IoV«»iii<'ti\i'  aiul  has  ivlacc<l  six  ol  them  in  pas-  j)'oiin(I  tiital  weight /of  locornt»tivv._:0il  account  i«i  .  the  l^iy 
-ciijicr  ser\  iiH-  on  tlu-  (li\isi«>n  bttucen  Ea>tiVn,  Pa.,  ami  Sayre,  factitr  of  a«lhc&ioii  it  Avas  necessary  r«%  design.  t1^  a  ah  c. gear 
I'a..  a  flistaiur   i.f   194   nnk^.      The  niaxiiiiunl   grade   on   t]U5     ;  tv>:«l)taiif  a  rotative:  efWt'A?^^^ 

division    is   Bctyv^n    M;mcli    i  luii:k   an«l  AVilkcs-liarrt',,  PiJ,, :    thtjrcljy  jkic^^  atfhvsio<j..Vi^  i      tl 

ovv^^h*^  VVilWeS^llarre  ni^nijuain.    The  grade^  hetwexn  Xlatrch      iheort'licaL     How  Avell  this  has  heeij  acciMni)t}sh<-d   ii  i\\\:- 
( ■hiuik-  aiul   Cdeir  Sitniluit    (iIh-  ioif  iM   the  inotfntaiji  t    is  .^.7  ,    iniKMl   by    the    l^rsjoual    diagratii   y<VnH>iniiig.  both    cylipdij- 
ipiUs  lung,  ami  lias  a  inaxtnuim:riife.i»f  67  u.  to^tlu-  niiliv."\vVr-tr -^  a  on^^^ff ;^>t 

IiV«"d>y^Hc  ^d^-foetM'x^eir  \V^  \^il1  lye  >yejr 


OOMO.. 


---  .^-^  -k-T- — fr-— f^-:  -  — •-  -  ^-tf— -    .— .~f-.---l .   -; 


rfrr 


■(  v.:^- 


I   I  iii- 


-^ 


i-!;'.:..^y--- '  ■>,  ttt; -.  ■  ■■•:.>■■!   -■  3.';>^r 


m 


^    ».._.-,- 


--.u 


l^VjV-t. 


i-^ 


-3^ 


•v 


-UL 


<A 


-I    ',i 


-L. 


± 


0  ai^fh?n/  Dead  Cerrhr  U.S.  < }  . 

/  .:^v.^:  A'4!.:,^  *  ..  vT^i^i?  x'7;:'.4:.  •9'    10  n   iz  i3  14  ts  re  n  »■  i§:»]kr  n.^^ 

■:"::-;'  J '^'y'<^''  ■■  ■  "•  ••  V ^^■^  ; --i^v^  .-y/lnches  Trarel  of  Cra/ik  Pin.  '    >■  ■  V '^1    -"^'<'  '         -  ; 


?(: 


Z7 


te 


Turning    Effort   at   the  Crank   Pin  for  a   Full   Stroke:   The   Effect  of   Both   Cylinders   is   Considered 

19/>  milvry  loii};  AvitR  a  niaxiinuni  of '95.5^:  ft.  to 'the  nule'yist^  ' 

'. '  •  u  11  d^  .  -V  ;pr< >+i le  of   this  ^  secti<  >n .  is   slloxV ii    iir  <»tc   of   th e 
.  iUmtTalioris.  V<,;...^'' ■.;;;■  ;:-y.  •■;..: '^^i> 

TlK'se  locojnotive-  wire  designed  to  haul,  unassisted,  pas- 

.-iiiger  trains  vviighing  550  tons  \ve^tbf>und.  and  trains  of  360 

tons  ya?>tb<)niul,  over  this   division,      nerctotore  it  has   been 

ijccieisary  t«)  double  head  f rains  of  these  WeigJits  over  this  . 

portion  ivf  tile  roacl.  U'^iiig  a  Pacific  type  locomotive  having  a 
.'ttnal  wyighl;  of  24K300  U^  ajid  a  iraguve  yfiMrtvof  il,^ -lb.,  . 


the  tun^iijp^ ; eiffeiirt   is '  pra^^^  '•  •■*  *^''-   "^ 

revoluiipn-  ',;  V  :V  •••/■•: .     "  '■"■.  ■':■■■'■■■■ 

I ' i s tou  val  ves  1 4  in .  In  dia iitet  iT  ire'  ulti vpi)  j>y;  Wab'clMicrt 
valve  gear^  life  valvc^  have  a  iravyT.  ^Vf  6^^  ifj.;  a  sU-am  lap 
oi  1)4  in,,  an  exh;iu>t  cJcaraiice  <<i  5>i  iw-  a^'l  a  lead  of  5/16  in. 
The  large  aninunt  of  lap  is  iipi>arenth-  ri-p">n>ible  fur  the 
even  turn  life  fiioveniiint. :    •  ;•  V.  ^  ■ " 

,\  screvv  reverse  gear  1%  applied,  and  <m  account  of  t-he  vx- 
tt^ine,  wiiUh  orth*^  ^i^^^lK»x  it  will  !>«  .«Vi4^  .that  .it>;a*ue<^^ 


Passenger  Locomotive  for  Service  on   Heavy  Grac'es  on   the  Lehigh   Valley 


;i'i(i  ,1  uii-wlutl   JR-ipiiig  lociinioti've  having  a  total  weight  .of 
l''|'.50(l  lb.  and  a  tractive  ctlort.  of  31.4(H»  lb. 

Tile  new  Pacific  type  has  a 'total  vveight^  262.^^  lb.  and 
a  tractive  cflFort.  of  41..=iO0  11^.,  the  *'aclor  V>f  adhesion  being 
•■••f^''.  The  tf^tal  evaporative  heating  surface  is  .v744  sm-  ft  and. 
making  the  u>ual  allowance  for  the  superheater,  the  total 
vMuiv alent  heatingvsurface  is  4.962  s«i;ft>:  This  gives  8;35  lb. 
theoretical  tractive  effort  per.  pound  of  e<i,uivalent  heating 
surface. 

.*^l>ecial  attention  was  given  to.  the  details  of  desigiV.  in  \->r- 


.  sary  io  in-eri  a  unfvefsat  joint  in  the  reach  rcui  just  ahead  of 

the  bearing  at  the  front  en«l  of  the  jirebox,,  "-        ';     ^^; 

Due  of  the  ititerestiiig  feattires  of;  the  yirfvc  gear  is  ^\e 

.  valvT  .sienicrbsshead.  which  is  of  the  self-centering  tyiK-  ami 
i-.  so  Coivvtructed  that  the  piii  is  provicledWith  a  nut.  'ITii^ 
is  unusual  in  this  type  of  crosshead.  and  permits  the  pin  to 
be  renjoved  Nvithout  taking  <lo\vn  the  crosshead.  This  detail 
is  shown  in  one  of.  the  illustratioiis. 

The   side   rods   are   of  the    -enii-T   secti<uT   having    a   tiange 
l-^'i  in.  in  width  and  l-'x  it),  iij  depth  at  the  center  of  the  rod. 
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■while  the  web  is  ^i  in.  thick  and  3^4  in-  deep  for  the  back 
connection  and  the  same  thickness  and  a  varying  depth  for 
tlic  front  rod.  The  back  rod  is  of  uniform  section  for  its 
length  while  the  rod  connectitig  the  main  with  the  front  driver 
i-  8  in.  in  total  depth  at  the  beginning  of  the  flanged  section 
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Valve  Stem   Crosshead  of  the   Lehigh   Valley  4-6-2  Type 

Locomotive 

and  6  in.  at  the  front  end.     The  rods  are  4]/2  in.  in  width  at 
the  pin. 

The  tender  cistern  construction  was  fully  illustrated  on 
page  72  of  the  February  issue  of  this  journal.  It  follows  a 
new  departure  which  requires  the  top  and  bottom  sheets  of 
the  cistern  to  be  flanged  and  riveted  to  the  side  and  end 
sheets,  thus  eliminating  the  angle  iron  connection  and  all 
rivet  holes   through   the   bottom   of   the   cistern.     This   con- 


hem.  Pa.,  and  Wilkes-Barre,  Pa.  This  is  an  all  steel  parlor 
car  train  consisting  of  eight  cars,  weighing  603  tons  behind 
the  tender,  exclusive  of  baggage  and  passengers. 

Following   is   the   general    data   and   proportions    of   these 
locomotives: 

Gcn^rai  Data 

vJA^C  ...  •'•,A  •««•  f  V  ••••■••  'r*»  ••«  •  '«'•«.•-  •  K.-  •  ^'«*<«  v^*  V  •  J*  •  .«  •  •  < 
OCl  \  ICC  .  *•••«*'•»  ,4. •'•'•••'••'•  -^a  ^.4-*.  '•t»  ^-  •>•■  ».^  ■_  ft'  ■'•  .^'k'  •  •»  ««•  <A'«.  . 
I't-tCl        ..•>..    ...    .••    ,;a,«-f'«^^«'a«s\«**k«  •''«^-^^*''«  *«  •   *,*   •••*•'•« 

1  ractivc  cnort. ..••••«  «■:•  •'-^'•'^^  *- .c^  ».»••»« «.  •-«  •  i^« «'  •  •'**•  •  •*■*  * 
Weight  in  working  order.  .^.,;'.. '   •  ■  ■  • 

W'eifiht  on    drivers ..^i. .'..'. 

Weight  on  leading  truck 

Weight   on    trailing  truck :..,  .ii-i* ••••■• 

Weight  of  engine  and  tender  in  woi-kinp  order.  ..>.  .-<■;.;..•.•... 
Wheel  base,   driving.. 


..>».,  .4  ft.  S'/2  in. 
"»  ^.  '.yi .  .  Passenger 
,.^,iti.  .Anthracite 
.,.:.....   41,597  1b. 

.262.160  1b. 

.161.940  1b. 

.    49,420  lb. 

.    50,800  1b. 

.404.860  1b. 

13  ft.  8  in. 


-L       Wlieel  .base,  engiae  au<I  teoder ............:... 76  ft.  4  J^  in. 

^  '■   ':  " "     '  :  Ratios. 

Weight  on  drivers  -e-  tractive  effort.  .:..•.;> 3.89 

Total   weight    -:-    tractive  effort 6..'0 

Tractive  ertort   X   diam.  drivers   -f-   equivalent  heating  surface* 642.00 

Total   equivalent   heating  surface    -^    grate   area 56.>*0 

Firebox  heating  surface  -f-  total  saturated  heating  surface,  per  cent..     6.00 

Weight  on  drivers    -4-   total  equivalent  heating  surface '.    32.60 

Total  weight   -=-   total  equivalent  heating  surface* 52.80 

\'olume    both    cylinder?,    cu.    ft •  •  •  • •  •  •  •    '  5.90 

Total   equivalent  heating  surface*    -=-    vol.   cylinders.  .■»-...<.»•.....,...  .310.00 
Grate  area   -j-   vol.   cvlinders .t ..  .      5.50 


Cylinders. 


Kind 

Diameter   and   stroke. 


*>•■•*•••< 


•  »•<•••• 


.Simple 


.25  in.  X  28  in. 


'Valvet, 


I\in(l     ;  ■  .  •  ^.*-«j*4-»^'«  »  «  ^« 

1  )iameter    .^  .  J '.'. .  ...  ...il- 

( Greatest    travel    .  . .;  ••.;■, 

.•^team  lap i'.W 

Exhaust   clearance..... 
Lead    


•    •   •   •  •'♦.«*.-*  ": 


.5/16 


.  i  . .  I'iston 
'i.:.. .  .14  in. 
■m -^.'.j, . .  6  in. 
.. .-.  1  ?4  in. 
....  '  s  in. 
in.    constant 


Whectin 


Driving,  diameter  over  tires. 

Driving  journals,   main 

Driving  journals,   others.. »., 


/  /  in. 

.10  in.  X  18  in. 
.10  in.  X  12  in. 


Profile   of    Lehigh    Valley   from    South    Bethlehem   to    Wilkes- Barre;  The  Upper  Curve  is  a  Speed  Chart  of  the  Eight  Car  Train  (603  tons) 

Drawn  by  One  of  the  New  Pacific  Type  Locomotives 


struction  not  only  reduces  the  first  cost,  but  also  gives  a  lower 
cost  of  maintenance. 

That  these  locomotives  are  doing  all  that  was  expected  of 
them  is  illustrated  by  the  speed  chart  performance  while 
hauling  the   Black  Diamond   Express  between  South   Bethle- 
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Outside  diameter  of  first  rin.s; 72%  in. 

Firebox,  length  and  width 12614   x   1045<  in. 

Firebox  plates,  thickness f^  in. 

Firebox,  water  space F.,  4J4  in.;  S.  &  B.,  3Ja  in. 

Tubes,  number  and  outside  diameter 234 — 2  in. 

Flues,  number  and  out^^ide  diameter 32 — 5^8  in. 

Tubes,  length 21  ft. 

Heating  surface,  tubes 3,519  sq.  ft. 

Heating  surface,  firebox 225  sq.  ft. 

Heating  surface,  total,  evaporating 3,744  sq.  ft. 

Superheater  heating  surface 812  sq.  ft. 

Total  equivalent  heating  surface* 4,962  sq.  ft. 

Grate  area 87  sq.  f t. 

Smoke  stack  height  above  rail 14  ft.  65i  in. 

Tender. 

Frame   1 3  in.  channel 

Wheels,  diameter 36  in. 

Journals,  diameter  and  length 5  ^  in.  x  10  in. 

Water   capacity 7,000  gallons. 

Coal   capacity 1 2  tons 

*  Equivalent  heating  surface   —  evaporative  heating  surface   +   1}4  times 
superheater  heating  surface. 

ADVANTAGES    OF    LOGARITHMIC    CO- 
ORDINATE  PAPER 


on  the  latter  variel)-  of  i)a[)er  compared  with  that  of  the  same 
chart  on  ordinary  coordinate  pater.  To  make  a  fair  comparison, 
assimie  a  10  in.  square  of  ordmary  paper,  vhose  sides  are  di- 
vided into  100  equal  parts.  Eacri  division  equals  .1  in.  Assume 
that  it  is  possible  to  read  within  .01  in.  or  .1  of  a  division.  Then 
the  accuracy  of  using  the  chait,  say  at  75,  is  with  less  than 
.]  ~  75  —  .133  per  cent,  of  errfcr.  At  10  the  error  is  less  than 
.1  -^  10  =  1.0  per  cent.  In  otlJcr  words,  the  error  increases  as 
we  approach  the  origin. 

Consider  the  corresponding  Icgarithmic  paper.  At  75,  .01  in. 
equals  .357  of  a  division.  The  error  is  less  than  .357  -=-  75  = 
.476  per  cent.  At  10,  .01  in.  e  luals  .0476  of  a  division.  The 
error  is  less  than  .0476  -4-  10  =  .476  per  cent.  In  ..ther  words, 
there  is  always  a  uniform  percentage  of  accuracy  f<>r  all  parts 


of  a  chart  on  this  kind  of  pape 


as  it   makes   it   possible   to  condense  charts   and   still   obtain   the 
required  accuracy. 
One  of  the  most  useful  purposes  of  logarithmic  paper  is  the 


representation   of   formulas,   whi 


This  is  no  small  advantage. 


:h   are  curves  on   ordinarv  co- 


BY  TOWSON  PRICE 

Although  logarithmic  coordinate  paper  is  of  comparatively  re- 
cent origin  and  has  a  comparatively  small  field  of  use,  there 
are  several  important  advantages  which  it  has  over  ordinary 
coordinate  paper,  that  are  well  worth  noting. 

There  are  two  grades  of  logarithmic  paper,  as  sold  by  KeufTel  & 


ordinate  paper  but  straiglit  linas  on  logarithmic  paper.  Thus, 
all  equilateral  hyperbolas  in  thelform  xy  =  c  are  straight  lines 
on  this  paper.  Also  steam  cngijie  and  gas  engine  curves  in  the 
form   PV"  ^=  C  are  all  straight  \lines.     The  application  of  loga- 


rithmic  jiaper    in   the   analysis   0 


reciprocating  engines  is  dealt  wit  1  by  J.  Paul  Clayton  in  bulletin 


Xo.  58  of  the  Engineering  Exper 
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Esser,  one  on  which  the  divisions  of  the  10  in.  square  are  from  1 
lo  10,  corresponding  to  the  lower  scale  divisions  of  an  ordinary 
10  in.  slide  rule.  The  other  is  on  translucent  paper,  suitable  for 
blue  printing,  and  is  divided  into  four  5  in.  squares,  the  divisions 
corresponding  to  those  of  the  upper  scale  of  an  ordinary  10  in. 
slide  rule. 
Let  us  consider  the  relative  accuracy  of  making  use  of  a  chart 


of    Illinois.      This    bulletin    shows!   how    to    transfer    ifidicator 
diagrams  to  logarithmic  paper,  detqrmine  cylinder  clearance  and 


leakage,  and  find  the  value  of  n  ir 
a  few  of  the  uses  of  this  paper, 
y  =  x',  ex  =  y",  etc..  are  straigh 
L.  R.  Pomeroy  has  made  frec|uen 
constructing   manv    of   the   cliarts 


PV°  z±  C.    These  are  only 

Ml  expressions  of  the  formf 

lines  on  logarithmic  paper. 

use  of  logarithmic  paper  in 

hich    have    appeared    in   the 


March,  1914 


RAILWAY    AGE    GAZETTE.    MECHAJ^ICAL    EDITIOIsr 


121 


Railway  Age  Gazette,  Mechanical  Edition,  as  far  example  on 
page  436,  of  the  August,  1913.  issue. 

Suppose  that  we  wish  to  prci)arc  a  chart  for  quickly  finding 
the  approximate  horsepower  a  locomotive  is  developing  for 
the  known  draw  bar  pulls  and  speeds  on  a  dynamometer  test.  '"; ' 

Let  HP  =  horsepower,  F  =  tractive  effort  or  draw  bar  pull 
in  pounds,  and  V  =  speed  in  miles  per  hour.  Then  HP  =  FV 
-^  375.  A  series  of  horsepower  lines  on  ordinary  rectangular 
cross    section    paper    would    be   a   series   of    hyperbolas,    as    this 


To  make  this  chart  it  is  only  necessary  with  logarithmic  paper 
to  plot  two  point?  for  each  of  the  equations  Z  z=  y2\^  and 
U  =  y^W  Thus,  draw  a  straight  line  through  the  points  .2.  .02 
and  .4.  .08  for  the  first  and  one  through  the  points  .3,  .009  and 
".6,  .072  for  the  second.  This  chart  could  be  used  as  it  stands, 
or  it  could  be  used  to  prepare  a  nomogram  similar  to  that  on 
rage  381  of  the  August  29.  1913,  issue  of  the  Railway  Age  Gazette. 
If  a  chart  to  represent  these  equations  were  made  on  ordinary 
cross  section  paper,  a  series  of  points  would  have  to  be  found 


1000  lbs. 
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Chart    Illustrating    the    Uses    of    Logarithmic    Paper 
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equation  is  of  the  form  xy  =  c,  x  =  F,  y  =  V,  and  c  —  375HP. 
It  would  be  a  laborious  task  to  construct  a  large  number  of 
tliesc;  also  they  would  not  be  very  accurate  unless  a  considerable 
ninnber  of  points  were  plotted  for  each.  On  logarithmic  paper, 
on  the  contrary,  these  horsepower  lines  are  all  straight  and 
parallel  to  each  other,  makmg  angles  of  45  deg.  with  the  axes. 
1  Ins  makes  it  necessary  to  find  only  one  point  for  each  line  to 
make  the  chart  as  shown. 


for  each  of  the  equations  and  curves  drawn  through  these  points, 
as  shown.  ;•";„• 

Mr.  Pomeroy's  tractive  eflfort  chart,  in  the  Railway  .\ge 
Gazette,  Mechanical  Edition,  August.  1913.  page  436.  is  a  com- 
bination of  graphical  division  and  multiplication,  for  which  pur- 
pose logarithmic  paper  is  ideal.  Another  advantage  of  this  paper 
is  the  ease  with  which  the  lines  may  be  continued,  as  indicated 
on  the  chart. 
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REINFORCED    CONCRETE    COALING 

STATION 


Kcinforcod  concrete  lias  a  number  of  advantages  as  a  ma- 
terial for  liicomotive  coaling  stations.  This  is  cs])ocially  true 
where  the  mechanical  type  of  station  is  selected  and  the  ground 
area  occupied  is  C'>mparatively  small.  A  large  number  of  recent 
stations  of  iliis  kind,  that  have  been  erected  at  various  points 
throughout  the  country,  have  been  Imilt  of  this  material  and  so 
far  have  seemed  to  develop  very  few  disadvantages. 

Among  the  recent  reinforced  concrete  coaling  stations  which 
can  be  taken  as  a  good  example  of  the  latest  design  and  con- 
struction, is  one  erected  for  the  Indiana  Harbor  Belt  Rail- 
way at  Blue  Island.  111.  This  station,  while  not  as  large  as  some 
others,  is  alx'ut  the  average  size  for  an  ordinary  terminal  where 
two  coaling  tracks  are  sufficient. 

It  has  a  storage  capacity  of  500  tons  in  the  pocket  and  an 
elevating  capacity  of  75  tons  an  hour.  The  station  is  entirely 
automatic  as  regards  the  elevation  of  the  coal  to  the  pocket 
and  is  electrically  driven.  .\s  will  he  seen  in  the  illustrations, 
the  ciial  is  received  on  a  center  track  passing  beneath  the  pocket 
and  is  discharged  to  a  hopper  under  the  track.  The  hopper  is 
30  ft.  in  length  and  is  designed  with  a  slope  of  40  (leg.     It  leads 


Reinforced  Concrete  Coaling  Station  at  Blue  Island,   III. 

to  a  measuring  feeder  and  is  entirely  self-clearing.  The  feeder 
is  automatic  in  its  operation  and  is  actuated  by  the  ascent  and 
descent  of  the  Holnun  type  elevating  bucket  which  passes  up  a 
.shaft  through  the  pocket. 

The  ])<  cket  is  supported  on  eigiit  rcinforce<l  concrete  columns, 
the  center  sujiports  being  18  in.  by  24  in.  in  section  and  the  end 
columns  14  in.   I)y  24  in.  in  section.     The  pocket  is  45  ft.  8  in. 


high  over  all  and  is  33  ftJ  in  length  by  28  ft.  wide.     All  the  con 
Crete   used   is   mixed   in    the   proportion   of    1-2-4,   and   the   re- 
corrugated  section.    The  bucket  tower 
pocket  are  of  structural  steel  and  the 
the  ground  level  is  of  the  same  ma- 


inforcing  rods  are  of  the 
and  the  canopy  over  the 
operator's  hoist  house  on 


resisting  galvanized  Amer 
The  single  elevating  bu 


terial.     The    outside    covering    of   these   structures    is   of  rust- 


can  mgot  iron. 

ket  is  arranged  with  a  6-in.  roller  on 


Section  Showing  Arrangemer  t  and   Location  of  Hoisting  Apparatus 


assures  the  closing  of  the 
cept  when  discharging  coal 
special  hoisting  cable  which 
at  the  top  and  continues  do 


tlie  apron,  which  travels  on  a  continuous  steel  guide  from  the 
l)ottom  of  the  pit  to  the  bu  ket  discharge  point.     This  positively 

)ucket  at  all  times  in  its  travel,  ex- 
at  the  top.  It  is  carried  by  a  ^-in. 
passes  over  a  40-in.  diameter  sheave 
.nwanl  around  the  drum  of  the  elec- 
tric hoist  and  then  to  the  ckmterweight  which  balances  the  load 
The  hoist  is  equipped  with  l-alk  patented  herringbone  steel 
gears  and  is  direct  connecttil  to  a  22  horse  power,  crane  type, 
electric  motor.  This  motcjrl  is  equipjied  with  a  solenoid  brake 
mounted  on  one  end  of  the  iiotor  sliaft  to  prevent  the  drojiping 
of  the  bucket  in  case  the  current  is  cut  off.  An  automatic 
l)uckct  hoist  control  with  tr(  adle  switches  permits  the  automatic 
operation  of  the  elevating  pi  ocess  without  any  attention  from  the 
ol)crator.  This  station  is  e  juipped  with  four  sets  of  improved 
rack  and  pinion  imdcrcut  fates  which  are  manually  operated 
and  do  not  depend  on  conn  erweiglits  for  closing.  The  flow  o' 
coal  is  cut  off  from  underacath  and  the  aprons  are  made  of 
3/16  in.  and  li  in.  steel  plate,  properly  reinforced  with  angle> 
and  equipped  with  hoods  tD  deflect  the  coal  directly  to  the 
tender. 

This    station    was    designeJ   and     erected   by   the   Roberts   & 
Schaefer  Co.,  Chicago,  111. 


Strength  of  Locomotive  Boilers 

Discussion  of  the  Features  to  Be  Considered 
in  Filling  Out  Reports  to  the  Federal  Board 

BY  WM.  N.  ALLMAN 


The  strengtii  of  locomotive  lK)ilers  has  been  given  much  study, 
more  particularly  during  the  past  few  years,  largely  because 
of  the  act  of  Congress,  approved  l-'ebruary  11,  1911,  and,  the 
formation   of   different   state   boiler   commissions.  ^     ■-'•": 

.The  tilling  in  of  the  specification  cards  has  meant  consider- 
able labor,  especially  where  a  road  has  many  dififerent  classes 
of  locomotives.  In  such  cases,  the  various  boilers  must  be 
stripped  and  measurements  taken  as  a  preliminary  to  making 
the  various  calculations. 

The  writer  has  prepared  a  number  of  simple  formulas  based 
on  well  established  and  authorized  rules,  which  can  be  used  in 
determining  the  different  stresses,  as  called  for  on  the  forms 
required  by  the  Interstate  Commerce  Commission  and  the  vari- 
ous state  boiler  commissions.  These  forms  are  identical  in  many 
respects. 

Boiler  form  Xo.  4,  for  the  Interstate  Commerce  Commission, 
requires  something  more  tlian  merely  filling  out  existing 
records,  covering  such  items  as  the  different  appurtenances,  di- 
mensions and  the  tensile  strength  of  the  shell  plates.     Careful 


the  rivet  hole  and  tb.e  edge  of  the  plate  and  the  shearing  of 
the  rivet ;  crushing  of  the  rivet  or  plate  in  front  of  the  rivet 
and  the  shearing  of  one  rivet;  rivet  shearing  out  oi  the  plate 
in  front  of  it  and  the  shearing  of  one  rivet. 

The  two  by  which  the  joints  generally  fail  are  the  shearing  of 
the  rivets  or  the  tearing  of  the  plate  along  the  line  of  rivets. 
The  otiiers  generally  give  a  higher  efficiency. 

The  shearing  value  of  rivets  in  single  and  double  shear,  as 
specified  in  the  rules  and  instructi<»ns  for  the  inspecti«>n  and 
testing  of  locomotive  boilers  and  their  api»urtenanccs.  issued  by 
the  Interstate  C<immerce  Commission,  specifies  a  value  in  doul»le 
shear  to  be  equal  to. double  that  of  single  sJiear,  the<c  values  be- 
ing as  follows:         •- 

Iron    rivets   in    single   shear.'*. ..'i. '.._;.■> .^S.OOO  Hi. 

Iron    rivets    in  douhlc    sliear.,..»,,,  ...i-,..  .,;......  .^.  ...,•..,-,.  ....76.000  lb. 

SUel    rivets   in  single    slit-.Tr^.  ..>..,V..-'...,i.^v't/r.";i..,,-.ife.V.,.-*.v,  .44.000  lb. 

Steel    rivets   in    double   shear. ....  v.;  ^V.  ^  ;-..•. !>J^.000  lb. 

The  table  given  below  serves  to  illustrate  the  value  oi  the 
shearing  strength  of  rivets  as  used  by  several  large  builders 
of  boilers,  arid  also  as  given  by  different  authorities. 
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earing;  lb.  per 
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fied 

—  Rivets 

proportioned 

to  tliickness 

of  plates. 
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Rnilway   Master   Mechanics'   .\ssociation. 
Proposol  (iovernmctit  Rules.     Adopted  June  2,   K'll. 
W.   C    Unwin. 

Thurston,  K.  H.     "Matiual  of  Steam  Doilers." 
Weisb.adi,   Julius.      "Tlieoretical   Mechanics." 
Cambria    Sleel   <'r,nipai'y. 
Carnegie    Stiel   C'nniiiany. 
I'ureau   Veritas   (I'renchl. 
Master    .Sttam    P.oiler  Makers' 
F-ngineering   Depaitnient,   I!.  Si- 
British    l.loyd-^. 
Pencoyd  Iron  Works..,.-.    ' 
National  Tube  Company. 
The  IJaldwin  Locomotive  \V<  rk^. 
Hoard  of  lloiler   Rules   of  Massachusetts. 
Hartford  Steam  I'.oiler  Inspection  and  InsMranc*  i.'«iin|"a«ll". 
Maryland  Steel  Company.  -  • 

Board  of  Supervising  Inspectors,  U.  S. 
British  Board  of  Trade.    ., 
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-American    Locomotive  Company. 
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Kennedy,  .\le.\.  B.  \V.  (Test  made  for  British  Inst,  of  Mich.  Enj?.^ 


Note.    -83   per  cent,  of  the  tensile  strength  of  the  plate. 
*  \\  here  experinic'-'t'  have  been  made, 
t  43.000  lb.   to   68.000   lb. 


calculations  nnist  be  tnade  to  determine  the  strength  of  the 
different  parts.  The  stresses  required  on  this  form  are:  Cal- 
culated efficiency  of  the  weakest  longitudinal  seam ;  maximum 
.stress  in  the  staybolts  at  the  smallest  section ;  maximtmi  stress 
in  the  staybolts  at  the  root  of  the  thread;  ma.ximum  stress  in 
the  crown  bar  rivets  at  the  root  of  the  thread,  or  smallest  sec- 
tion, top  and  bottom  ;  maximum  stress  iii  round  and  rectangular 
braces:  maximum  stress  in  the  gusset  braces;  shearing  stress  in 
the  rivets,  and  the  tension  nn  the  net  section  of  the  plate  in  the 
longitudinal  seam  having  the  lowest  efficiency. 

F.MI.URE    OF    RIVETED   JOINTS 

The  first  thing  to  be  determined  is  the  strength  of  the  dif:^-: 
ferent  seams,  both  longitudinal  and  circumferential.  It  is  neces- 
sary to  calculate  each  of  the  seams.  In  connection  with  the 
failure  of  riveted  joints,  there  are  five  modes  of  failure  that  will 
be  considered  as  follows:  Shearing  of  the  rivets;  tearing  of 
the  plate  along  the  line  of  rivets;  tearing  of  the  plate  between 


Table  1  gives  the  valtie  of  rivets  in  .single  shear  and  covers  a 
range  in  shearing  strength  from  38.000  lb.  to  50.0(K)  lb.,  the 
driven  rivet  or  rivet  hnle  l>eing  liased  en  1  '16  in.  larger  diameter 
than  the  initial  size  of  the  rivet. 

Table  2  gives  similar  information  for  rivets  in  douWe  shear, 
the  value  being  l?i  times  that  of  single  shear.  If  it  is  de- 
sired to  base  the  value  equal  to  two,  the  figures  shown  in  Table  1 
can  be  doubled.  While,  a.s  mentioned  above,  the  Interstate 
Commerce  Commission  allows  a  value  f<ir  ri\ets  in  <loub1e  shear 
equal  to  twice  that  of  single  shear,  it  is  the  practice  of  some 
of  the  state  l)oiler  commissions  to  allow  a  maximum   value  of 

'  To  supply  the  information  called  for  on  boiler  form  Xo.  4.  the 
first  step  is  to  ascertain  the  efficiency  of  the  seams.  The  rules 
adopted  liy  the  Railway  Master  Mechanics'  Association  in  1S95 
cover  the  five  methods  of  failure  for  a  riveted  joint ;  the  first 
two  mentioned  abovt?.  generally  give  the  weakest  condition. 
There  are  cases,  however,  where  the  joint  may  be  weaker  I'nder 
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REINFORCED    CONCRETE    COALING 

STATION 

Uvinl'irci  li  .  niTi-|v  .'ha-s"  a'  mtiiilirr  nf  ;ulv;im;i.i;i>  .■i'>  ;i  "la- 
tcfial    fur  ,Iti<Niiiintt*e  V'">a'»">';-''^^^^^^  lliis   is   isiK-cially   tnu 

wht-rv  1^  UHt'lifimv'al  t>iH'  nf  station  i>  sjlcotnl  aiiil  ilir  .urouinl 
;)rt"»  '•.cvup«»i  i-  C'^M'^'rativi-ly  >inall.  \  lartii'  minil.rr  of  rvocnt 
>tati<inN  nil  (hi*  |<in<V.  lliat  liavr  'lui-n  rrioU<l  at  various  jioims 
thnmulK.'Ut  tkf  i.'Uiury.  liavi.-  lui'ii  Imill  >>i  tlii<  material  ami  s<"> 
la-f 'liavi'SccHjiiHt  ti.>-«li\  ilon  \«ry   trw   ili>.ail\  antaiiis. 

\ni-«nn  tin  rvvcfH  rvniiOrrid  >.<iiurt'li'  c->aliii;^  stations  which 
can  he  lakvu  as  a  Vl""<l  ixarnplf  of  the  latest  tlesiyn  ami  con- 
j-tnictio'ti.  is  <<nc  erecteil  for  tlie  Indiana  llarhor  I'.elt  i\ail- 
\vay  atJiku- :1>lan.«l;  Ur.  ThLsstation.  uhili  ii.i  ;i>  larye  as  sonii 
othcKs'.jJ*.  alW'.itt  (^^Ihi  avcrasj*;  si>v  .i<>r  an  fnlinary  ic  riinnal  w  hero 
two  Voalfrv;  traVlo  are  suJV:eieni. 

■It  ha>-  ;<  >torase  iMpiicity  of  3(N)  ton>  in  the  iiooket  ami  an 
clcvatiTiji.v"fl»»*"it\  •>»'  73  li>ns  all  liotn-.  The  station  is  entirely 
autoniatfc^aS  rityar/ls  the  elevaii<m  uf  the  coal  to  the  pocket 
an<l  i'  vU'*"t'''^''''H"  "It^i-ven.  .\s  will  he  Men  iji  llie  ilhi>tration>, 
tile  c<al  fs  receive*!  un  a  center  track  pa-sinu  hencath  the  pocket 
aH<l  ji -«lischarj^e<l  to  a  liopiuT  un<ler  the  track.  Tlte  hopper  i> 
.H>'tt:.  K»V  ItMiutlr  :nHls;«.U'iii»n  of  4(1  <lei;.     It  leaiN 


Petnfofc^d   Concrete  Conlinci   St.itlon    it    Blue   Isl.Tnd.    III. 

?..   ,  .      I  eUcTv.Hlttl  i>   elltirily   sell' clearill«.      I'lie   tee'Ier 

i<  aui"n'.iuc  m  u~  optrafi'in  ;;ii<I  is  actnate<l  hy  the  accent  and 
•  ie«cent  of  !ln;HohiHii  IM  e  eh  \  aiim^  Imckei  which  pa<>-is  up  a 
sh;it.r, t('H«litl»  the  p'icket. 

..TJ.u<.(>A:ekvt->--  ^upli'jrteirl.  lur.  eiiilit  reinforced  concnte  colunnis. 
tile  eeivti-r  supi>''rts  heini;  IS  io.  hy  24  in.  in  section  and  the  etid 
.:.t. ,.!,.,,    ]j   ;.,    t.>    24  i,,.   in    -eriicn      Thr   pocket   i-  4r   ft.  S  in. 


■  K  » \ 


\"uL.  i5S,  \o.  3 


hisih  over  all  and  is  ^^  ft 
Crete  n^ed  is  inixetl  in 
in  forcing  rods  are  of  tlu' 
.iml  the  catropv  o\(.r  tlie 
o]nrator">  hoi-t  hou>e  on 
urial.  The  ouisidi'  i-o\ 
re.-<islin|Lj  yalvani/ed  Annri 


in  leiit'tli  hy  2S  ft.  wide.  .\11  the  con 
he  iiro]ioriion  of  1-2-4,  and  the  re- 
■orruj^fated  section.  Ilie  hucket  towei 
)ockei  are  of  .struct ural  steel  and  tht 
the  i;round  lex  el  is  of  the  same  ma 
rini;  of  these  -"tructures  is  of  rust 
•an  iiiuot  iron. 


Tlie  stiltile  elevating  hm  ;et   is  arran;..;ed   with  a  din.   roller  on 


I  lie  apron,   wliifh  lra\eK  oi 


.issure*    the   clo-ni;.;   of  tin-   1 
I  ept   wlieti  cli>char«inii  coal 


Section   Showing   Arrangement  anc(  Location  of   Hoisting   Apparatus 


a  I  <  >iit}mious  steel  fftiuJe  frbni  tin 


liottoni  of  the  pit  to  the  huiket   <lischarye  iioint.     This  jMsitivelv 


ticket  at  all  titiws  jn  Us  tfavel.  ex 

It  the  top.      It    i<  carried  hy  a  ^-^-in 
special  hoisting  cal'le  which. l»asst  s  .i\tr  a  4(t  in.  diameter  sliea\( 


at  the  top  and  continues  dov\ 
trie  hoist  and  thon  tn  tlie  I'l 
rile    hoist    is    ecpiippvd      w  il 
;;ears   and   is   direct    coiimciv 
electric    motor.       Iliis   nioinr 
mounted  iin  one  end' of  tlu 
of    the    huck«t    in    ca*>e    tlu 
liucket  hoJM  e<>ntrol  with  tie 
I  K-ration  of  the  elevatipu  pr 
"IHrator.      This  station   is  i 
rack    ami    pinion    tnuh  rent 
and  do  Hot   dtpi-ml  on  conni 
coal    is   cut    o(T   Iroin    under 
.^   \(>  in.  and    '  ;    in.   steel  pi: 
.iiid    equipped     with    hood<    t 
tender. 

This    station     was    desiiiiu 
Schaefer  (  <•..   Chicago.   Ill 


luard  around  the  drum  of  the  elec 

nlerweiiiht  which  hahinces  the  load 

i'lalk  '  patiniiil    lurriiiLihone    StCl'l 

1  to  a  22  horse  power,  crane  type 

is   t<|uipi.ed    with   a    siijcnohl   liraki 

Motor  shaft  to  pieM  lit   tlu'  <lroppini-' 

i.urrent    is    cut    otf.       \n    auloniatii' 

idle  switches  |iermits  the  anTomati* 

icess  without  any  attention  from  th< 

nipped  with    four  sets  of  inii»ruve< 

ites    which   4irc    tiiaiiually    operatet 

rweiyht.s  for  closini».     The  llcnv  i 

eath    and   the   aprons   are    made   <• 

V.  jiroiierly   reinforced   with   angle 

•   dellect    the    coal   directly   to  tlit 

1    sinU     erected    hv    the     Koherts    i\ 


Strength  of  Locomotive  Boilers 

.;':';    Discussion  of  the  Features  to  Be  Considered    ■;;' 
•  '^;'    in   Filling  Out  Reports  to  the  Federal   Board    , 


B^    WM.  N.  AI.LMAN 


Ilk  -tiini-tli «»(  inlHiiTwttivf  IioiU-rii  lutslK-on  given  iimch  sliuly, 
iiii>r«.v  piirticiil;irly  (Iiirin^^  tJH';  past  U-w  years.  laf jiely  lu-cau^e 
..i'  till'  act  <•!'  «  '  ii,i:ii-ss.  aT«i>n>vc(.l  I\l.ruary  IK  1911,  afwl.  the 
fcriiialii.'tl  »'l"   flirUTcut    .'^tale   lioilev   r<.ininii><j<i.nsl.-    ■  \  ''  ■ 

.T-iic  :(iU»ns;  in  of  tiic-siyviiicatiMU, cards  lias  /tncani  c<rnsukT-; 
alilo  laf»»r,  c^iJt'ci.nJly   wIk-t*;  itroaij   hits  niaiiy  dirfercirt  class^'iS 
()f    Inb'iUf'tivfS.      In    siicli    C'Im-^.    llic    vafi«nis    1J|lik•^^    niu.*t    be  • 
^i.ni>I)r(l   and    nuasurcuKnts   taken  as  a.  prelinijnary,  t^i  luuking 
the.  variims  calculations."  ^.-  ;.''■;   - .  ':'-^^  '■-'  ■■-.;!■■ 'a  .;;=■■  •^^^.?C^•!  ; 

Tlie   writer  has,  pFepareil  a  nnudterqflsiiniile.fA^yrniulas'  based 
<jn   uell  e>tal)b'>Iied  and  autbnriz^ed  nilesi  sVhUvh  caiv  l»e  u#cd  in   , 
(Kttrniiiiinti    tbe   dilYeriiU    stresses,    a-^    called    i'ori in    the   fornVs 
n-iitired  by  lh<    Interstate  GMtnnerce  V"ninilssif'Ji  and  the  vari- 
uus  ,$)ate  Txkfler  coiiniiissiohs.-  TlU'se  lV»Fjri^"  a.r«  identical  in  liiaity  ' 
rcs|iects.\  v'-  \^  /-:■/■'■  ^'./-'y':''^  jp^--:  .:-:^-'-.''--h-::  '^y  I :  '-y-^-.K''' 

i'...iler  f.iriTi  .\i<.  4,  lY.r  Oie  Tiih'rstate  .C>nnUt>rcV  Cf)nitiiis?iii^^^ 
rennirt>     s?  'iiietliiiiji     in< 're     titan  .  nieivly    Mjlin!;    out    exisiilig 
re<;r>r<ls  ciivertJtg  s.trcli  Ttewis"  :is  the  differettt  ;:u^^^^ 
mt-n?i<:>fi>  a,u«l  JtlW  tOiisile  strenjitii  (jfi  tlie  slu'lf;  yutesi.     C-arclijl  ' 


i\}ii  riv«i;t;  Iftijc  ai^l  rliv  'edge  i^r  d  i 

;  tjje/  MV:*-it*V:Crit<Iiiijg;<.«t  tlit-jrivW/V  plate  in   tr<;.nt   .-t  ^  i%  rivi ' 
and  the  siiearinij   .»f  ^^aiL  rixett  fivtrt  sUe;mii-      ••  •:      ^i  • 

in  fr<inii.rKii'au<l^tlu:<heat-ingrii:ojie  rivet. ^^ 
:,  The "*\AW>:i»y  \\1«<:li  rlte^l^^^^^         geiieti^illy  .»air;a.cci  the  vlu^Ti: 
tlK'  Ti vets  ^trt lie ^t^^  ihv:  T"  '"' 

'  I'ile  (liUei^s  :;genenil1y-gTve  a  higher  ytSvit-ney'        ; 

vTh*; -Mu-aring   val«e:  «ot. rivets   iir^^s^^  ""'   -I'IIh   >      .,..;.   .. 

rspecilK"*!   ii^  tile   rttieii  iattri  ■it)->triicti«^  m^lHcHvn:  aii' 

testinjyf;  oi  |.H-<;*ni(nivt  b.  >iier>  ;.ind  t Heir:  appuTt en:  • 
the  Itxtcrstiitv'  .CV'niiHeree  tViunni-^^f^^i'in.  '>pecilri;s  a  a^mjk.   in  <i..aiu' 
s;he;ir  iVv  be  eMnal;"t«»  dotjble  that  ^'t  single  ^'•'    '•   •)'  -     •    '••  -  '  • 
itig  a^.  hdlttxCs  :•;.':'••  •I^*"^       '.:'■:".:.     .'■'■■• 

-.IrOii  "■ri'v«i!''-iM  ■MiisV  sJve''''-  -i'^'-.-.r:-;  ■c-- 
•^.piiv.  rivcis-  h\  -''<\ini\Ak-.  -idii-Af-' J  ■/••■.■■<.■■.•  ■ 
'^M'v)  vi'vf<  A"  >ii:vlo  -Vjjv^i.r.  .•....■:«  .'.  .  i-. 
>\.ct.\   r.rvti>  in    iIr,Kili|0   sfn;ti . . . .;,........  ......■,. 

,    \'ri.ie    t;*.ble   givtiil   beltfW    siTves'^t^)    iHir>trrii 

shWirJ^tlg  r.Stmigtll.  \i(:  r^^ 

rt^f  =bu.iliirt^.  »»<*1"  als'i  ^>s  gi\  (-n  by  ilitfei''cm-'  .amb 


U<  riMaiitC.  i»'  Sfiv:ari'i^;,'ll)i.  py.r  .--ii.  iii^;.  • 
>iiiKl<'-,SIu;/ir     ';■...;■  ■:.:":HJ«*Hl>ro ■.■•Slica'*-  ■    '.•;■■ 


■  it4,«of' 


.'  ■..  •."  •..''O.MIlO 


■'  Jyijitxi.  K,f<.  ■'.  '■.■:■,.■:  ':.■:■. ' 

.s^.mui'  . :  ^4,»iOi'  . 

-!,■,....;%''  -•■;:   -v.,. ■.;.-•. ■ 


.11 ,  J, 

IK'' 

■■■>■■■■-.• 


■;  .'■.  i}""^>I,t- 1'): 


. Ni«i  s).(x-iriii1  "■  Uivet*  .j.>rM|><>ftr(>iiv-ft  liJ- 
.   4«r.tioy  ;^.,.       ..    w>..=H>»'i.  •■''- 


ijrivi'il  <).r   initiri . 


.Atrili'«'!ff  >•-■/■" 


:t;s»5'  :>v;  ,;';1,J;l  ; 


■■Al'85-  •■■•'•-.  ^  ,1-.S5  ■' 
V.{<4  >:  ■■'    i>'' 

tjnVMu>>  ■»!'-.  iMatirS, 


rJ'i.liOO.' 


Jin) 


t.r5.. 


;-..tV, 


'  \\hvrv  \-xi\i<i'\vu-r\'  \avr  Ui:vn  n\:i>)a-.    ■ 
•;•  4.?/iiuvtti.  ■,<,  (is.iuni.it..  :'■  ■  .  ■  ■. 


^•■'^M-'iv 
tfi-jvi-iv 


ITVuvi-il- 


))ri;vi:ii 
I.J.livi'U- 


tliiv*  11 
.1  )ri\..i  i.i 
;j*riv<')). 
1  Him?  - 


:.   \V.    C.Vn^\vf.':':  ■       ;,;>  ■■■..:  .■:-::  j^.,-' ■ 
.         3!ni''t.>H,  «>..H:     •:^Xt:a-iual  ^^^f  Hi:^:"';  V..:».^ 
;\\\  UlWrUV,J.!i1Ju~;  ■  ,"'j;l1^^i•r«;tT^;^}v'; 

■  y  ■jL'rfnVc!iiv^.?*i<*t  ,<.'''i»ii.'.ftr\v        ,.■ 

' '       !\1:(SU-j<  Sli'Sun    Irt.dVv.  •Miitei  iV..A.-*m-i.rti'-ii, 
Kii^'uvv}"."'!-*   '^H.'•'''•»^^■'H'••..^!;•  ^'^  <'♦;'  ft-'.   <? 

I'liirjuVjV   lfi%A\>rk''V  ■  ■-..•r  .  •'. 
N-tU'>ivnt  "'tV'*  t"'''i'J'>iiy.  '  '^ 
T-ht  flalitB'iiV  ^.<lO•!llt>tiv*^W••^Vr•. 
il-H.-ii'l  ..f   rivilt-I-  Ivjif'-j   fVt"  ■M.'iVsiciir.'^u.-, . 
ll;t;nfijrn  -Ktcirtii    I'.c-iki-  |ii»rKi:ii"U".Thji't  ji.'- 
:     M^ayrMn<l-.!>t.v-i-1  ^^M^Ii!a1^yJ',.  ■      :'.  • 

JlilJinf   of    StiJK  iviriui;    lii'-f-iirii-rs;    1"      ~-. 
•  ittrius^v  i^iav.l  <:£  Trurliv  .,: .' ;  • 
(ii/niiyi-T    liliivlv.  ..:*•..     >  '.   . 

■'AiiifT.H"-"''*"  '  .''<?•  niti'ii\  I-'  ( '•tfii-iwini'. 
,Piititic.Seryi).T-  *  '"W!!'^-?!';."!.  .N»,>v    ^ 
. Sli "ofc . '.( < 'jni 'X  Rl'- c ii  1  tf i^: : N rrviil    A»-;i< u i 

'KtMiru^ir. 'A!»-\^   I'.-  \\',  <;'r<-.-j   irtJt'U  ■  f-' 


>;4lcidatii.ns-;.imt«^  l»ev,inade.;tr*;;dvivrnnite  ^-tl^  j^renglh  ;of-  tlie 
ditiirent  pitrts.  .  TltC.,sti^:r*ses  >e<|uired  oil  this  fufni  are:  "  Ca]|- 
(ul.ated  irriciency  Of  the  \veakest  If'ngitndinal  seanV;  tnaxinmnt 
-tress  in  the  stayb-.(Its  .it  the  sin.iljest  s<><-ti<»it;  iHaxiimun  stivsiS:' 
in  the  staylM^ts  at  tlie  K'i4;  f>f  iho^tlifead --m 
the  vT<).wn : bar.  rivets  .rtt  tlie  Tix.rt.  <•!  tlre;thfead.  \^t  sniallvsl  sec- 
ii"'n.  t<ip  an<r  liiitt'-ni :  luaNiinnin  -Ire-',  iti  (•'unnT  .and  rectangnlar 
braces:  Mi.axiinuin  >tres>  in  the  liUsSit  br.ices;  -hearing  sti'ess  in 
tlic.;rivvis.  rnid  the  tensi.in  <ot  ike  ^u^t  sccttim  Of  the  plate  in.  t4u- 
l<ini;ittiiHn;d  st-ain;  Inivittg  tlH*';KAvest  elHciencv . 

KAHiVRP:  <tK.   RtVKTKJI   JOS  .VT.-- 

v?1u'^  first   thing  to  IV  del rriiiinedV  is -tl»e.  strength  of.  ffie-difr?- 
ierent  sia'Tis.  biitb  biitgittt«linaraiid  drcittnfv'VeJitmk;-]^^ 
-ary  to   calculate   etictt  iVf(thc/iSt'a|^i«i;     jtr  o  witlr  ;tile 

I'aiinre  nf  riveted  joints;  tliere  .are  ftve  iii<><U's  of  faihtro  tliat  will 
bi'  c. -nsiderefl  as  it  .lb  iws:  Shearing  <>f  the  rivets;  tearing  of 
ilie  plate  ab.ng  the  line   "f  rivetsr  tearing  <>f  tkc  plate  iK't'Ween 


T:ilile  1  giveSL;'-tbe...vVdP 
range  ill    sbearitigOsireiigth    ir> -nf.  3K^1(lll; U>:  r*^ 
driven  ri^et,  t.if  rivet 'h^4ei^'M)ri  base-'!  'i'  T  ITi  vrv   '  uv.  v 
than  tlie/iitittal  size  ;i>iiiye:r»A^^l^ 
;    Ty-lrk:  ^3  gtv'A-^t' siW 
;  the    viihie    ining   J? V   iiHtes"tli;aj+f  "Single  >hvi.! 
sirvMlh^yba-e  th^'  \akie  ei|viabt'<  tv^Vtlie  ijgtirt  •     " 
:«.;ail   Jie   jil'Htbkd.      \\lnle.   asnivHtionrd    h1^ 
V.«.>ninterce  A  <>mini.s>j«  ii  aibm  V  »  \aUK-  u  vbiuble  - 

eMU^i  to   twice  that   of  siivyle,  skeJir;.  ii 
of  tint  Viaic .  Iwiik^r .  cutnntt.sjiimis  tic  nil 

.  /t>.>;  sUppIv  tlie  iiiforniatii'n  cailc4  <V't;Uqi;Ji'>iler^^  f-irui  X 
'fir^st  siti^ij^.T^?  «J''«:i:>'1-a'"  tlj*^"  eflicii'ilcy  trf  tJii^v-  s^^^^^^  '"■   rflb - 

rhloptcd  Iw:  -the  Raihvjfy  M:i-U  r  ■Meollaiiics^.^.V^S'CuaV't^  i'V  \^*' 
■cover  the  live  inethorls  <,i  failure  tor  a  ..riveted  j.'iiitr:  ilh-  :^rst 
t vv<i '.  iUenii< •!) e«  1  abi i ve,  gx*ne r ; d  1  y  gj ye  \iiii<"  Weakv- 1 ' c  .n-. H t !•  •  i ; 
TlK^fc  arc  <*a«os.  hf«\xever.  .\vher<rtW<^' jojn^  niay  I* .vvtaki 
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either  of  the  other  three  conditions  mentioned,  especially  in  con-  that  this  work  is  generaiy  performed  by  skilled  designers,  stand- 
nection  with  boilers  built  a  number  of  years  ago.  when  the  ard  practices  are  followed  and  standard  seams  are  establishcfl. 
boiler  foreman  was  the  (icsiijner  as  well  as  the  builder.     Xow      It  may  be  necessary,  th(  refore,  in  many  instances  to  figure  at 


Diameter 
of  Rivet. 

Inches 

1/2 
9/16 
5/8 
11,  16 
3/4 
13/16 
7  8 
15,  16 

I 

1    1/16 

1    1/S 

1   3   16 

1   1/4 

1   5/16 

1   3/8 

1   7/16 

1   1/2 

1  9/16 


Driven  Rivet  cr 
Rivet  Hole 


Diaiiitter, 
Iiiclie- 
9    16 
3  8 
11/16 
3/4 
13/16 
7  8 
15/16 

1 

1    1/16 

1    1/8 

1   3/16 

1    1/4 

1  5/16 

1   3/8 

1  7/16 

1    1/2 

1  9/16 

1  5/8    : 


Are.T, 

Sq.  III. 

.2485 

.3068 

.3712 

.4418 

.5185 

.6013 

.6903 

.7854 

.8866 

.9940 

1.107S 

1.2272 

1.3530 

1.4849 

1.6230 

1.7671 

1.9175 

2.0739 


TABLE    1— SHEARING    VALUE   OF   RIVETS    (DRIVEN    SIZ^) 

Single   Shear 

Ultimate  Shearing  Strength   (Lb.  per  ^.  In.) 


38,000 
9,443 
11,658 
14,106 
16,788 
19,703 
22,849 
26,231 
29.845 
33,691 
37,772 
42.085 
46,634 
51,414 
56,426 
61,674 
67,150 
72,865 
78.808 


39.0C0        40,000        41,000 


9,691 
11,965 
14,477 
17.230 
20,221 
23,451 
26,922 
30,631 
34,577 
38,766 
43,192 
47,862 
52,767 
57,911 
63.297 
68,917 
74,782 
80,882 


9,940 
12,272 
14,848 
17,672 
20,740 
24,052 
27,612 
31,416 
35,464 
39,760 
44,300 
49,088 
54,120 
59,396 
64,920 
70,684 
76,700 
82,956 


10,188 

12,578 

15,219 

18,144 

21,258 

24,653 

28,302 

32,202 

36,350 

40,754 

45,407 

50,315 

55,473 

60,881 

66,543 

72,451 

78,617 

85,030 


42,000 

10,437 
12,886 
15,590 
18,556 
21,777 
25,255 
28,993 
32,987 
37,237 
41,748 
46,515 
51,542 
56,826 
62,365 
68,166 
74.218 
80,535 
87,104 


43,000 

10,685 
13,192 
15,961 
18,998 
22,294 
25,856 
29,683 
i3,772 
38,123 
42,742 
47,622 
52,770 
58,179 
63,851 
69,789 
75,985 
82,452 
89.178 


44,000 
10,934 
13,499 
16.333 
19,439 
22,814 
26,457 
30,373 
34,558 
39,010 
43,736 
48,730 
53,997 
59,532 
65,336 
71.412 
77,752 
84,370 
91.252 


45,000 

11,182 
13,806 
16,704 
19,881 
23,332 
27,058 
31,063 
35,343 
39,897 
44,730 
49,837 
55,224 
60,885 
66,820 
73,035 
79,519 
86,287 
93.325 


Diameter 

of  Rivet. 

Inches 

I  '2 
9/16 
5/8 

II  16 
3  4 
13/16 
7/8 
15/16 

1 

1   1  '16 
1    13 
1    3   16 
1    I '4 
1   5  '16 
1  3  3 
1   7   16 
1   1/2 
I  9/16 


Driven  Kivit  ■  r 
Rivet  Hok 


TAHLE   2— SHEARlXr,    VAI  UE   OF   RIVETS    (DRIVEN    SIZ|J 
Double  Shear  =::   1-^4   Times  Single  Shear 


Diameter, 
Inches 

9/16 

5/8 

11/16 

3/4 

13/16 

7/8 

IS  •16 

1 

1    1    16 

1   1/8 

1   3/16 

1    1/4 

1   5/16 

1   3  8 

1   7/16 

1    1/2 

1   9/16 

1   5 ''8 


Are::, 
Sq.  In. 

.2485 

.3068 

.3712 

.4418 

.5185 

.6013 

.6'>03 

.7854 

.8866 

.9940 

1.1075 

1.2272 

1.3530 

1.4849 

1.6230 

1.7671 

1.9175 

2.0739 


L'l-IIM.XTE    SllF.ARIVG    STRENGTH     (T-B.    I'ER    S 


46,000 
11,431 
14,113 
17,075 
20.323 
23,851 
27,660 
31,754 
36,128 
40,784 
45,724 
50,945 
56.451 
62,238 
68,305 
74,658 
81,287 
88.205 
95,399 


47,000 

11,679 
14,420 
17,446 
20,765 
24,369 
28.261 
32,444 
36,914 
41,670 
46,718 
52,052 
57,678 
63,591 
69,790 
76,281 
83,054 
90,122 
97,473 


48,000 

49,000 

SO.OOO 

11,927 

12,175 

12,4:5 

14,727 

15,033 

15,340 

17,817 

18,189 

18.560 

21,207 

21,649 

22,090 

24,888 

25,406 

25,925 

28,862 

29,464 

30,065 

33,134 

33,825 

34,515 

37,700 

38,485 

39,270 

42,556 

43,443 

44,330 

47,712 

48,706 

49,700 

53,160 

54,267 

55,375 

58,905 

60,133 

61,360 

64,944 

66,297 

67,650 

71,275 

72,760 

74,245 

77,904 

79,527 

81,150 

84,821 

86,588 

88,355 

92,040 

93,957 

95,875 

99,547 

101,621 

103,695 

38.000 

16.525 

20,401 

24.685 

29,379 

34,480 

39.986 

45,904 

52,229 

58.959 

66,101 

73,649 

81,609 

89,974 

98,745 

107,929 

117.512 

127.514 

137.914 


39.000        40,000        41,000        42,000 


16.937 

20,939 

25.335 

30,152 

35,387 

41,039 

47.113 

53,604 

61,210 

67,840 

75.586 

83,758 

92,342 

101,344 

110,770 

120,605 

130,868 

141.543 


17,395 

21,476 

25.984 

30,926 

36,295 

42,091 

48,321 

54,978 

62,062 

69,580 

77,525 

85.904 

94.710 

103,943 

113,610 

123,697 

134.225 

145.173 


17,829 

22,011 

26,633 

31,752 

37,201 

43,143 

49,528 

56,353 

63,612 

71,319 

79,462 

88,051 

97,078 

106,542 

116,450 

126.789 

137,580 

148,802 


18,265 

22,550 

27,282 

32,473 

38,110 

44,196 

50,738 

57,727 

65,165 

73,059 

81.401 

90,198 

99,445 

109,139 

119,290 

129,881 

140,936 

152,432 


43,000 

18.699 

23,086 

27.932 

33,246 

39,014 

45,248 

51,945 

59,101 

66,715 

74,798 

83,338 

92,34  7 

101.813 

111.730 

122,131 

132.974 

144.291 

156.061 


44,000 

19,134 

23,623 

28.583 

34,018 

17,110 

46,300 

53,153 

60,476 

68,267 

76,538 

85.277 

04.495 

104,181 

114,338 

124,971 

1  36.066 

147.647 

159.691 


(Lb.  ter  S<V 


In.) 


45,000 

19,588 

24,160 

29.232 

34,792 

40,831 

47,351 

54,360 

61,850 

69,820 

78,277 

87.215 

96.642 

106,549 

116.935 

127.811 

139,158 

151,002 

163.319 


4i  ,000 

21  ,004 

2-  ,698 

2'  ,881 

3!  .565 

4  ,739 

41  ,405 

5;  ,569 

6.  ,224 

7   .372 

8(,017 

8<,1S4 

Of  .780 

10!  .916 

11^1534 

1301651 

142  252 

1  54,  J59 

166,  M8 
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Threads 


.\re\ 

-\ 


Safe   Load  ?r   Stbhss   pe 


=  z  I — No.  per  incli^ 
^~  Sharp 

3.S      U.  S.         V 

f   13 


y^ 


t:::: 


M 


r  n 


r    10 


iji 


10 
12 

'io' 

12 

'in* 
12 

in' 

12 

'16' 
12 

"m 
12 


,.•"]".;  .7-.- .  i... . 
wA   .....  10 

...*:  ••;.-12 


IJ^ 


r     6 

{  :::: 

6 


U^  I  . . .  . 

I     a  •  • 


'*[:::: 


1?« 


f   3 

1  :::: 

r  4' J 


L 


10 
12 

'16' 
12 

"io" 
12 

'io' 
12 

10 

12 

io' 
12 


Depth 

.0500 

.0866 

.07217 

.0590 

.0866 

.07217 

.0640 

.0866 

.07217 

.11722 

.0866 

.07217 

.0812 

.0866 

.07217 

.0028 

.0866 

.07217 

.0028 

.0866 

.07217 

.1082 

.0.866 

.07217 

.1082 

.0866 

.07217 

.1180 

.0866 

.07217 

.1299 

.0866 

.07217 

.1  ""OO 

.0866 
.07217 

.1443 
.0866 
.07217 


Diam. 
at  Root 

.4001 
.3268 
.3557 
.5069 
.4518 
.4807 

.6201 
.5767 
.6057 
.7307 
.7018 
.7307 
.8376 
.8268 
.8557 
.0304 
.0518 
.9807 

1.0644 
1.0768 
1.1057 

1.1585 
1.2018 
1.2307 

1.2835 
1.3268 
1.3557 
1.3888 
1,4518 
1.4807 

1.4902 
1.S76S 
1.6057 

1.6152 
1.7018 
1.7307 

1.7113 
1.8268 
1.8557 


At 
Body 

0.196 
0.196 
0.196 
0.307 
0.307 
0.307 

0.442 
0.442 
0.442 
0.601 
0.601 
0.601 

0.785 
0.785 
0.785 

0.004 
0.994 
0.994 
1.227 

1.227 
1.227 

1.485 
1.48? 
1.4S5 
1.767 
1.767 
1.767 
2.074 
2.074 
2.074 

2.405 
2.4tt5 
2.405 
2.761 
2.761 
2.761 

3.142 
3.14"' 
3.142 


Root  of 
Thread 

0.126 
0.084 
0.099 
0.202 
0.160 
0.181 

0.302 
0.261 
0.288 
0.420 
0.387 
0.419 

0.550 
0.537 
0.575 
n.694 
0.711 
0.755 

0.893 
0.911 
0.960 

1.057 
1.134 
1.189 

1.295 
1.383 
1.443 

1.515 
1.655 
1.722 

1.746 
1.953 
2.025 
2.051 
2.275 
2.352 

2.302 
2.621 
2.704 


4,000 
lb. 

504 
336 
396 

808 
640 
724 

1,208 
1.044 
1,152 

1,680 
1,548 
1,676 

2,200 
2,148 
2,300 
2,776 
2,844 
3,020 

3,572 
3,644 
3,840 

4.228 
4,536 
4,756 
5.180 
5.532 
5.772 
6.060 
6.6-'('. 
6.SSS 

6.984 

7.812 
8.100 

8.204 
9,100 
9,408 

9.208 
10.484 
10.816 


4.500 
lb. 

567 
378 
445 
909 
720 
814 

1,359 
1,174 
1,296 

1,890 
1,741 
1,885 

2.47S 
2,416 
2,587 

3,123 
3,199 
3,397 

4,018 
4.099 
4,320 
4.756 
5.103 
5.350 
5.827 
6.223 
6,493 

6.817 
7.447 
7.749 

7.857 

8.788 

9.112 

9.220 

10.237 

10.584 

10.350 

1  1.7"4 

12,168 


5.000 
lb. 

630 
420 
495 

1,010 
800 
905 
1.510 
1.305 
1,440 

2,100 
1.035 
2.095 
2,750 
2.685 
2,875 
3.470 
3,555 
3.775 

4,465 
4.555 
4..S00 

5.285 
5.670 
5.945 
6.475 
6,915 
7.215 

7,575 
8.275 
8.610 

8,730 
9.765 
10.125 
10,255 
11.375 
11.760 

11.510 
13.105 
'  3  5  .'0 


5.500 
lb. 

693 
462 

544 

1,111 
880 
995 
1,661 
1,435 
1,584 

2,310 
2,128 
2,304 

3,025 
2,953 
3,162 
3,817 
3.910 
4,152 
4,011 
5,010 
5,280 
5.813 
6.237 
6,539 

7,122 
7.606 
7.0.16 

8,332 

0.102 

9.471 

9,603 

10.741 

11,137 

11.280 

12.512 

1  2.9.W 

12.661 
14.415 
14.87' 


6,000 
lb. 

756 
504 
594 

1,212 
960 
1,086 
1,812 
1.566 
1,728 

2,520 
2.322 
2!514 
3,300 
3,222 
3. '4  SO 
4.164 
4.266 
4.530 

5,358 
5,466 
5.760 
6.342 
6.804 
7.134 

7.770 
8,298 
8.658 

9,090 
0.0.10 
10.332 
10.476 
11.718 
12.150 

12,306 
13.650 
14.112 

13.812 
15,726 
16.2?4 


6.500 
lb. 
819 
546 
643 

1.313 
1,040 
1,176 
1.963 
1.696 
1.872 

2,7.^0 
2.515 
2,723 

3.575 
3.490 
3,737 
4.511 
4,621 
4,907 

5.804 
5,021 
6.240 
6.870 
7.371 
7,728 

8.417 
8.989 
0.379 

9.847 
10.757 
11,193 
11.349 
12.694 
13.162 
13.331 
14.787 
15.288 

14.963 
1 7.036 
17.576 


47,000 

48,000 

49,000 

50,000 

m 

20,438 

20,872 

21,306 

21,744 

■ 

25.235 

25,772 

26,308 

26,84$ 

^ 

30.530 

31,180 

31,831 

32,450 

^ 

36,339 

37,112 

37,886 

38,657 

.J 

42,646 

43.554 

44,460 

45,369 

'1 

49,457 

50,508 

51,562 

52,614 

•^'^ 

56,777 

57,984 

59,194 

60,401 

A 

64,999 

65,975 

67,349 

68,722 

72,<il2 

74,473 

76.025 

77,577 

81,756 

83,496 

85,235 

86,975 

91,091 

93,030 

94,967 

96,906 

100,936 

103,084 

105,233 

107,380 

111,284 

113,652 

116,020 

118,387 

122,132 

124,731 

127,330 

129,929 

-.-9 

133,492 

136,332 

139,172 

142,012 

j'S 

145,344 

148,437 

151,529 

154,621 

'/^i 

157,713 

161,070 

164,425 

167,781 

170.578 

174,207 

177,837 

181,466 

Sg.    I.v.   OF 


10 


7.000 
lb. 

882 
588 
693 

1.414 
,120 
,267 
,114 
,827 

1,016 

!,940 
09 
,933 

.850 
.759 
.025 
,858 
.977 
.285 

1.251 

( .377 

(  .720 

3 .390 

9.^8 

323 

065 

9  681 

101 


0/605 
585 
054 


11 
12J 


12 


14 
14 
1 
16 


')')'> 


13  57 


175 

357 
925 
464 


16,114 
18.P47 
1  8.k28 


7.500 
lb. 
945 
630 
742 

1,515 
1,200 
1,357 
2.265 
1,957 
2,160 

3,150 
2,902 
3,142 
4,125 
4,027 
4,312 

5,205 
5,332 
5.662 

6,607 
6,832 
7,200 
7,027 
8,505 
8.017 

0,712 
10.372 
10.822 

11,362 
12,412 
12,915 
13,005 
14,647 
15,187 

1  5.382 
17.062 
17,640 

17.265 
19.657 
20.280 


8.000 
lb. 

1,008 
672 

792 

1,616 
1,280 
1,448 
2,416 
2.088 
2,304 

3.360 
3,096 
3,352 

4,400 
4,296 
4,600 

5,552 
5,688 
6,040 

7,144 
7.288 
7,680 
8,456 
9.072 
9.512 

10.360 
11.064 
11,544 

12.120 
13,240 
13,776 
13,968 
15,624 
16,200 
16,408 
18.200 
18,816 
18.416 
20.968 
21.632 


8.500 
lb. 

1,071 
714 
841 

1,717 
1,360 
1,538 

2,567 
2,218 
2,448 

3,570 
3,289 
3,561 

4,675 
4,564 
4,887 

5,899 
6.043 
6,417 

7,590 
7,743 
8,160 

8,984 

9,639 

10,106 

11,007 
11,755 
12,265 

12.877 
14,067 
14,637 
14.841 
1  6.600 
17.212 

17.433 
19.337 
19,992 
19,567 
22,278 
22.984 


9.000 
lb. 

1.134 
756 
891 

1.818 
1.440 
1.629 

2.718 
2.349 
2,592 

3.780 
3.483 
3,771 

4.950 
4,833 
5,175 

6,246 
6,399 
6,795 

8.037 
8.199 
8.640 

9.513 
10.206 
10,701 

11,655 
12,447 
12,987 

13,635 
14,895 
15,498 
15,714 
17.577 
18,225 

18,459 
20,475 
21,168 
20,718 
23,589 
24,336 


■-■i¥ 


r 

-<i 

.T1 
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^B 

h  ■ 
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V 
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least  four  modes  'jf  failure  in  order  to  obtain  the  lowest  ef-;^ ;;;...  V  burstixg  pressure 

ficiency.     In  figuring  the  strength  of  seams,  the  drixen  diameter  The  pressure  required  to  rupture  a  cylindrical  boiler  is 

of  the  rivet  is  generally  used,  although  the  writer  has  recently  ^^ 

come  in  contact  with  some  information  in  connection  with  one         Longitudinal  seam,  r  =  e.;iiviwi»»w.i-.-,.*^.'4vv«.vv.'...'.V»...9 

of  the  boiler  commissions,  which  allows  only  the  initial  size  of  -•     .:  .■    •  aTt  ■ 

the   rivet    to   be    used.     The   allowance   generally   considered   is         Circumferential  seam,  iP  =  e.,,*,,. 10 

1/16  in.  larger  than  the  initial  size  of  the  rivet,  although  some  ___ 

practices    recently    adopted    have    reduced    this    to    1/32    in.    in-  Note. — It  will  be  noted  that  a  circumferential  seam  is  just  twice  as  strong 

crease;   it   would  therefore  be  necessary,  in  calculating  the  ef-  ^'  ""  longitudinal  seam.      ,.......; 

ficiencies,  to  use  the  practice  in  vogue.  ^"^'"le  this  gives  the  pressure  at  which  the  boiler  would  fail, 

Formulas  1  to  8,  cover  the  different  steps  for  calculating  the  a   pr<:ssure  considerably   below   this   must  be   adopted  to   insure 

stresses   a>   outlined.     After  obtaining  the  weakest   conditions,  safety.    So  far,  it  seems  to  be  the  object  of  the  Interstate  Com- 

the  efticiency  is  then  found  by  dividing  this  value  by  the  value  "it^rce  Commission  to  encourage  a  factor  of  safety  of  four;  in 

of  the  solid  plate  (No.  1).     A  well  designed  longitudinal  seam  fact,  this  was  fixed  for  all  locomotives  constructed  after  Janu- 

should  run  about  85  per  cent  to  92  per  cent  efficiency.    The  dia-  -'ry  1,  1912. 

mond  seam,  sucii  as  is  used  by  the  Baldwin  Locomotive  Works,  The  safe  working  pressure  is  then  found  by  substituting  the 
gives  a  very  large  efficiency,  running  from  alwtU  95  per  cent  required  factor  of  safety  in  formulas  9  and  10,  which  then  be- 
to  98  per  cent.     Tlie  circumferential  scams  are  lower  in  efficiency  come  as  shown  in  formulas   11   and  12,  as  follows: 

than  the  Inni-itudinal,  running  60  to  70  per  cent.  Tt        :-.  \.  :  - 

Longitudinal  seam,  P  =^  e.* ,i.Vi» ••V-.i.; 11 

EFFICIENCY    OF    THE    TOINTS  ..,.       xi        .   ' 

Tlie  meanimi  <'i  the  reference  letters  in  the  various  formulas  ^.        ,        .  ,            „        2Tt 

...;■.  Circumferential  seam,   P   ^=  e •.■i;..^',..-. 12 

is  as  follows:  '  rf 

A  =  Area  of  driven  rivet  or  rivet  hole.  The  thickness  ol  plate  may  then  be  found  by  the  following 

C   =   Crushing  *rength  per  square  inch.  formula:                       \^.':-'- ■  '■'/.'^^■^''' 

I)  =  Inside  diameter  of  boiler.  '                                 '.:Vv -.";:' 

d  =   Diameter  of  rivet  holes.  '  -;'-Pdf                           •.,"f. ■■:.■.-.•'.•'••" 

e  :=  Efficiency  of  riveted  joint.  *  ^~  "TTI      .r. ...<•*. ji,...T...>«. 13 

f  =   Factor  ot  safety. 

h  =r  Margin  (distance  between  edge  of  plate  and  rivet  hole).  71,^  stress  in   tile  longitudinal  and  circumferential  seams  may 

L  =  Length  of  repeating  section  in  inches.  be  found  as  shown   in   formulas   14  and   15  : 

n   rr  Equivalent  number  of  rivets  in  single  shear  in  a  repeating  section. 

O  =   Pitch   of  rivets.  r  P 

r  =  Boiler  pressure   (pounds  per  square  inch).  Longitudinal  seams,  s  =  — 14 

R   =r   Shearing  strength  per  square  inch  of  plate.  \J--''  '  '^■-    »'-!'.: 

r  =  Radius  of  boiler.  Circumferential  scams,  s  =  ■ vi.;. . -^ ...*«..-. IS 

S  =:  Shearing  strength  per  square  inch  of  rivet  metal.  2  t  ' 
s  =  Stress  in  plate  per  square  inch. 

T   —  Tensile  strength  of  plate  per  square  inch.  STRESS    ON    ST.WS 

t  =  Thickness  of  plate  in  inches.  When  calculating  the  area  of  the  unsupported  portion  of  the 

The  ultimate  tensile  strength  of  steel  plates  is  based  on  55.000  backhead  and  front  tube  sheet,  to  obtain  the  stress  in  the  stays 

lb.  per  sq.  in.  where  actual  figures  are  available.     Where  actual  supporting  them,   some  authorities  allow  more  to  be  supported 

figures  are  not  available,  a  tensile  strength  of  50,000  lb.  is  used.  by  the  flange  of  the  sheet  than  others.     By  referring  to  Fig.  1 

The  ultimate  tensile  strength  of  wrought  iron  plates  is  based  on  it  will  be  seen  that  an  allowance  of  3  in.  is  shown.     This  is  the 

45.000  lb.  per  sq.  in.  space   most  generally   used,   although   it   has   been   assumed   by 

The  shearing   stress   of   steel  rivets   in  single   shear  is  taken  some  designers  to  be  as  high  as  6  in.     Theoretically,  the  area 

at   44.000  lb.   per   sq.   in.   and  88,000  lb.  in  double  shear.     The  to  be  supported  would  begin  at  the  point  where  the  curve  joins 

shearing  stress  of  iron  rivets  in  single  shear  is  taken  at  38.000  the  straight  sheet. 

lb.  per  sq.  in.,  and  76,000  lb.  in  double  shear.  The  shearing  The  greater  the  angle  of  the  supporting  stays  on  the  back- 
stress  of  a  plate  is  considered  to  be  the  saine  as  its  tensile  head  and  front  tube  sheet,  the  greater  will  be  the  stress  in  the 
strength.     Rivets  in  double  shear  are  considered  to  be  equal  to  stays.                               ,v-;  '*. 

two  rivets  in  single  shear.     In  calculating  the  strength  of  riveted  .           .    '     ,     ,     :          ,          ,          (l-l^)* 

joints,  a  length  of  repeating  section  is  used,  which  is  equal  to  ^^^  convenience  m  calculations  the  value  of  — in  formula 

the   pitch   of  the   outer   row   of  rivets^    '^'^5,"!^7''   ""''""^  16,  is  given  for  stays  ranging  from  1  in.  up  to  \H  in.,  as  shown 

value  of  steel  plates  and  rivets  is  based  on  90.000  lb.  per  sq.  in.  .^^  ^j^^  i3,h\Q.     ^  'mT-. :'-:■■'.--"  '-^-^  ...-^ .'':'■-: > 

The  strength  of  the  solid  plate  =  L  X  t  X  T.i.i».;y.ti ..-.v^.«r»r.».4»l.  .•    Jn   calculating  the   area   of   the   fnmt   tube   sheet   to   be   sup- 

The  shearing  of  one  rivet  =  A  X  S ...i,..<.2  ported,  there  is  a  diversity  of  opinion,  particularly  in  regard  to 

Stress  to  tear  the  plate  along  the  line  of  rivets  =  (O  —  d)  t  T.'..,. .:.3  d^g  \^q\q  j^  t^g  sheet  through  which  the  dry  pipe  passes.     The 

Stress  to  tear  the  plate  between  the  rivet  hole  and  the  edge  of  the  plate  height  of  2  in.  above  the  line  of  the  tubes  seems  to  be  generally 

4Tth=                                                         ;>//;,.  \,  used  for  the  lower  line  of  the  segment  to  be  supported,  and  3  in. 

~      3d      in  from  the  flange  has  also  been  considered  good  practice. 

Stress  to  crush  the  rivet  or  the  plate  in  front  of  the  rivet  (one  rivet)  Some    authorities    make    allowance    for    the    reinforcing    ring 

=  (t  d)  C --5  ground  the  dry  pipe  in  the  hole  in  the  front  tube  sheet.     This 

Stress  to  shear  the  plate  in  front  of  the  rivet  (one  rivet)  =  gives  a  surface  equal  to  the  area  of  a  circle  equivalent  to  the 

o  /  ^    V  "vi     ti  '-^                             ■-    "     •  •■     •  :-   '■       ■■•---/:  outside  diameter  of  the  reinforcing  ring  for  the  dry  pipe.    Others 

2  allow  only  for  the  hole  itself,  or  half  of  the  hole,  or  an  arbi- 

Shearing  strei^s  on  rivets  for  a  repeating  section  (lb.  per  sq.  in.)  =:  trary  percentage  of  it.     The  various  locomotive  builders  differ 

D  P  L  on  this,  and  each  uses  a  different  value.    The  writer  also  knows 

2  n  .\    ''-*.' ^         •,.'•' '   ;u  "^t"' /-..':".■  of  a  case  where  it  was  argued  that  no  allowance  should  be  made, 

Tension  on  the  net  section  of  the  plate  in  the  longitudinal  seam  (to  be  the  claim  being  that  the  hole  was  unbalanced,  due  to  the  fact  that 

D  P  L          ,  the  steam  pipe  was  open  to  the  atmosphere.     To  offset  this    it 

calculated  forthe  *eam  of  lowest  efficiency)  _  _--——. .:.,;vv,. 8  ^._^^j^  ^^^^^^  ^^^^^  there  should  be  taken  into  consideration  the 
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fact  that  the  standpipe  is  securely  anchored  in  the  dome,  the 
heavy  reinforcing  ring  around  the  hole  in  the  tube  slieet,  which 
also  comes  up  close  to  the  flange,  the  resistance  offered  by  the 
steam  pipes  in  the  smoke  box,  etc.,  and  that  these  would  about 
equalize  this  condition.  It  is  believed  that  after  summing  up  the 
different  conditions,  if  the  hole  in  the  sheet  is  disregarded,  or  the 
area  of  the  segment  minus  the  area  of  the  hole  is  used,  it  will 
give  a  result  which  will  be  practically  realized.  In  actual  practice 
there  seems  to  be  very  little  trouble  experienced  with  the  failure 
of  the  diagonal  braces  on  the  front  tube  sheets,  and  after  all 
this  is  not  the  most  important  part  of  the  design,  as  the  flat 
sheets  themselves,  as  well  as  the  T-irons  and  angles,  offer  some 
support  which  is  not  taken  into  account  in  any  of  the  calcu- 
lations. 

Let  T  equal  the  stress  in  the  stay;  A.  the  area  supported  by 
the  stay ;  P  the  boiler  pressure,  lb.  per  sfi.  in. ;  B  the  diameter 
of  the  stay  in  inches. 

In  calculating  the  stress  in  the  stays  supporting  the  segment 
on  the  backhea<l  and  the  front  tube  sheet  it  is  considered  in  the 
following  analysis  that  each  stay  supports  an  efiual  area.  When 
the  area  of  the  segu'ent  is  determined  by  a  planinuter.  taken 
from  a  drawing  known  to  be  accurate  and  to  scale,  the  result  ob- 
tained should  be  multiplied  by  the  sciuare  of  the  scale  ot  the 
drawing,  e.  g. : 

If  the  scale  of  the  drawing  is  '4  in.  to  the  foot,  or  1/16 
size,  the  actual  area  of  the  segment  would  be  equal  to  the  plani- 
meter  reading  multiplied  by   16  squared,  or  256. 

A  X  P  (1.13)» 

T   = 


16 


Cos.  C 


B 

Cosine  C  = 

D 


(1.13  )-■ 

CO.\ST.\XTS  FOR  VALIK  OK 

D 

1    in.    diaintttr    >tay.  ...-.,._. .....1.28 

\',k   ill.  diameter  st.iy... . .vi.. ^'S?? 

114    in.    diameter    stay...'. "l' 

1  H   in.   diameter   stay 676 

\]j    in.    diameter   stay 567 

1%    in.   diameter  stay ''82 

The  area  to  be  braced  in  the  front  tube  sheet  is  equal  to  the 
area  of  the  segment  minus  the  area  of  the  hole  .-/  for  the  steam 
pipe  as  shown  in  Fig.  1.  Two  inches  is  allowed  above  the  top 
row  of  tubes  for  the  area  supported  by  them. 

The  same  conditions  exist  on  the  backhead  when  calculating 
the  area  of  the  segment,  except  that  the  lower  line  of  the  segment 
A")'  is  considered  to  be  half  way  between  the  top  row  of  firebox 
stays  an<l  the  bottom  row  of  diagonal  or  flue  stays. 

FORMULA    FOR   CALCrLATINT,    AREA    OF    SF.GMENT 

Let  A  equal  the  area  of  a  segment:  11.  the  height,  and  R  the 
radius.     Then 

4  11=       -•  i< 
A  = \ .60S 

STAYBOLTS 

The  next  subject  to  take  into  ccmsideratii  n  is  the  stress  on 
the  staybolts.  Diagram  ./  in  Fig.  2  represents  the  actual  con- 
ditions that  exist  in  the  firebox ;  that  is,  the  actual  area  supported 
by  one  stay  is  the  square  of  the  pitch  (if  equal)  minus  the  area 
of  the  stay.     The  general  method,  however,  is  to  consider  the 


area  as   represented  by   B,  or  equivalent  to  the   square  of  the 


pitch,  disregarding  the  are^ 
hole  in  the  outer  end  of  tl 
the  net  sectional  area  of  tl 


of  the  stay.  The  3/16  in.  tell-tale 
staybolt,  while  actually  decreasing 
Stay,  is  generally  disregarded. 


The  \\  hitworth  screw-tliread  is  now  being  used  quite  ex- 
tensively on  staybolts.  Thi  difference  between  the  W'hitworth 
and  the  \'  thread  is  that  tie  \\'hit worth  thread  has  a  rounded 
section  at  the  top  and  at  t  le  roi  it  of  the  thread,  while  the  V 
thread  is  sharp  at  the  top  ai  d  the  root.    The  angle  of  the  Whit- 


wi.rtli  thread  is  55  deg..  wlilc  that  "t  tlu  V  is  60  de.g.  The 
relative  lite  and  strength  of  staybolts  provided  with  either  of 
the  tw(j  threads  mentioned  las  been  determined  through  test. 
In  a  vibratiiin  test  each  bolt  kas  scrt-wetl  and  riveted  in  a  ,'j-in. 
steel  plate  in  the  same  manmer  in  which  staybolts  are  secured 
to  the  boiler.  Each  bolt  wak  given  a  vibration  of  }i  in.;  the 
average  number  of  vibration;  withstood  by  the  V  thread  stay- 
bolt  was  1,485.  while  the  average  for  the  Whitworth  thread 
staybolt  was  3.437.  In  a  scond  series  of  tests,  each  bolt  was 
given  10.500  vibrations  throigh  an  arc  of  3/16  in.,  and  then 
vibrated  to  destruction  through  an  arc  of  -38  i"-  In  this  case 
the  ^'  thread  staybolt  averag?d  791  additional  vibrations,  while 
the  Whitworth  thread  faile<  at  1,932  vibrations.  One  very 
noticeable  feature  of  the  test  v  as  that  the  Whitworth  thread  stay- 


bolts  held  to  the  sheets  much 


ighter  than  the  V  thread  bolts,  and 


also  showed  no  tendency  to  c  it  into  the  sheet 


Iknding  tests  were  also  ma( 
wlun  bent  over  a  3  in.  diamet 


^-^ 


e  and  in  these  the  V  thread  failed 
r  pin.  while  the  Whitworth  thread 


F  ig.    2 


bolt  withstood  a  bending  ovei  a  2  in.  diameter  pin,  but  failed 
when  bent  over  a  \%  in.  di  uneter.  These  tests  indicate  the 
theoretical  superiority  of  the  Whitworth  thread  for  staybolts, 
while  the  practical  superiorit  r  has  been  demonstrated  by  the 
great  decrease  in  broken  stayl  olts  on  several  roads  which  have 
adopted  the  Whitworth  threat   as  standard. 

Table  3  gives  the  safe  loads  on  staybolts  for  various  stresses 
and  diameters,  and  covers  figi  res  for  both  the  sharp  V  thread 
and  the  United  States  standard  thread,  with  both  10  and  12 
threads  per  inch. 
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The  formulas  for  deriving  the  diameter  of  the  staybolt  at  the 
bottom  of  the  thread  for  the  V  and  the  Whitworth  threads  are 
as  follows : 

(V  thread)  d  =  D  —  (P  X   1.732) 
(Whitworth  thread)  d  =  D  —  (P   X    1.2807) 

where  D  =:  outside  diameter  of  the  bolt, 

d   =   diameter  at  the  root  of  the  thread, 
P  —   pitch  of  the  thread. 

CROWN    STAYS 

Tlie  next  subject  is  that  of  crown  stays.  In  calculating  the 
stress  on  the  crown  stays,  the  same  general  conditions  apply 
as  in  the  case  of  the  ordinary  staybolt.     It  will  be  noted  from 
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Fig.  3 

Fig.  3  that  the  area  of  the  portion  supported  on  the  outer  end 
of  the  crown  stays  is  greater  than  the  area  supported  on  the 
lower  end.  and  in  calculating  the  stress,  the  area  at  the  crown 
sheet  or  lower  end  of  the  stays  should  not  be  cpAsidered. 

GIRDER    STAYS  '       ' 

In  calculating  the  vakie  of  girder  stays  where  there  is  a  bearing 
on  the  top  edge  of  the  side  sheets,  the  girders  are  considered 
as  a  beam,  uniformly  loaded  and  supported  at  both  ends.  A 
fiber  stress  of  17,000  lb.  is  allowed  as  the  maximum  stress  in 
the  girders;  all  above  tliis  amount  is  considered  as  being  trans- 
mitted and  carried  by  the  slings  connected  to  the  roof  of  the 
boiler. 

The  following  formulas  are  used  in  calculating  the  stress  on 
girder  stays  and  sling  stays:,      ...    - 

w  --  T.  y  cy  XI' 

f    X  8  X  b  X  d- 


w 


I.  X  6 

w  —  w, 


11    X    a 
where  a   —  area  of  driven  rivet; 

b  =  width  of  girder  stay; 

d   =   depth  of  girder  stay; 

f  =  fiber   stress    (^assumcd    17,000   lb.); 

I.   =   span    of   girder; 

11   =   number  of  rivets  per  girder  stay; 

O  =:   pitch  of  crown  bolts; 

P  =  boiler  pressure; 

^   =   stress   per  square   inch  in   rivets; 
\\'   =  total  load  supported; 
W,  rr   Weight  supported  by  girder   (at   fiber  stress  of  17,000  lb.). 


Record  Keeping. — One  of  the  important  duties  of  an  editor  of 
this  paper  is  to  visit  power  plants  for  the  purpose  of  obtaining 
first-hand  information  on  acttial  operating  conditions.  These 
visits  reveal,  among  many  other  things,  a  lack  of  record  keeping 
of  plant  performances  that  is  astonishing  in  view  of  all  that  has 
been  said  and  sliown  to  emphasize  the  importance  of  the  practice, 
-■^nd  this  paucity  of  recorded  information  is  not  confined  to 
small  plants.  It  exists  in  plants  where  the  opposite  conditions 
would  be  expected.  Then.  too.  plants  are  found  where  the  multi- 
plicity of  record  and  report  forms  would  bewilder  a  confirmed 
systematizer.  Often  this  condition  is  temporary,  for  it  proves 
difficult  in  practice  to  arrive  at  the  most  suitable  forms  without 
having  come  to  them  by  the  adoption  and  elimination  of 
numerous  others.     The  condition  is  then  excusable. — Pozvcr. 


BY  CHARLES  MAIER 

One  of  the  most  difficult  problems  that  the  roundhouse  fore- 
man has  to  solve  is  that  of  maintaining  an  organization  of  thor- 
oughly competent  ;md  reliable  men.  While  the  principal  trouble 
in  this  direction  is  in  regard  to  mechanics,  it  also  applies  to  the 
rest  of  the  trained  labor,  such  as  hostlers,  inspectors,  etc.  It  is 
liad  enough  with  the  day  force,  but  it  is  even  worse  with  the 
iiiyht  force.  The  nature  of  the  work,  and  the  conditions  under 
which  it  must  be  done,  require  tnuch  patience  and  endurance. 
This  drives  the  be.st  mechanics  to  the  back  shops,  and  the  nrore 
intelligent  laborers  into  other  lines  of  work.  As  a  result  it  is 
often  necessary  to  hire  for  laborers  a  class  of  men  who  cannot 
speak  the  English  language,  or  who  speak  and  understand  it  so 
])oorly  that  it  is  difficult  to  understand  them,  or  to  make  them 
understand  what  is  being  said.  On  account  of  this  it  is  a  diffi- 
cult matter  to  judge  a  man's  intelligence  or  to  judge  what  line 
of  work  he  is  best  suited  for.  Such  men  often  turn  out  to  be 
the  very  best  kind  of  men  for  engine  house  work,  but  <->n  the 
other  hand    many  of  them   would   never   rise  alx)ve   laborers. 

It  is  just  as  necessary  for  a  roundhouse  to  have  an  intelligent 
class  of  laborers  as  it  is  to  have  good  mechanics.  Considerable 
has  been  said  and  written  about  the  training  of  apprentices  and 
excellent  results  are  being  obtained,  but  apprentices  do  not,  as 
a  general  rule,  come  to  the  roundhouse  after  they  have  finished 
their  training.  The  long  hours  and  difficult  working  conditions 
do  not  appeal  to  the  average  apprentice  graduate,  and  he  gen- 
erally selects  tl:e  back  shop  for  his  future.  This  makes  it  neces- 
sary to  train  roundhouse  mechanics  from  the  force  at  hand,  and 
if  this  force  is  aiade  ujp  of  poor  material  a  poor  set  of  mechanics 
is  the  result.  '■/"■;-/-'^'\-  ■  ■'"•  '  ;■■^-  ""'i^---/'^/ 

Many  inielligont  young  men  start  work  in  a  rotindhouse  with 
the  intention  of  going  firing  and  becoming  enginemen.  These 
young  men  are  often  used  on  routidliouse  jobs  that  require  special 
training,  and  about  the  time  they  become  useful  they  are  sent  out 
firing.  This  makes  some  foremen  avoid  hiring  men  who  are 
eligible  "as  firemen,  as  they  prefer  men  who  are  apt  to  stay  after 
ihey  are  trained.  There  should  be  no  trouble  in  obtaining  intel- 
ligent, ambitious  laborers  to  work  in  roundhouses.  There  is 
more  chance  for  advancement  for  them  and  the  work  is  steadier 
tiian  in  any  other  liranch  of  railroad  work.  The  fact  that  the 
roundhouses  c^innot  attract  the  better  class  of  laborers  shows 
ihere  is  something  wrong.  Young  men  who  are  doing  clerical 
work  hesitate  before  taking  a  laboring  position  because  they  can- 
not see  anything  definite  in  the  way  of  bettering  their  condition. 
If  such  men  could  be  given  a  definite  promise  that  after  they  had 
acquired  a  certain  amount  of  knowledge  and  skill  they  would  be 
given  the  first  opening  for  promotion  they  would  be  apt  to  stay, 
feeling  that  as  there  was  something  to  work  for  they  could  over- 
look the  di.scoiiraging  features  that  might  otherwise  drive  them 
to  some  otlur  line  of  work. 

All  the  laborers  hired  in  a  roundhouse  cannot  become  nie- 
dianics,  and  some  of  them  never  could  be  made  into  mechanics, 
but  they  proliably  could  be  made  to  fill  other  responsible  positions 
satisfactorily.  With  a  regular  system  of  examinations  conducted 
annually,  or  oitener  if  found  desirable,  the  men  could  be  as- 
Figned  to  work  for  which  they  show  a  special  aptitude,  and  they 
would  then  feel  that  they  are  going  to  amount  to  something. 
This  would  also  have  a  tendency  to  make  them  pay  more  atten- 
tion to  their  work  and  to  take  a  greater  interest  in  it.  In  most 
roundliouses  it  is  the  custom  to  promote  men  as  vacancies  occur. 
Imt  there  is  no  definite  method  except  that  the  foreman  uses  his 
judgment.  In  doing  this  he  may  promote  a  man  comparativelv 
new  in  the  service  because  of  this  man's  superior  ability,  and  this 
causes  dissatisfaction  among  some  of  the  older  men  who  probably 
feel  that  they  could  handle  the  work  as  well.  These  men  in  turn 
speak  to  newly  hired  men  and  tell  them  there  is  no  chance  for 
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them  arouml  that  place,  citing  their  own  case  as  an  example. 
Another  thing  in  connection  with  this  method  of  promotion  is 
that  the  men  ask  for  positions  on  account  of  the  immediate  in- 
crease of  wages  they  will  receive,  without  looking  aliead  to  a 
possible  chance  of  being  better  off  in  the  end.  In  this  way  many 
a  man  who  might  have  become  a  good  mechanic  goes  to  the  ash 
pit  as  a  hostler  instead.  He  probably  was  a  helper  in  the  shop 
and  doing  his  work  well  and  conscientiously  when  tlie  opening 
for  a  hostler's  position  occurred.  Because  this  position  pays 
more  than  the  one  at  wjiich  he  is  working,  the  man  is  induced 
to  ask  for  it,  and  when  he  obtains  it  he  probably  can  advance 
no  further. 

Now  if  this  man  had  known  tliat  after  he  passed  certain  ex- 
aminations he  would  be  eligible  for  advancement  until  he  was 
classed  as  a  mechanic,  he  probably  would  have  let  the  position 
of  hostler  go  and  aimed  for  the  higher  place.  To  make  this 
system  more  effective,  all  the  men  working  in  roundhouses  on 
one  division  should  be  classed  in  a  pool.  Thus,  the  man  working 
in  the  small  roundhouse  would  have  an  equal  opportunity  with 
those  in  the  larger  ones.  On  the  other  hand,  the  small  round- 
house would  be  assured  of  having  a  capable  man  if  one  of  the 
small  force  employed  there  were  to  leave.  This  would  neces- 
sitate the  keeping  of  a  record  of  the  men  in  the  division  master 
mechanic's  oflice.  and  it  would  give  hitn  a  complete  record  ui  his 
working  force  and  their  al)ility. 

In   following,  such   a  plan   there   should  be   eight   grades,   from 
the  po.siiion  of  laborer. to  that  of  a   first-class,  all-around   me- 
chanic.    Each  grade  sliould  have  a  rate  higher  than  that  of  tlie 
preceding  grade  by  an  amount  equal  to  one-eighth  of  the  differ- 
ence between  the  pay  of  a  laborer  and  that  of  a  first-class  me- 
chanic.    The   length   of   time   a   man   must   work   in   each   grade 
would  be  determined  by  the  demands  of  the  service,  but  there 
should  be  a  minimum  time  of  at  least  six  months,  and  in  some 
of  the  liigher  grades  at  least  one  year.     .\  laborer  starting  in  to 
help  mechanics  should  be  put  on  probation  for  six  months  to  see 
if  he  is  adapted  to  that  kind  of  work.     He  should  in  this  time  get 
a  knowledge  of  where  to  go  for  various  tools  and  supplies  and 
obtain  a  general  idea  of  what  is  required  of  a  helper.     If  he  is 
found  to  be  qualified   he  should  then   be   advanced  to  the   first 
gratff.     Here  he  would  be  expected  to  learn  such  things  as  the 
sizes  of  nuts  and  bolts,  sizes  of  pipes,  how  to  cut  tlireads  with 
dies,  the  difference  between   rough  and   fitted  bolts  and   where 
and  why  each  kind  is  applied   to  an   engine.     He  should  know 
about  which  tools  will  be  required  for  various  jobs  and  should 
be    able    to    do    ordinary    tightening    up    work.     After    he    has 
actually  done  all  of  this  kind  of  work  and  can  give  a  satisfactory 
explanation   of   it,   he    would    1)e    eligible    for   the    seci>nd   grade. 
Here  he  should  learn  to  grind   in  and  pack  globe  valves,   etc., 
renew  joints  in  pipes,  renew  tank  hose  and  brake  shoes,  take  out 
and    repack   grease   cellars,   etc.     Each   grade   would   thus   cover 
certain  classes  of  the  roundhouse  work. 

To  receive  the  pay  of  the  eighth  grade  a  man  should  be  so 
proficient  in  all-aroimd  repair  work  that  he  can  be  relied  on  to 
go  ahea«l  witli  any  kind  of  a  job  given  him.     In  this  outline  no 
attempt  is  inadt  to  enumerate  each  kind  of  job  that  a  man  might 
be  called  on  to  perform.     It   is  nt)t  intended  that  a   man  in   any 
one  grarle  should  be  confined  to  the  work  outlined  for  that  grade, 
but  before  he  can  be  advanced  to  a  higher  grade  lie  should  have 
actually  handled  on  his  own  responsibility  all  the  work  covered 
by  the   grade   he   is    in.     The   fact   that   he   has    worked    with    a 
higher-grade  man  and  helped  him  do  this  work  should  not  be 
considered    sufficient    reason    for    advancement.     Helping    a    ma- 
chinist can  be  almost  anything  that  the  helper  makes  it.     He  may 
only  help  when  a  lift  or  pull  is  required,  or  may  not   make  a 
move  except  when  he  is  told.     A  man  of  this  kind  should  not  be 
compared  with  one  who  goes  ahead  just  as  though  the  job  de- 
pended on  liim.     The  candidate  for  each  higher  grade  should  be 
able  to  give  an  intelligent  oral  explanation  of  the  work,  and  he 
should  be  trained  to  look  for  the  causes  that  made  the  repairs 
necessarv.     It  should  be  considered  evidence  of  poor  workman- 
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ship  lor  a  mechanic  to  mak ;  repairs  and  not  search  for  what 
made  the  repairs  necessary,  v  here  this  is  possible.  For  example. 
It  is  poor  workmanship  for  i  mechanic  to  repair  a  leak  in  an 
air  pipe  and  leave  the  pipe  brace  loose,  allowing  the  pipe  to 
vilirate  so  that  it  invites  another  leak  and  perhaps  causes  a  broken 
pipe. 

'1  his  system  of  grading  j  nd  examining  men  would  have  a 
tendency  to  make  them  obs<  rving.  Knowing  that  they  will  be 
examined,  but  not  knowing  j  ist  what  the  questions  may  be,  they 

ing  closer  attention  to  their  work, 
ipplies  to  machinists,  but  the  same 
all  roundhouse  men.  This  should 
more  satisfied  bodv  of  men  than  can 


would  form  tlie  liabit  of  pa 
The  outline  cf  work  given 
principle  can   be   applied   to 
result  in  a  better  trained  and 


le  obtained  under  present  m  rtliods 


BUYING    BRUSHES 


BY 


H.   Ivi. 


ON    SPECIFICATIONS 


\\  iiilc  the  purchase  of  paint 
blue   prints   or   specifications   i 


misleading  at  best   and   in   th 
lirices.  it  is  a  condition  almost 


B.AXTER 


and  other  bruslus  ...i;  the  basis  of 
growing  less   general,   it   is   still 
more  fre«iuently  used  than  it  sliould  be.     The  term  '"best  quality" 
of  any  sort  of  bristle  general  y  included  in  the  specifications  is 

;se   days  of  constantly   advancing 

inip<)ssii>le  to  fulfill.  It  is  further 
absolutely  impossible  to  definel  in  words,  just  what  solidity  and 
grade  of  bristle  is  desired.  A  sample  is  necessary  to  show  that. 
And  when  it  is  required,  besic  es  matching  the  sample  in  quality, 
to  meet  precisely  all  the  me.  surements  given  in  the  speciiica- 
tions,  it  makes  a  special  brus  i  all  through,  except  for  the  one 
company  who  supplied  the  stai\dard  samples.     This  is  where  the 

or   blue-printed    brush    specitica- 

rompetition.      The     manufacturer 


having  the  correct  sizes  and  s 


great  objection   lies   to   printet 

tioiis.      It    tends    to    destroy 

furnishing  the  standard  samplcfe  possesses  an  advantage  both  in 


apes  as  well  as  in  knowing  just 


what    mixtures  and   qualities  dT  bristle  or  soft   hair  are  in   the 
lirushes. 

The  fairest  way  to  purchase  brushes  as  well  as  the  best  way 
for  the  railroad  to  receive  the  maximum  competition  and  value. 
is  to  order,  from  several  manu 'acturers.  samples  of  their  stand- 
ard lirushes  most  nearly  in  conformity  with  the  specifications 
or  needs,  in  size,  shape,  style.land  method  of  construction,  as 
well    as    color,    quality,    quantiti   and    length    of   bristle.      Those 

in   actual   work  and   the   results 


many  hours  of  actual  service  or 
applied  or  whatever   other  unit 


samples    should    all  be    tested 
made  a  matter  of  record,  as  .so 
square   feet   covered  or  gallons 
may  be  selected. 

Such  a  method,  with  its  en  ;uing  tests,  would  undoubtedly 
credit  some  features  to  diflferent  Ifirms  according  as  their  samples 
proved  out  in  service.  This  might  not  be  any  undesirable  result. 
1  ests  could  be  made  occasional  y  during  the  regular  course  of 


work  with  no  additional  cost  to 
a    record    of  how    many  units 
brushes.     By  having  tests  made 
over  the  svstem.  a  more  or  less 


the  railroad  by  simply  keeping 

were   accomplished   by    certain 

by  the  various  departments  all 

:onstant  check  could  be  kept  by 


compiling  them  in  tabulated  forn  ,  and  by  keeping  a  record  of  at 
least  one  brush  from  each  shipment.     It  could  thus  be  ascer- 
tained   whether   or    not    the    manufacturer   was   keeping   up    his 
standard.      In    cases    where,    for   any    reason,    an    impartial    test 
would   seem   difficult  to  procure,  it  would  be  advisable  to  pur- 
chase several   sam.ples  of  each      brush,   erasing  all   names  and 
marks  therefrom  and  giving  eacn  manufacturer  an  identification 
number,  to  be  kept  as  a  secret  record  until  the  conijiletion  of  the 
tests.     One   such    numbered   set  Ivould   go   to   each    shop   where 
painting  is  done.     The  reports  jrom  the  diflferent   ^hojis   would 
serve  as  a  most  effective  check  an  each  side.     One  unit  of  serv- 
ice   should    be    used    throughout   the   .series   of  tests   and   it  is 
probable  that  the  hours  of  actua  service  is  best  adapted  to  the 
purpose  of  compari.son.  \ 


RECLAIMING  JOURNAL    BOX  PACKING 
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BY  ALDEN  B.  LAWSON 

The  illustration  shows  a  convenient  layout  for  a  plant  for 
reclaiming  old  journal  box  packing  and  a  type  of  cleaning  vat 
which  has  been  fully  tried  out  and  gives  excellent  service. 

The  vat  is  made  of  Xo.  16  gage  galvanized  iron  and  is  an 
inner  vat  within  an  outer  one,  there  being  a  4  in.  space  between 
the  two  at  the  bottom,  sides  and  ends.    This  space  is  filled  with 


through  as  it  leaves  the  old  waste  which  is  stirred  occasionally 
while  under  the  boiling  process.  The  vat  is  divided  into  two 
compartments  by  a  partition  in  the  center.  The  waste  is  first 
heated  in  one  compartment  and  the  oil  pressed  out,  and  it  is  then 
heated  in  the  second  compartment. 

Drawings  are  also  given  of  the  press  and  drip  pan  used 
with  the  equipment.  .\  bucket  made  of  smoke  box  netting,  sub- 
stantially braced  with  wrought  iron  bands,  is  employed,  and  the 
pressing  is  done  by  an  air  cylinder,  arranged  vertically  with 
a  plimger  fitted  inside  the  bucket.  A  building  10  ft.  by  25  or 
30  ft.  is  large  enough  for  this  work,  unless  it  is  desired  to  store 
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Equipment   Used   In    Reclaiming   Journal    Box   Packing 

water  to  the  height  of  the  oil  and  packing  in  the  vat,  and  steam 
passing  through  eleven  1  in.  pipes  at  the  bottom.  l)oils  the  water 
and  heats  the  oil  and  waste.  .\t  one  end  of  the  vat  is  the  cold 
water  an<l   steam   inlet  as   well   as  the   water  height  gage,   while 


Plan  of   Building   Showing   a   Convenient   Arrangement   of  the   Vats, 

Barrels  and  Press 

the  material  for  a  time  before  using.     The  building  should  be 
i-<i>lated  to  avoid  danger  in  case  of  fire. 

The  work  can  be  done  by  two  men,  one  for  each  vat.  .\ 
third  vat  is  generally  used  by  the  journal  box  packers  for  soaking 
their  packing.  These  vats  will  liandle  about  ten  barrels  of  waste 
daily  and  it  will  be  found  advantageous  to  locate  them  at  the 
main  car  repair  yards  and  have  shipments  made  to  these  main 
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at  the  o|)p()sitL  end  is  a  .steam  outlet  to  the  atmosphere  and  a 
water  drain  or  outlet. 

The  top  edge  of  tlie  vat  is  sloped  toward  the  inner  vat  so 
that  drippings  will  drain  inward.  On  the  bottom  of  the  inner 
vat  IS  a  screen  of  smoke  box  netting  resting  on  wooden  sup- 
ports 3  in.  higli.     This  permits  the  dirt  and  sediment  to  drain 


stations  from   small  outlying  points  in  liarrel  lots,  sending  one 
barrel  of  waste  for  each  one  received. 

.\  brief  description  follows  of  how  the  work  sh-aild  be  done: 
Old  waste  to  be  reclaimed  should  be  spread  out,  preferably  on 
a  metal  covered  table  or  platform,  wliere  it  can  be  shaken  out 
with   pitchforks  to  remove   foreign  matter   and   all   short   waste 
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tlicHr.tirotuitl  tiuit-  plyoo.  -Citing  'Iioir  owii  case  as  an  example. 
Anjjtiicr  thi^•i,^  iilcv'nncciton.  Avitli  tlii^  nu'thod  of  protiiolion  is 
that  t lie  m<n  ask  t|»r  j)t>&itii&ns  ou  accuiuu  of  the  immediate  in- 
crease '-r  ua^cs  they  will  ireciivr;  witlintit  looking  alieati  to  a 
po.*si)jlc  thance  of  being  hetler  ulY  in  the  end.  In  this  way  many 
a  ifiiin  V»h6  riii.tiht  have  become  a  g«>«.id  nuchante'  yocs  t«>  the  ash 
pit/^s  a  ho>tlVt  nKtvadi.  lie  probably  \va.s  a  helper  in  tiie  shop 
and ;.?"iug  ills  \v'«rk  well  and  conscientiously  wlien  the  o|)enin.u 
I'vr  -t  Iiostler">  j>usitii>n  occttrred.  .  liecanse  this  [loMtinn  pa\  > 
ii^'Fe  lliaH  the  o^ve  iit  which  he  is  working; 'the  man  is  induced 
1  a^li  for  .it.  HiitrAyhen  1^  Y>Wa.rp!*  if  he  proliably  can  adxaiice 
nil  Airthen  ';  ■■"'■■■■:'. ■';■■•    ■•:■■■  :  .-;  '■  '■: .;; 

-  Xow  if  thi>  inah  liad  kijown/tliat-aiter  i.e  i>..>>t.i  cnuiiii  e.\- 
anmi.}"ti6ilt$  he  wcuhl  be  eIii?iblcrfor  ad \ancemcnt  until  he  was 
classed  ;^!j  a  Tncoh-apic  he  probably  Woiihl  have  l^t  the  i>otjitioii 
of  jttoptief  go  and  ainied  fi'r  the  hivrlkr  i>lacei  :'P<. make  thi- 
i.y«tf»n.inMre  effective,  all  the  rtten  working  in  rnnndhouscs  on 
one"  diyision  sli'ittM  be. clashed  in  a  pool.  Tims,  tlu' man  workins^ 
in  tl»i'  sniall  rotimUwnisc  Woubh  ha\f  an  e^jual  «->pp<.irtntiiiy  with 
vl:  ~.  in  the  li'Viier  cpe-.  On-ih<;  QtJH.y  hand,  the  stnan-rbund- 
1j<'  ise  Would  be  ;is>urcd  ^^f.li'aA.jny:  a  vapablt;  iiiaii.it  one -of  the 
snu.ll   ^■^■'ce'  e}iiplo\i  d    tlKr€CweX'el<>.  leave. ;    This    \\<ndd   neces- 

^eypini:  rcf.rd  9r'tUc:4«eh;  iitihc  :divi>i<Vn-  tna^^ 

tjjecuanJc's  ofiic^ .  and  it  w<.-u!d  wIVc  l.vini^  U  v«>tnplete  retfofd  »n.  his 
w-frkint;  force,  and  thy  j>-;d>ili1r;'.  >..>•  .;  • '  . 

In  I' .llo^x iiiji^  >>iHh  a  I >lu)!  there "<lioi)r(l-  Uv  tijilh  jiratlc,-.  ; i  , , , 
•.!n  i  ■  ■>tviyai, ''if  •latu-'per  tf>  tl'at  of  a  urst-class,"  all-aroui>d  nn- 
('Ifawic;./ ii^acl*fs*rVdt''-.sbotf^^  '  ratx'  higher  than  thaj  "i  the 

procediii.i;  KFade  by  an  awio.tuu  i<iual 'ty  ontr-eighth  of  the  (lit'ler- 
etice  iHtween  the  pay  <:>f  a  .laborer  and  that  of  a  first-class  me- 
chitnic.  The  leni.;th  ct7  time  a  man  intiH  work  in  each  .yrade 
\Vottld  be;  det*^rnittied  My  the-  deniaiids  M  the  service,  but  there 
•  '  tird  I'C.  a'  luinimiirn  .tinte  of  at  Ic.ist  •si,s  inonths,  an<l  in  .some 
"i  the  hi.ylur  ,gra<res  at  least  One. year.  .:V  laborer  starting  in  to 
lu!p  iiTechanics  slionh]  be  put  of)  proljation  for  six  months  to  see 
ii  111  :>  adapted  to  thai  kind  ot  Uf.irk,  lie  should  in  this  time  iiet 
a  knowledge  of  whereto  go.for- variotis  ttK>ls  aiid  suppliis  and 
olitain  a  general  idea  of  what  i>  rei|iure«l  of  a  helper.  If  he  is 
^Muid  to  lie  «i'.ialilied  he  should  then  bo  ailvanced  to  tlie  first 
grade.  lUrc  he  would  be  expected  to  learn  >uch  things  as  the 
sizi:s'. oC  ;ntHs  and  boh«.,  sizes  4^f  pipes,  liow  to  cut  thread*  \sitli 
dies,  the  difference  between  foitgh  and  fitted  bolts  and  wliere 
.•;nd  why  each  kind  is  applie«l  to  an  engine,  lie  should  know 
aliour  \\hirli  t<tols  will  In.'  Te(|uiri»l  for  various  jobs  and  >liould 
i.  ablc*.lQ  vcl«>  ordinary  tightiiiing;  tip  Work.  Afttr  in  ii.iv 
i.ct'.i.tlTy  done  all  of  this  kjnd  'if  work  and  can  give  a  satisfactory 
explanation  of  it.  he  w<iuld  be  eligible  lor  the  second  ura«K. 
Her*;  hv  should  learn  to  grnni  in  and  i>ack  globe  valv<s.  t  tc, 
rr*iew.  i«»iinii[,<!in  jntM-s..  renew  tank  h«.>se  atjd  l>rake  shoes,  take  out 
an<t  rvpack  gri'a<e  cellar"^,  etc.  TJach  grade  uiudd  ibti^  cover 
certain  .class<-y  of  the  romidhousc  work. 

To  receivf  the  pay  of  the  eighth  grade  a   man   '•lioidd   I>e   so 
pnSficietit  ill  iitt-artrtind  repair  Avork  that  lV«?  can  be  Yeliid  on  lo 
iio.jtivpad  ivnh  ain^  feiWl  <•{  a  iV»l«  given, hini.     In  this  outliut    no 
attentpt  is  nad«   tii  «'mjmerale  each  knid  of  job  that  a  man  nnght 
be  calUd  <.<t)  to  pcrfovUi.     It.  i>>,_iHa  intended  that   a   inan   in   .my 
one  gra<ie  shoidd  hi.  c.<>nrmVflto  the-W'trk  ontliive<l  for  that  grade, 
but  iKMVtriv  lit;  cUn  fH.%  adyaiH-ed  lo  a  higher  .gra<le  lie  -fioubl  have 
actnaliv    handled  on  his  own  resjionsibility  all  tlio   work  covered 
by   the   grade   he  is   in.     The    fact   that    he    ha*    worked    with    a 
biglur-grade  inaii  and  helped   him   do  tlii<   work    slioidd  not   Ik- 
considered    sufficient    reaso;:    i.  r    advanceuunt.     Ileljiiny    a    nia- 
cbini<t  can  be  almost  anything  tiiat  the  helper  make>  it.     lie  may 
only  help  when  .i  lift   or  pull   is   reMnire<l.  «>r  ma\    not    make  a 
jiiove  except  when  he  is  told.     .\  man  of  this  kind  "-honld  not  be 
compared  .virillf  one  \\lio.eoes  ahead  just  as  though  the  .i<'b  de- 
peirded.  (-ti  liini.,   'Ihe  camHdate  for  each  higher  grade  shoidil  be 
able  to  g^ive  an  inftlligent  oral  explanation  "f  the  work,  and  he 
should  be  trained  to  look  ff>r  the  causes  that  ma<le  the   repair* 
necessary,     it   sh'.iuld  hc; corrsidcred  evidence  of'poor  workman- 


VcC^,Xg;:3 


*bili  for  a  niechaniic  to  mak 
made  tiie  repairs  necessarv.  w 
it.  is.  poor  wpfkinanship  for 
air  pipe  anrl  leave  the  pipe 
\  ilirate.&o  that  it  iii\  iies  anotl 
pipe-. 

I  iiis  systent 
tviidency  to  m 
examined,  but  not  knowing  ji 
woidd  form  the  haiiit  of  pa\ 
The  outhne  Ot^  work  given 
principle  can  "be  applied   to 


repairs  and   ::••:  sev^'l-  '^<'f   \^bat 

here  this  is  pos^ibU.     For  example, 

I  mechanic  to  repair  a  leak  in  an 

brace  loose,  all- -wing,  the   pipe  to 

!i  .r  leak  and  perhai's  ciusei  a  broken 

t  .tVf  :?jrading   liul    examining  ;meft'".>voiilci.  have   a 
take  them  obsitving.     Knowing  that  they  \«11  be 

' '   St  what  the  (pustions  may  be.  they 

ng  closer  attention  to  their  work. 

•plies  to  machinists,  but   the   same 

Jl   roundhouse  mep;.  This  should 

result  in  a  bctfir  trained  and  i  lore  satistierlW'dy  /•{»«<•?»  than  can 


'.''!"<■■!  im<l(  r  vrt-st  nt   iiu 


liod- 


lu  vixc;  i5Kr.sMi:s  o.x   si'Kcii  ic.xtions 
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\\liile  iiK    p.-rcji.'.*i-  .  .1  p.i:iii  Vmu.  oiiivr  i'.:v."..-«ne;  .i-.'j.  u,^  iritis: .ot  ' 
bJUv;- prmts  \ir  *peci.iicatTt  -f is  "  iJgr.nvinj.;.;  lys^-  tiettrralJ  it    is-  still "  * 
'iijore  frntiiently  M>vA  than  it  slj.uUrbev;^V!v^  t^^rnv '-^1:^(1 
•  t'rai;y*«>rt;x)f  bristle  genera       included  in  <Iie  .specifications'  is 
nriflemlingr  nt   liest   and   in    tblsc  days.,  of  oonVtatitly  jidvancing 
i'rices.  it  is  a  conyHiii.jn  ;dino.*tijjjip..i>sibU-  t; •  iulfili.     It  is  fiirlh.cr: 
ahsphifely  itnpossible  to;denni|  in  words,  jji^t  \vh;i:r  sy»yilitv,  ;i)id'' 
urade  nit  T.risile  is  tlesfirect.     .J  *ani[de  is^ue^:e5sary;!^:^$t^>v  iiiijift-  ■^^ 
.\nd  when  it  i*  ri'<iuirvd.  bv.sitls  tn.itching  the  sanrpie  in' qtialitv;' 
to  meet    {irecisely   all   the   intlsnrement-   gixtn    in   the   spt-cttiyu- 
tijin.s.  it  m,'»,ke>  a  special  bru>  1  all  thr^.tigh.  txxTpt  for  thc.ohc. 

ilar<l  saihpUs.     This  iv^-\v'heT^;.liie^ 

or   bluc-f>rinfed  l_»fiisli    speciilia 
rompetilion.      The     mannfacttirer 


c-.nipanyAvlio. supplied  tiie  >ta 
•-Teat  ••lijection  lies  to  printei 
tions.     It    tejids    to    destrov 


iiirni*.hing  the  standard  sqmjibs  jx-sscsses  an  advantage  both   in 


iiav'ing  thc't'orrect  .>sizes  and  s 

what   nvi.xtures  and    i|naiitit 
'-rtisJies. 

1  he  fairest  way  to  purchase 

f"r  the  railroad  to  receive  the 

is  to  onler.   from   several  nianu 

ard    bru.shes    most    nearly    in    c< 

•r   needs,   in   <i/e.   sli;ipe.   styh 


i;i]"  ~  as  .Weir  H-*, in  knowing  ju.st 
li-isil,    ,,r  *.;ft  liair  are  in  'the 


lirushcs  as  vjeil  a'f  tiie  litest 'verty 
naxininm  competition  and  value. 
acturers.  samples  <^>f  their  stand- 
nformity  witii  the  .tpecil'ications 
md   method   .,f   construction,   as 


well    as    Color.    .|uality.    (|uantit\/  an<l    length    of   bristle.      Those 
siinfiles    «ihould    all   be    teste<l  ,lin  actual    w..rk   and   the   results 


made  a  matter  of  record,  as  so 
sijnare  feet  covered  or  gallons 
may  be  selected. 

.'^ucli  a  method,  with  it*  i^i 
creilit  s<.nie  features  to  ditTerent 
proved  out  in  service.  This  mi.a 
lests  could  be  made  <.Hvasional 
Work  will)  no  additional  co*t  to 
.1  record  of  how  many  units 
lirushes.     I'.y  h.-iving  tests  m:ide 


over  the  system,  a  more  or  less   .-oiistaut  check  could  be  kept  by 
lonipiling  them  in  tabulated  forri  .  an«l  by  keeping  a  record  of  at 
Ic.ist   one   lirufih   from   each    ship  neiit.     It   could   tlnis   tie   ascer- 
i;iined    wlutber    or    not    the    mai  uf.ictnrer   was    keejiing    n[)    hi? 
standard.      In    ca«es    where,    for   any    reason,    an    imparled    test 
would   s( ,  ni    diHicult    to   procure,   it    would   be  advisabU    to   pur- 
cliasi    stveral    s.nr.ples    of   each      brush,   erasing'   .ill    nanus    and 
marks  tlurefrom  and  giving  eacl    mannf.icturer  an  i«lentiMi."ition 
mimbir.  to  b»-  kept  a«  a  secret  re^  ord  until  the  c<>»npletioii  of  the 
tests.      <  >ne    siudi    numbered    set     vnubl   .uo  to   e.'Udi    slx.p    wluri' 
liaintiiiL:    i*    <|oiu-.      The    rejiorts    f  oni   the   ditYereiiT    -hopv    would 
sirvc  ;is  ,1  nio>i  iiYective  check  o|  tacb  sidv.^  (MHtnUt-iVf  serv- 
ice   should     be    used    throughout    the    si-riiei^  »»f  tests   and' it  is 
probable  that  the  hours  of  actual  service  is  •  eM   adavud  to  the 
purpo.sc  of  Comparison.  I 


lany  hour^  of  aetual  service  or 
apfilitd  or   .vhaieAier  other  utjit 

uing  tiests..-.  w^iuW  nhdoubtedly 
irms  according  as  their  samples 

It  n<it  be  any  undisirable  result. 

i-  fluring  the  regular  i-ourse  of 
the  railroad  by  simply  keeping 
were   accetmpHshed  by    certain 

Iiy   the'   variou-   departments  all 


«Cae  ] 

Jepamtment 

. , . ^ i — _ — L— i 1 
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,    ,    :r  .  /  BY  ATDIN  B    I  \AVS()N 

.Tj^Hj  iHiv»>tf:iit!"ii  s.!iu\vs  a  a  (iiv  vniciit  la\oirt  Vfi.>r  a^  iijaiitt  for 
rtilaivniiiir  "i'l  jxr.rnal  b"X  packins;  ami  a  type  of  Gleaning:  Vat 
wliicl!  has  bcon  I'uily  tricil  uvu  ;iti<l  yivvs  t\\cvlkiu  sonice,  v;      - 

.: The  V at,  i^  T,fta<lc  of  Xa.  16  ; g^ge  paly anlziMl  iron  ;.ahtl-  is  ; au; 
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Barris't 


Equipment  Used   in   Reclniming  Journal   Box  Packing 


Plnn   of   Buildinc!   Showmg    a   Convenient   At?  .inge'nert   cf  the   Vats, 

•Barrels  a  net.  Press 

=e -vi1;U]tPia!  itir- ji  'Hh;  InHl'in-^ 

■  'laU(rKv;av$;id\U^tvjii:f^.fl^  o>  iirt 


«"a(<'r  tVi: ilse  hcijjivt  ■>vt  ttic  <>il  amf  packjup  ,i«  tik    vai.  .in.l  -uurti  .  VHjfd  \rKt  iV  fzinvralb  ai>c^i  i\\:  tlu-  Kairt^^^            r>acker>  t'f  : 

p;i'>'-iiivi  ,rfiri'U!iji<'l{  Ytij  1.  iii.  pipvs  ai  {he  b(+UMnt.linil>  tli.t;  \\a^^^^^  ■  iliiir  pacivini:.  :  '1  )i<>V  vais  will  liainllc  aboin  ten  barrtl> 

aH4.Ui^is  i1ivf.4!fraii<l  w.astc..^,-  \viiri»c  n.iAuttl  a«l\am;^t«us  to  locatt-  vIkm 

•A  ill  r  .in»l  stc-anv  ittlct  as  well  a>':  jJifc.^^^^^^^^^^        height. s:;u:c.\v bile  ituiin  :CtiT  i-epa5i'  yafdx  a                                                  • 


/  0!cbe  yafyt 
Sfeam  Inlt^ 


^mokeboi  Nt*h'n^  en  Hboden  Frame .  Si/pportls  /or  Bo/^m  ,         ■ 

.:>-:,        Details   of  the   Vat   and    Press    Used    in    Reclaiming    Packing   '"••: 


Section  of  l^of. 


at-:  the  <'i'p">it<.   tV»i -aii  a  stviini  .mtlft' t<v  fbv  :tini..>i)licr«:'  nn*!'*  sialii.His  ir<^a^^^^^^  pi<iiH4  <"''•»  Wtl  !•  • - 

wattT  <lrai«  (rf  Ombt.  ^,v;r!;,;:-.    v?,,  barrel  oi-vi^ste  for  tacit frn 

'bi'  i(.p  odtii-  oi'   tlic   \at  is   sl"pi<i  touanl   tiic   inner   vat    >■>  V  Itrici  >lo>cri]»ti(>ii  P'lbWvs  »'f  b.  r\v  the  wvirk  -i.-.ubl  !<.    li^ne 

■''at   'IrippijjviN  will  (Iraiii  iiiward.     On  the  Ixitimii  i>{  the  inner  Old  waste  lulu-  reclaimed  >bi>uld.l»e  *|>reail  i-m, -fiTtlcnil  b 

\"Jit  1^  a  Rcrc*'fl-iiif  snKjke  'liox-  op   vyoi^deii  »np-  a  nit^tar-eover^d  t<d»l:c  or  plaiii^rm.  \vi»cri.-  it  y':ui;W -«!ia1v«  ■ 

Pf'ris\3  m.  Jiigti.  :  This  ]H-rmits  the  dirt  itnd.:^ctliineiittV>  drain  vvith   pitvhtorks;  t4  rciii<:>vc  jM^'ci^lt  inalter  ^;^  - 
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unfit  for  use.  When  knots  and  tangles  are  found  they  should 
be  removed  by  hand,  after  which  tlie  waste  is  ready  to  be  put 
in  the  first  vat.  In  this  vat  there  must  be  enough  oil  at  a 
temperature  near  the  ))i)iling  i)uint,  to  cover  the  waste,  which 
remains  in  it  for  not  less  than  half  an  hour.  It  is  then  taken 
out  and  placed  in  the  press  bucket  and  the  oil  pressed  out,  the 
oil  draininii  l>ack  from  the  drip  pan  into  tlie  vat  from  which 
the  waste  wa>  taken.  The  waste  is  then  placed  in  the  second 
val  and  again  boiled  in  oil  for  half  an  hour,  after  whicli  it  is 
taken  out,  pressed  and  put  in  barrels  ready  for  shipment,  or 
taken  to  the  third  vat  to  be  soaked  in  oil  for  use  by  the  journal 
box  packers.  In  i)rLssing  packing,  the  oil  drainage  frmu  the 
waste  should  be  dellected  to  tlie  vat  from  whicli  the  waste  was 
taken,  as  the  oil  in  the  second  vat  will  be  much  cleaner  than 
that  in  the  hrsl  one. 

I'nth  cleaning  vats  are  in  use  continuously.  In  the  plan  of  the 
building  it  will  be  noted  that  there  are  six  Ijarrels.  Those  num- 
bered from  me  to  three  are  used  for  vat  No.  1  and  barrels  four 
to  six  f«>i  val  No,;2.;  When  val  No.  1  requires  cleaning,  which 
will  i)e  when  the  oil  is  thick  from  sediment,  the  oil  should  be 
dipped  out  and  placed  in  i)arrel  No.  1,  where  it  should  remain 
for  24  hours :  then  it  siioud  I)e  dipped  out  and  placed  in  barrel 
No.  2  and  remain  there  24  hours.  It  is  then  transferred  to 
No.  3  where  it  remains  until  needed  for  use  in  vat  No.  1. 
Dii)pii;g  is  resorted  to  in  order  to  prevent  stirring  up  the  sedi- 
ment at  tlic  bottom  of  the  l)arrcls.  and  neitlier  vat  should  be 
continued  in  service  more  than  12  hours.  The  sec<md  vat  is 
managed  in  the  satne  way. 

If  there  is   more  oil   in   harrel    No.  3  than   is  needed   for  vat 
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Details  of  the   Drip   Pan   and   Press   Bucket 


No.  1,  it  may  lie  ])laced  in  barrel  No.  4  and  so  transferred  up 
until  It  pas:;es  through  barrel  No.  6.  when  it  may  be  used  in 
vat  No.  2.  It  can  also  be  used  in  vat  No.  3  for  soaking  the 
packing  for  journal  boxes.  I)ut  if  so  it  should  be  filtered.  New 
oil  from  the  oil  supply  liouse  should  never  be  placed  in  vat 
No.  1.  !f  it  becomes  necessary  to  use  new  oil  because  of  an 
insufirieie?it  c|uantity  reclaimed,  it  should  be  used  in  vat  No.  3 
and  ni  vat  No.  2,  in  ilie  proportion  of  about  50  per  cent  of 
new  oil  and  the  same  amount  of  old  oil.  If  barrel  No.  3  does 
not  supi)ly  a  sufficient  quantity  to  care  for  vat  No.  1  and  there 
should  be  an  over  supply  from  barrel  No.  6,  this  should  be  used 
in  vat  No.  1.     New  oil  should  never  be  used  in  this  vat. 

Any  arrangement  may  l)e  adopted  to  suit  the  operator,  l»ut 
the  oil  in  each  vat  should  be  transferred  at  least  three  times 
and  allowed  to  remain  at  least  24  hours  for  settling  before 
being  used. 

The  sediment  taken  from  the  bt>ttom  of  the  vats  and  barrels 
may  be  used  as  a  lubricant  for  center  plates  and  side  bearings. 
However,  it  will  be  found  where  there  is  a  large  (pumtity  of 
waste  reclaimed  that  there  will  be  a  great  accumulation  of  this 
sediment,  and  it  is  reconunended  that  it  be  further  treated  to 
obtain  all  the  oil  possible  from  it.  This  may  be  done  l)y  placing 
a  steam  lieat  coil  in  a  barrel  in  which  the  sediment  is  placed, 
and  thorougldy  heating  it.  permitting  it  to  pass  through  an  outlet 
cock  to  a  funnel  .screen  of  tine  mesh.  By  scrublting  the  sediment 
witli  a  bristle  brush  against  the  screen,  it  will  be  found  that  a 
considerable  quantity  of  the  oil  may  be  reclaimed  and  the  sedi- 


above  for  use  in  the  vats, 
it  should  be  used  as  a  lub 
be  a  great  loss  to  throw   i 
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ment  reduced  to  a  minimur  i.     The  oil  obtained  may  be  placed  in 
barrel  No.  1  and  carried  through  the  settling  process  as  described 

If  too  much  sediment  is  obtained, 
icant  where  possible,  but  it  will  not 
away. 
By  the  use  of  this  methoil  fully  80  per  cent  of  the  old  packing 
is  reclaimed,  and  a  consiclerable  quantity  of  oil  is  obtained  at 
a  very  small  cost  for  opcr  ition. 


FOREIGN 


CAR    QUESTION^ 


BY    D.    J.    DURRELL 

What  constitutes  revenuel  freight  car  equipment  ?  On  Classifi- 
cation of  Equipment.  Formy,  on  file  in  the  office  of  the  general 
agent  of  the  American  Rail  vay  Association,  at  Chicago,  for  the 
month  of  June,  1913.  is  the  f  )llo\ving  data,  taken  from  the  replies 
of  160  roads  operating  232,4i  8  miles: 


Type  of 

cars 
I'.ox     ... 


Refrigerator    . 

.^tock    

Tank    

Flat   

Dump    

Steel   hopper    . 
Wood   hopper    . 

Coke    , 

Steel    gondi'la    . 
Wood   gondola 
Other  revenue 


Total    

Caboose,  work.  etc. 


Number  in 
service 

.  1,095,727 
51,974 
81,809 
12,365 

.  139,866 
35,126 

.      205,661 

.  128,270 
38,054 

.   155,843 

.  292,252 
29,708 

.  2,266,655 
.   129,342 


Cirand  total    

On  October  1.  1913,  the  ac 
owned  by  railroads  was  2,3601574 
the    United    States    and    Canada 
follows : 

Honif  cars  on   lioine  roads .1 1 ,292, 1 58 

Home  cars  on    forci(jn   roads I 1,068,596 

Iliimc  cars  in  home  t^liops 144,568 

Foreign  cars  in  home  shops 32,546 


2,395,997 

ual  nutuber  of  revenue  freight  cars 
This  is  for  all  the  railroads  in 
These    cars    were    located    as 


For  the  year  ending  October  1,  1913.  there  had  been — putting 
it  in  this  way,  "One  car,  ;o  m^ny  days  out  of  service  (m  account 
of  liad  order" — 53.309,507  car  <  ays.  or  an  average  number  of  days 
tiiat  each  car  was  out  of  service  during  the  year,  of  22.53. 

Dividing  the  United  States  and  Canada  into  11  districts  and 
taking  the  number  of  cars  owi  ed  by  the  lines  in  each  district,  we 
fin<l  that  of  all  the  cars,  the  legation  in  per  cent  of  the  total  cars 
is : 


Home   cars   on   honit-    r^iads. 

Total   cars  on    lines 

Home  cars  in  home  -.liops.  . 
I'oreign  cars  in  home  shops. 
Total   in   shops 


By  these  figures  you  will  tio 
owned,  that  is,  home  cars  at  h 


Min. 

Max. 

Avg. 

36.37 

67.63 

54.73 

89.31 

143.35 

102.91 

2.69 

S.Ol 

6.12 

.33 

3.02 

1.38 

4.S7 

11.03 

7.50 

e  that  the  average  number  of  cars 
me  on  their  own  road,  was  but  54 


])er  cent  of  the  cars  owned.  Uso  that  the  total  cars  used  com- 
liared  with  those  owned  varieil  frotu  S'J  to  143  i)er  cent,  an  average 
of  102  per  cent;  in  other  word.sl  some  roads  used  43  per  cent  more 
cars  than  they  owned.  Tbeselligures  seem  large,  but  they  have 
been  verified  by  reports  from  tlie  .\merican  Railway  Association 
and  I  feel  that  they  can  be  depcrided  on.  This  means  a  great  deal 
to  the  railway  companies.  Talje  the  32.546  foreign  cars  in  home 
shops.  .\t  a  per  diem  charte  of  45  cents,  this  amounts  to 
$14,645.70  a  day;  or  for  a  365lday  year.  $5,345,680  for  per  diem 
charges.  Someone  may  say  tliat  the  live  million  dollars  thus 
rei^resentcd  does  not  leave  th«  coffers  of  the   railways;   that   it 


merely  passes  from  one  to  at 
very  true,  but  at  the  same  time 
and  considering  that  it  is  only 
which   evervone   understands   is 


other   and   back   again.     That   is 

the  cars  have  Iieen  out  of  service 

one  day  that  is  taken  as  a  basis. 

far  below  the  actual  time  that 


total   yearly   per   diem   charge 


foreign  cars   are   held   on   the   i  cpair  tracks,   we   have   run   up   a 


\ 


f   over    five   million    dollars   and 


additional  davs  but  add  to  this  figure. 


•From  a  paper  presented  before  th 


Cincinnati  Railway  Club. 
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Steel   Freight   Car   Repair   Shops 


■^ 


First  Prize  Article  in  the  Gar  Department  Com- 
petition  Which  Was   Closed  on   February   First 

BY    E.    T.     SPIDY 
Assistant  General   Foreman,  Canadian  Pacific,  Winnipeg,  Man. 


In  consideration  of  the  fact  that  each  railroad  has  a  different 
runiber  of  steel  freight  cars  to  be  handled  each  month,  relative 
to  tho  size  of  the  road,  I  intend  to  deal  with  the  subject  in  the 
manner  of  a  new  problem,  putting  down  as  clearly  as  possible 
exery  consideration  to  be  made  with  a  view  of  maximum  output 
in  conjunction  with  low  shop  cost.  This  will  enable  anyone 
studying  the  subject  to  apply  the  conclusions  to  his  shop  and 
Ills  C(jn(litions.  and  thereby  obtain  the  best  solution  for  his  in- 
dividual needs.  Incidentally  I  am  recording  to  a  degree  the 
actual  development  of  this  work  on  the  Canadian  Pacific  at  Win- 
nipeg. \\''e  have  learned  that  the  only  way  to  really  get  to  the 
I'ottom  of  any  problem  is  to  aiialy/e  it  and  then  to  reconstruct 
aloiig  the  lines  of  good  judgment  and  practical  knowledge.  There- 
fore, knowing  what  our  problem  is,  viz..  repairing  steel  freight 
cars,  I  will  proceed  to  tabulate  all  considerations  that  must  be 
taken  into  account  and  afterwards  study  each  in  detail. 

Location  of  Building. — Type  of  shop  required;  its  relation  to 
oilier  shops  and  general  stores;  its  relation  to  the  yard;  its  rela- 
tinn  to  the  special  supply  storage  for  structural  steel,  wood, 
couplers,  etc.;  facilities  for  delivery  of  material;  provision  for 
future  extension  ;  provision  for  further  developments  in  cars. 

Structure  of  Building. — Size  of  building  and  general  construc- 
tion; large  span  of  roof  compared  with  short  spans;  light,  heat 
and  sanitary  considerations. 

Layout  of  Shop. — Departmental  operations :  structural  steel, 
blacksmitlis,  machine  work,  brake  beam  work,  trucks,  woodwork, 
paint  department,  etc.,  office,  petty  stores  and  tool  room,  lava- 
tories and  industrial  tracks. 

Shop  Eqtvpmcnt. — Importance  of  good  equipment;  machinery 
required  for  various  operations;  special  machinery;  pipe  and 
power  lines. 

Operation  of  Shop. — Shop  organization;  methods  of  repair; 
inspection,  classification  of  repairs,  reports,  etc. 

Location  of  Building. — There  are  two  types  of  shop  that  need 
especial  consideration,  viz.,  longitudinal  and  transverse.  In  tho 
first  we  have  a  series  of  long  tracks,  each  of  which  will  accom- 
modate six  or  more  cars,  and  in  the  other  all  tracks  are  inde- 
ptndciit  and  parallel  leading  out  to  a  transfer  table.  While  the 
latter  is  more  universal  in  passenger  car  shops,  it  is  not  an 
efficient  means  of  transfer  for  freight  cars,  because  the  move- 
ment is  quicker;  that  is,  they  are  in  the  shop  a  much  shorter 
period  and  a  transfer  table  is  too  slow  when  any  number  of 
cars  are  to  be  handled.  The  longitudinal  shop,  on  the  other  hand, 
allows  a  whole  track  to  be  drawn  at  one  time.  It  is  not  very 
difficult  to  classify  repairs  so  that  cars  which  will  be  in  the  shop 
a  longer  time  than  others  shall  be  in  one  section.  At  the  Win- 
nipeg shop,  the  arrangement  is  longitudinal  and  cars  are  drawn 
«n  strings  of  six  or  eight.  The  other  end  of  the  shop  is  served 
by  the  transfer  table  of  the  general  car  shop.  This  allows  great 
flexibility  for  handling  an  individual  car  to  be  run  into  the  car 
straightening  frame  and  out  again  without  disturbing  the  rest  of 
the  shop.  This  end  of  the  shop,  however,  is  not  used  to  a  great 
extent  except  for  the  introduction  of  supplies. 

The  location  of  the  shop  must  be  such  that  getting  supplies 
from  the  general  stores  is  convenient  and  it  must  be  close  to 
the  structural  steel  rack.  There  must  be  sufficient  space  at  the 
sides  of  the  building  to  keep  a  stock  of  standard  repair  parts 
with  room  for  industrial  tracks.  The  importance  of  having  the 
best  possible  facilities  for  the  delivery  of  material  cannot  be 
over  emphasized  because,  when  the  material  element  is  defective. 


the  human  element  most  certainly  will  lag  behind  in  greater 
proportio!!.  • ;  -; .  .■       '^ 

It  is  also  necessary  to. bear  in  mind  that  the  steel  car  industry 
is  in  its  infancy  and  at  some  future  ^tlate  extension  will  be 
necessary,  so  at  the  end  away  from  the  stipplx  source  the  space 
sh<»uld  not  be  incuuibered  with  buildings  of  any  description. 
Alsoconsidernig  that  in  the  future  materials  of  a  heavier  nature 
iniglit  be  used,  good  juilgment  is  necessary  that  present  space 
may  prove  not  madcquate  for  heavier  machinery  which  may  be 
demanded  at  stime  later  date. 

-Structure  of  the  Building. — While  the  material  used  in  the  con- 
struction of  the  building  does  not  usually  concerii  the  shop  en- 
gineer or  superintendent,  the  general  construction  does  in  many 
respects.  The  capacity  of  the  shop  is  of  great  importance  to 
Inm  and  he  must  figure  out  bow  large  a  shop  is  required.  We 
will  suppose  the  present  demand  is  for  60  cars  to  be  repaired 
each  month ;  then  the  average  time  a  car  will  be  kept  in  the  shop 
must  be  decided.  If  it  is  10  days,  this  gives  us  600  car  days  a 
month.  There  are  25  working  days  a  month  and  the  number 
of  Cars  in.  the  shop  at  one  time  will  be  24,  or  three  tracks  con- 
taining eight  cars  each.  Allowing  then  for  future  extension, 
say  100  per  cent,  multiplied  as  per  individual  requirements,  we 
have  the  size  of  shop  to  be  built.  It  is  not  advisableto  bring  the 
tracks  closer  together  than  22  ft.  because  room  must  be  pro- 
vided for  industrial  tracks  for  material  delivery.  A  point  to 
note  also  is  that  tiie  construction  of  the  shop  roof  is  such  that 
it  will  not  interfere  with  the  industrial  track  delivery.  For 
instance,  in  a  shop  with  six  tracks  the  roof  would  either  be 
made  with  one  or  two  rows  of  posts  in  the  shop.  It  will  be 
seen  that  it  is  not  practicable  to  run  industrial  tracks  through 
the  shop  where  the  posts  are,  and  as  only  one  industrial  track  is 
required  to  reach  two  car  tracks,  with  one  row  of  posts  four 
industrial  tracks  are  required,  whereas  with  two  rows  of  posts 
only  three  industrial  tracks  are  needed.  In  addition  it  must  be 
remembered  that  the  posts  when  placed  between  each  two  tracks 
are  exceedingly  convenient  for  leading  down  the  pipe  lines  and 
also  are  handy  to  attach  vises.  Thus  the  posts  of  the  shops, 
when  arranged  between  each  two  tracks,  are  more  convenient 
in  every  respect  than  larger  spans. 

The  floor  of  the  shop  is  of  great  importance,  and  in  view  of  the 
many  heating  operations  necessary  on  steel  cars,  it  should  l»e 
constructed  of  asphalt  or  other  plastic  surface  about  2  in.  thick, 
bedded  on  a  layer  of  about  9  in.  of  concrete.  This  fireproof  fioor 
will  well  pay  its  extra  expense  in  the  small  upkeep  cost  for  re- 
pairs, and  at  the  same  time  it  is  not  at  all  hard  on  the  work- 
men's feet.    ;  .^  ■     i %..-,/.;;:,  ;  ,■■:    . 

The  roof  shotild  be  a  structural  steel  tyjie  witii  as  little  wood 
as  possible.  So  many  crude  oil  burners  which  are  used  in  every 
conceivable  place  make  this  precaution  highly  advisable.  .Another 
point  worth  more  than  ordinary  consideration  is  daylight.  The 
more  daylight  available,  the  lietter  the  work ;  artificial  light  is  a 
poor  substitute  underneath  a  car,  and  all  kn<nvn  methods  of 
securing  greatest  length  of  daylight  during  working  hours  should 
be  provided. 

It  is  necessary  to  make  provision  for  all  operations  to  be  per- 
formed in  connection  with  the  repairs  undertaken  and  to  provide 
machinery  space.  Briefly  summarizing,  there  is  drilling,  thread- 
ing of  bolts  and  rods,  blacksmithing.  repairing  brake  beams  and 
equipment,  straightening  structural  steel,  wood  machine  work, 
offices,  etc.,  all  of  which  require  space;  in  addition  they  must  be 
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easy  of  access  to  the  shop.  All  new  devices  such  as  safety  ap- 
pliances are  manufactured  in  the  manufacturing  departments  on 
a  larger  scale,  and  stored  ready  for  application.  The  best  place 
for  these  small  departments  is  obviously  at  the  sides  of  the 
main  shop  in  the  form  of  a  low  extension.  There  should  be  one 
extension  of  this  kind  on  each  side  of  the  shop  and  it  should 
extend  the  whole  len^tji  of  the  shop,  and  be  not  less  than 
18  ft.  wide  to  allow  of  a  central  industrial  track  with  space  for 
the  machinery  on  each  side.  The  roof  of  the  lean-to  should  be 
high  enough  to  provide  efficient  ventilation.  .\  general  fault  with 
most  extensions  is  that  they  have  been  added  some  time  after 
the  main  building  was  erected  with  the  result  that  the  daylight 
has  been  practically  excluded  from  entering  by  the  side  of  the 
shop.  Steel  car  work  demantls  good  floor  light,  and  so  the 
pilasters  and  walls  supporting  the  main  shop  should  be  as  narrow- 
as  possible. 

Layout  of  Sliof'. — It  is  necessary  to  make  a  complete  list  of 
all  machinery  that  is  required,  including  also  that  which  will  be 
required  at  a  later  date.  The  general  machinery  dei)artnient  and 
the  blacksmith  department  work  hand  in  iiand  and  sliould  be 
placed  on  one  si<le  of  tJu-  s'.iop.  The  brake  beam  department. 
where  steel  beams  are  straightened,  fornis  a  little  group  by  itself 


hannuer   is   also    required    fc  r   this   purpose.     This   will    prevent 
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', hich  they  are  removed  and  ;o  does  not  require  special  space. 

Industrial  track  service  of  a  i  efticient  nature  is  most  necessary. 
We  see  from  the  general  lay(  ut  that  in  the  arrangement  shown 
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and  should  be  placed  close  to  the  blacksmith  section.  A  very 
good  location  is  directly  in  the  end  of  the  side  extension.  Brake 
beams  are  somewhat  clumsy  to  handle  and  this  position  allows  of 
minimum  distance  to  travel,  because  they  can  be  stocked  outside 
the  shop  before  being  repaired  and  then  brought  in  and  removed 
when  repaired  without  having  to  travel  all  the  way  down  the 
shop. 

The  blacksmitii  work  requires  eight  tires  for  a  shop  of  this  size. 
Blast  must  be  provided  at  six  or  eight  ounces  pressure  for  the 
tires,  and  this  should  be  carried  underground  in  a  tile  pipe. 
The  fan  itself,  which  is  a  24  in.  diameter  wheel,  steel  pressure 
type,  can  be  placed  on  the  wall,  the  air  being  sent  directly  down- 
ward into  the  floor  pipes.  Smoke  hoods  must  also  be  provided 
for  the  fires,  and  the  pipes  on  the  hoods  extended  at  least  10  ft. 
through  the  roof.  In  cold  winter  climates  a  better  arrangement 
IS  to  connect  all  the  hoods  to  an  exhaust  fan  giving  about  two 
ounces  suction  draft.  This  pulls  the  smoke  frotu  the  tires  and 
does  not  allow  any  cold  drafts  to  enter  the  siiop.  The  fires  are 
backed  against  the  outer  wall  and  the  other  side  of  the  track  is 
used  to  deposit  material.  At  the  end  of  the  row  of  tires  should 
be  placed  an  oil  furnace  for  welding  brake  rods;  a  small  power 
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repairing  space.  Outside  tracks 
.....I..-.  V...H.V.I  ..mi  iin.  iiKiiii  ishop  system  of  tracks  wherever 
liossil>Ie.  Movable  turntable.-,  ar*  somewhat  expensive  items  when 
any  number  are  requireil.  and  a  far  cheaper  methrjd  is  to  use  a 
smooth  plate.  It  is  the  general  rule  to  tind  turntables  stuck  and 
most  often  no  ctTort  is  ever  male  to  loosen  them  up.  We  have 
found  the  smootJi  plates  far  mo  e  satisfactory  in  service  and  use 
iliem  in  all  cases,  except  where  \ery  heavy  loads  are  handled. 

.y/jo/'  Equipment. — W'e  will  pr<  ceed  to  detail  the  various  opera- 
tions by  first  making  a  list  of  m  ichinery,  as  complete  as  possible. 
The  niachinery  on  this  list  may  not  be  required  at  once,  but  may 
be  looked  on  as  the  ultimate  complete  equipment  required  when 
the  shop  is  running  full  capacity.  The  advantage  of  this  lies  in 
that  it  allows  a  cletinite  location  \o  be  settled  for  what  machinery 
is  obtained,  so  that  moving  of  Machines  is  obviated  when  work 
increases  so  much  that  the  addit  onal  equipment  is  required. 

Tools  and  EquipDieiit: 

Brake   beam    repairing  outfit —         I 

1    Oil   furnace,   inside   diineiision4  10   ft.   by   4   ft. 
I    I'lr.ike   beam   straightening  ma^iiine. 
1    -Straightening    face    plate. 
1    Water  plunge  bath. 
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1   Pneumatic   punch   or  single  spindle  drill. 

4  Riveting  tables  or  slabs. 
Gen  eral  blacksmith — 

8  forge   fires   complete   with   hoods,   etc.,   water   bo.xes.   coal   and   coke 

bins,  anvils,   leveling  slabs,  etc. 
1  Oil   furnace,   welding  type,  6   ft.   long,   2   ft.   deep. 

1  Power  hammer  (electric,  belt  or  air  driven),  250  lb.  capacity. 
General  machinery   department — 

2  Triple  head  bolt  threading  machines,  capacity  up  to  2  in.  diani. 

5  Single  spindle  drilling  machines,  capacity  up  to  2  J^  in.  holes. 
1    Multiple  spindle  drilling  machine. 

1   Lathe,   16  in.  by  10   ft. 

1   Pneumatic  punch,  capacity  ^   in.  hole,   J^   in.  plate. 

1   Dope   press. 

1   Oil   reclaiming  outfit. 

3  Double    floor    grinders. 
1   Portable   shear. 

Structural  steel  and  plate  outfit — 

1  Double  straightening  roll   for  straightening  bent  rolled  sections. 

2  Steel   car   straightening   frames. 
1   Small  hand  roll. 

1  Punch  and  shear. 

1   Furnace  8  ft.  long  by  3   ft.  wide. 
Wood  machines — 

1   Wood  boring  machine. 

1   Rip  saw. 

1   Band  saw. 
General  equipment — 

Vises,  hydraulic  jacks,  trestles,  chains,  benches,  rivet  fires,  pneu- 
matic hammer,  drills  and  rivet  busters,  torches,  sliop  trucks,  hoi^^t- 
ing  blocks,  etc. 

The  importance  of  ^ood  and  complete  equipment  is  very  well 
recognized.     Without  losing  any  meaning  in   reference  to   first 


water  should  be  supplied  at  stationary  fountains  so  that  the  use 
of  cups  is  obviated.  Fire  hydrants  should  be  placed  conspicuously 
with  hose  reels  ready  for  any  emergency. 

Oxyger.  and  acetylene  gas  connections  taken  from  main  shop 
lines  for  o.xy-acctylcne  welding  and  cutting  should  be  made  in 
this  shop  and  pipe  lines  along  the  two  center  columns  of  the 
shop  with  drops  for  each  gas  made  at  alternate  columns,  these 
columns  being  those  other  than  columns  with  air,  oil  and  water 
connections.  To  ensure  fool-proofness  the  oxygen  and  acetylene 
lines  shoiild  end  in  every  case  with  special  keyless  valves. 

Considering  now  the  different  operations  in  the  order  named 
and  the  layout  that  will  give  the  best  results,  the  brake  beam 
repainng  outfit  will  do  all  repairs  to  steel  beams.  It  will 
straighten  bent  beams,  apply  new  beams,  replace  broken  shoes, 
and  attach  all  links  and  other  gear  required  to  the  beam  itself. 
Defective  beams  are  removed  from  the  cars  in  the  sliop  and  placed 
on  a  pile  outside  at  a  convenient  point.  New  beams  or  repaired 
beams  are  delivered  to  another  pile  outside  the  shop.  The  layout 
shown  in  the  plan  has  been  developed  in  our  shop  and  works 
very  satisfactorily.  The  old  beams  are  brought  into  the  shop 
in  batches  and  delivered  in  a  pile  by  the  side  of  the  straightening 
furnace.  Here  thej-  are  stripped  of  broken  shoes,  or  the  detach- 
able links  are  removed  and  the  whole  is  placed  in  the  furnace 
which  will  accommodate  four  or  five  beams  at  one  time.  As 
one  beam  is  removed  it  is  replaced  by  another,  making  the  heat- 
ing operation  practically  continuous.  The  beam  after  being  re- 
moved froni  the  furnace  is  tlicn  placed  in  the  straightener,  which 
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clas.s  equ'.puieni.  it  may  fee  considered  that  for  the  class  of  the 
work  in  'land  sonic  machines  (such  as  drills  for  general  use  in 
the  main  shop)  do  not  require  to  be  recent  models  and  equipment 
replaced  in  some  otiier  shop  can  be  advantageously  employed. 

It  is  seen  at  once  that  power  lines  are  required  in  the  shop, 
electric  power  for  the  machines  and  for  light.  Individual  drive 
is  necessary  on  account  of  the  scattered  nature  of  the  arrange- 
ment; this  is  generally  most  economical,  but  each  case  must  be 
treated  individually. 

Compressed  air  is  required  all  over  the  sliop.  Every  alternate 
column  in  the  shop  and  each  corresponding  wall  pilaster  should 
have  a  drop  line  with  a  combination  connection  to  carry  three 
hose  lines.  While  the  drops  need  only  be  )4  in.  pipe,  particuhr 
care  must  be  taken  that  the  mains  are  large  enough  so  that  the 
supply  is  not  throttled  on  the  end  of  the  shop  farthest  from  the 
main  lead  pipe. 

Euel  oil  is  required  for  furnaces  and  portable  rivet  fires.  This 
must  be  piped  to  the  machines  direct  from  a  supply  tank  by  grav- 
ity flow  or  by  a  pump.  Pipe  lines  should  be  run  through  the  shop 
by  way  of  the  steel  columns  only,  with  drops  at  alternate  posts ; 
the  post  with  oil  connections  should  be  the  same  as  those  con- 
nected with  compressed  air,  because  all  portable  fires  require  air 
and  oil  both. 

Water  requires  to  be  piped  to  blacksmiths  and  others  using  it 
regularly.  These  connections  should  be  placed  on  the  shop  walls, 
two  connections  to  each  wall,  for  general  requirements.    Drinking 


is  a  machine  of  local  design  and  consists  o?  two  sets  of  12  in.  x  16 
in.  cylinders  mounted,  one  pair  on  a  horizontal  plane  and  the 
other  pair  on  a  vertical  plane.  The  cylinders  are  connected  in  pairs 
so  that  one  valve  operates  the  two  horizontal  cylinders  and  one 
valve  the  vertical  ones.  The  outer  ends  of  the  pistons  are  con- 
nected by  a  suitaijly  shaped  heavy  cast  iron  die  which  presses  the 
hot  bent  or  twisted  beam  back  to  its  normal  shape.  The  top  die 
is  shaped  with  a  high  reinforced  arch  in  the  center,  so  that  the 
coupling  which  is  sometimes  riveted  to  the  bar  is  not  interfered 
with  as  the  top  die  descends.  The  ends  of  these  dies  are  just 
short  of  the  shoes  on  the  beam  ends  so  that  the  shoes  remain 
undamaged  during  the  operation.  The  machine  is  air  operated 
and  mounted  on  a  stout  structural  steel  frame.  A  little  manipula- 
tion of  these  cylinders  soon  enables  an  experienced  operator  to 
remove  almost  any  sort  of  a  kink.  Occasionally  a  beam  is  bent 
so  that  it  cannot  be  inserted  in  the  machine  at  all;  it  is  then 
first  placed  on  the  leveling  plate  and  roughly  straightened  with  a 
few  hammer  blows.  After  leaving  the  straightener  the  beam  is 
placed  on  the  leveling  plate,  and  if  the  least  set  is  required  to 
bring  the  shoes  in  line,  this  is  done  with  a  hammer ;  the  beam 
is  then  placed  in  a  cooling  bath  of  water  and  quenched.  This 
cooling  gives  a  mild  temper  to  the  beam  and  the  tests  we  have 
made  show  that  a  slight  increase  in  rigidity  over  a  new  beam 
results.  Fulcrum  brackets,  etc.,  are  now  riveted  in  place.  After 
dipping  in  a  paint  bath  the  beam  is  ready  for  removal  from  the 
shop.    No  mention  has  been  made  of  the  punch  used  in  this  con- 
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nection,  but  quite  frequently  beams  have  to  be  handled  that  have 
no  safety  clips  or  for  some  other  reason  holes  are  required  in 
the  web  of  tlie  beam.  This  punch  performs  all  these  operations, 
and  will  also  do  the  riveting  when  the  dies  are  changed.  A 
drilling  machine  is  sometimes  used  for  this  work,  but  we  find  a 
considerable  saving  by  using  the  pimch.  It  will  be  noticed  that 
the  beams  follow  a  regular  cycle  and  end  at  a  point  where  the 
laborers,  who  have  just  dumped  a  load  of  eld  beams,  can  pick 
up  a  load  of  new  beams  and  remove  them  from  the  shop. 

It  is  advisable  to  place  the  blacksmith  forges  as  close  to  the 
brake  beam  repairing  outfit  as  possible  in  order  that  the  blast 
pressure  may  not  be  lowered  by  long  travel  through  the  pipes. 
Blacksmitli  forges  have  been  placed  at  a  distance  of  12  ft. 
apart  along  the  outer  wall,  the  backs  of  the  forges  being  placed 
so  that  the  light  from  the  windows  is  not  interfered  with  any 
more  than  can  be  avoided.  The  space  opposite  the  fires  is  left 
for  material  storage,  and  part  of  this  blank  space  could  be  used 
when  space  is  required  for  any  special  purpose  which  may  de- 
velop. At  the  end  of  the  row  of  forges  is  placed  an  oil  furnace 
for  welding  truss  rods,  brake  rods,  etc.,  and  t)pposite  the  furnace 
is  placed  a  power  hammer.  This  method  of  placing  tlie  hammer 
directly  in  front  ot  the  furnace  is  better  than  the  older  method 
of  placing  the  hammer  at  the  side  for  the  reason  that  both  men 
stand  in  front  of  the  furnace  and  each  takes  one  end  to  be  welded 
from  the  furnace  and  both  make  a  single  half-turn,  after  wliich 
they  are  both  in  position  for  welding  at  the  hammer.  By  reason 
of  the  success  of  this  method  we  have  changed  the  position  of 
all  similarly  operated  machines  around  the  different  shops.  -As  it 
is  very  possible  that  this  work  may  grow  in  sucli  proportion  as  to 
demand  a  double  unit,  space  has  been  left  to  acconunodate  it. 
In  order  that  this  outfit  may  not  be  hampered  by  movement  of 
shop  trucks,  the  industrial  track  has  been  shifted  along  this  sec- 
tion of  the  shop  close  to  the  main  shop  wall. 

Next  to  the  welding  furnace  is  placed  the  threading  ma- 
chines, which  have  a  capacity  for  all  sizes  up  to  2j/2  in.  diam- 
eter. These  machines  will  take  care  of  all  work  handled  in 
the  shop  and  also  all  rods  handled  by  the  blacksmiths.  The 
first  machine  will  handle  all  the  shorter  bolts  while  the  sec- 
ond will  thread  all  long  rods,  space  being  left  to  accommodate 
long  rods,  like  truss  rods. 

Drilling  machines  are  i)laced  next ;  these  are  single  spindle 
machines  with  tables  30  in.  in  diameter.  These  machines 
need  plenty  of  light  and  are  placed  in  front  of  the  windows. 
A  multiple  spindle  drill  is  very  handy,  but  not  an  absolute 
necessity  at  the  beginning. 

For  general  use,  the  pneumatic  punch  or  riveter  is  very 
useful.  The  double  floor  grinders  for  tool  and  general  grind- 
ing, and  a  lathe  practically  completes  the  equipment  of  the 
machine  department  on  this  side.  In  the  corner  are  benches 
for  use  of  pipefitters,  millwrights  and  other  departments  not 
requiring  special  machinery.  The  dope  press  is,  as  its  name 
implies,  simply  an  air  operated  cylinder,  the  outside  piston 
of  which  presses  down  into  a  chamber  filled  with  old  and 
useless  dope.  While  the  dope  cannot  be  used  again  the  oil, 
after  straining,  is  quite  good.  The  oil  is  squeezed  through 
small  holes  in  the  bottom  plate  and  runs  to  a  pan. 

Another  special  unit  is  the  oil  reclaiming  plant,  which  is 
al.so  of  local  design.  This  outfit  consists  of  two  tanks  in  which 
are  steam  heating  coils.  Dope  is  placed  in  one  tank  just  as 
it  is  removed  from  the  cars,  and  subjected  to  heat,  which, 
with  the  aid  of  a  pump,  draws  off  most  of  the  oil.  The  com- 
paratively dry  dope  can  then  be  cleaned  more  readily.  After 
cleaning  it  is  oiled  and  placed  in  the  second  tank  ready  for 
use  again.  This  outfit  has  been  the  means  of  greatly  reduc- 
ing the  oil  expense. 

Passing  to  the  main  shop,  the  machinery  is  seen  to  be  some- 
what scarce,  as  it  should  be,  all  available  space  being  required 
for  car  repairs.  The  only  available  space  is  between  the  shop 
columns.  At  two  points  in  the  shop  is  a  single  drill  and  a 
double   floor  grinder — the  drill  is  to  take  care  of  all  odd  jobs 


which  occur  regularly  in  toe  day's  run,  so  that  delay  is 
avoided  in  traveling  to  the  machine  department,  and  the 
grinding  wheels  are  graded  Ifor  rough  grinding  of  all  kinds. 
These  two  machines  can  be  driven  by  a  single  motor  on  the 
shop  column  with  a  single  cpuntershaft.  Another  small  ma- 
chine is  a  short  rivet  shear!  It  happens  often  that  special 
lengths  of  rivets  are  require!  and  these  have  to  be  cut  from 
larger  rivets.  This  seemingly  small  item  caused  much  lost 
time  and  a  small  shear  was  designed  especially  for  this 
purpose.  I 

\'ises  attached  to  every  third  column  are  a  good  substitute 
for  the  usual  clumsy  bench  alnd  are  out  of  the  way  when  so 
attached.  | 


As  a  means  of  making  the 
an    electric    tractor,    placed    at 


shop  as  independent  as  possible 
one  end  of  shop,  enables  cars 
to  be  pulled  in  and  out  of  tl  e  shop.  By  a  system  of  snatch 
blocks  any  track  can  be  dr  iwn  and  filled  again  with  very- 
little  trouble. 

The  steel  car  straightening  frame  erected  in  the  Winnipeg 
shftp  is  similar  in  pattern  t)  the  type  erected  at  different 
points  on  the  Canadian  Pacifi:  and  consists  of  a  heavy  struc- 
tural steel  housing  into  whi(  h  steel  cars,  having  received  a 
side  swipe  or  other  wreck  dat  lage  to  the  body  or  undertram- 
ing.  can  be  placed  and  jack  d  back  into  correct  alincment. 
Each  column  of  this  housing  i ;  made  up  of  two  12  in.  channels 
reinforced  by  two  6  in.  l-be.ims,  and  long  screw  jacks  slide 
between  the  ciiannels  to  the  foint  of  application  of  pressure; 
between  these  columns  horizontal  beams  are  adjusted  so  that 
pressure  may  be  applied  from  any  point  on  both  sides  of  tlie 
car  in  a  horizontal  plane.  Portable  oil  burners  are  u.sed  to 
heat  any  part  of  the  car  in  [articular  and  then  the  pressure 
from  the  jack  straightens  the  fiamo  to  its  original  form.  Large 
rings  are  set  in  the  concrete  baie  and  thus  by  aid  of  chains  and 
jacks,  upward  or  downward  pressure  is  applied.  For  a  shop  of 
the  size  shown  in  the  general  ilan,  this  straightener  should  ac- 
commodate at  least  two  cars  at  one  time. 

On  the  other  side  of  the  sho  »  a  now  department  in  car  shops 
is  observed.  This  departmen  ;  resembles  a  miniature  boiler 
shop  and  it  has  all  the  appliaVices  required  to  handle  struc- 


tural steel.  The  large  machine 
ing  roll.  The  necessity  of  tl 
apparent  of  late,  and  we  are 


found  to  be  more  economical 
a  car  and  to  replace  them  fron 


is  a  structural  steel  straighten- 
is   machine    has   become   more 
t  present  engaged  in  complet- 
ing  its   design.     As,   in    the   cake   of   brake   beams,   it   will    be 


o  remove  bent  members  from 
i  a  stock  of  straightened  mem- 


bers.    These  bent  members  can  then  be  placed  in  a  pile  and 
brought   into   the    shop   and    slraightened   and   returned.      If 


climatic   conditions   will    allow, 
outside.     The  machine   has   two 
commodate  all  sizes  of  Z  bars 


his  machine  should  be  placed 
sets  of  rolls ;  one  set  will  ac- 
and  angles  while  the  other  is 


designed  entirely  for  channels  o "  different  sizes.    The  machine 
will  be  high  powered  with  instintaneous  reverse  mechanism. 


Extending  both  front  and  bac! 


of  the  machine  will  be  long 


tables  with  rollers  inset  so  thai  as  the  straightening  proceeds 
the  bars  will  run  on  the  guides!  Trap  doors  will  be  required 
in  the  end  of  the  shop  so  thati  the  straightened  long  beams 
can  be  run  right  out  of  the  shoi^  without  further  handling. 


Additional  equipment  in  this 


department  will  consist  of  a 


power  punch  and  shear  large  unough  to  cut  and  punch  all 
structural  shapes  and  also  the  steel  siding.  A  small  hand 
roll  for  steel  sheeting  and  a  snail  furnace  for  heating  roof 
members  and  other  shorter  menibcrs  is  required,  and  possibly 
also  a  clamp. 

At  the  other  end  there  is  tie  section  devoted  to  wood 
workers.  This  space,  while  large  enough  for  all  wood  work- 
ers required  for  car  siding  an(  flooring,  will  ultimately,  it 
may  be  expected,  be  superseded  by  the  workers  on  steel  car 
sides.  However,  as  most  of  th;  wood  is  received  prepared 
from  the  mill  the  machinery  layed  out,  viz.,  two  saws  and  one 
boring  machine,  will  take  care  if  all  required  machine  work 
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until  that  time.  Painters  and  air  brake  men  can  also  be  lo- 
cated in  tliis  section.  Depending  entirely  on  the  location  of  the 
steel  car  shop  the  steel  cars  might  be  removed  from  the  shop 
as  soon  as  the  steel  work  is  completed,  and  then  transferred 
to  the  freight  shop,  where  all  wood  could  be  applied.  This 
would  be  a  better  arrangement  in  a  case  where  the  steel  car 
shop  adjoins  or  almost  adjoins  the  wood  freight  shop.  In 
.such  cases  the  space  allotted  to  wood  workers  could  be  oc- 
cupied by  steel  plate  machine  workers. 

Operation  of  the  SJiop. — The  organization  of  a  steel  car  shop 
must  be  made  to  conform  to  the  local  conditions.  Local  con- 
ditions affecting  the  shop  organization  are  those  concern- 
ing the  class  of  labor  employed  and  the  degree  of  intelligence 
obtainable  in  the  men.  The  duties  of  all  men  must  be  clearly 
defined  and  duties  must  be  such  as  to  be  easily  understood. 
Steel  car  repairers  are,  in  some  shops,  mostly  foreigners.  It 
is  obvious  that  we  shall  meet  with  little  success  if  we  display 
written  instructions  regarding  repairs  to  these  men  if  they 
cannot  read  them,  and  yet  it  is  obvious  we  mu?t  instruct 
them  in  some  way.  As  illustrative  of  a  typical  organization, 
with  possibly  the  mo^t  variable  of  conditions  to  be  met  in 
workmen,  the  local  conditions  at  Winnipeg  might  be  cited. 
Our  car  repairers  are  mostly  foreigners  and  are  a  sort  of  grad- 
uated laborers.  These  men  are  of  average  intelligence  and 
require  very  little  instruction  once  tluy  get  acquainted  with 
the  work,  but  the  demand  for  unskilled  labor  has  been  such 
that  no  sooner  does  a  man  get  useful  at  his  work  and  learns 
to  speak  a  little  Elnglish,  than  he  quits  and  finds  something 
more  remunerative.  The  laborers  are  changing  all  the  time 
and  efforts  to  train  laborers  to  obtain  material  fail,  because  they 
do  not  stay  long  enough  to  learn.  The  high  rates  of  pay  for 
outside  unskilled  work  in  this  district  is  responsible  to  a  large 
extent  for  this  condition. 

The  whole  shop  is  directed  by  the  shop  foreman  and  he 
has  assistants  in  the  shop.  The  number  of  assistants  de- 
pends on  the  number  of  cars  per  month,  but  for  a  shop  with 
six  cars  to  a  track,  one  assistant  can  handle  two  tracks.  A 
report  of  the  repairs  always  reaches  the  shop  in  advance  of 
the  car  and  this  should  give  sufficient  information  to  enable 
the  foreman  to  line  up  all  special  material.  .\s  soon  as  the  cars 
are  placed  in  the  shop,  the  assistant  foreman  carefully  insi>ects 
each  car  and  marks  on  the  board  provided  for  each  car  what 
material  is  required  to  be  brought  in  the  shop.  Certain  men 
in  gangs  of  one  car  repairer  and  one  laborer  are  assigned  to 
the  cars  for  the  repair  work  and  instructions  are  given  bj'  the 
assistant  foreman.  Small  tools  and  appliances  are  procured 
by  the  car  repairer  from  the  storeroom,  while  bolts  and  other 
small  material  are  obtained  from  the  stores  by  the  laborer  on 
the  foreman's  written  order.  Larger  material,  that  is  stocked 
outside  the  shop,  is  brought  to  the  car  on  the  foreman's 
order  by  the  shop  material  gang.  This  gang  is  composed  of 
laborers  headed  by  a  charge  hand  who  speaks  English  as  well 
as  other  languages.  This  man  reports  to  the  shop  foreman, 
but  takes  instructions  from  all  the  assistant  foremen  and  de- 
livers material  as  required.  This  man  is  also  responsible  for 
the  cleanliness  of  the  shop.  Thus  it  is  seen  that  a  car  repairer 
has  no  business  whatsoever  outside  the  shop,  unless  under  orders 
from  his  foreman. 

Painters  come  directly  under  the  shop  foreman  and  are 
directed  as  required  around  the  shop.  The  "Paint  Gun,"  as 
it  is  termed,  is  a  source  of  economy  if  used  discreetly.  On 
steel  car  work  it  is  found  to  be  a  saving  on  intricate  parts 
such  as  trucks,  corners  of  steel  structural  work,  etc.,  but  for 
flat  surfaces  the  brush  painter  is  better. 

All  other  help  in  the  shoj)  is  also  controlled  by  the  shop 
foreman.  An  assistant  foreman  desiring  preference  on  cer- 
tain work  must  consult  the  general  shop  foreman.  The  or- 
ganization must  always  be  that  each  man  is  responsible  to 
one  immediate  superior. 

The  space  around  the  shop  outside  should  be  divided  up  to 


accommodate  a  stock  of  all  standard  parts  and  the  assistant 
foreman  and  gang  charge  hand  should  immediately  notily 
the  shop  foreman  when  the  minimum  stock  is  being  reached 
in  any  particular.  The  shop  foreman  will  then  order  a  new 
stock,  so  that  delay  shall  not  occur  from  this  source.  Ma- 
terial delays  are  the  general  source  of  trouble,  so  that  special 
care  must  always  be  taken,  particularly  in  the  case  of  foreign 
material,  tlaat  orders  arc  placed  as  far  in  ad\ance  as  iK)Ssible. 


REFRIGERATOR  CAR  DESIGN 


There  are  differences  of  opinion  regarding  the  most  desirable 
weights  of  cars,  kinds  of  insulation,  ty^ies  of  icing  arrangements. 
etc.,  but  all  experts  are  agreed  that  refrigerator  cars  must  be 
very  carefully  designed,  very  well  built  and  very  carefully  main- 
tained. A  refrigerator  car  is  a  cold  storage  plant  on  wheels, 
but  its  service  is  such  that  what  might  be  entirely  practical  for 
an  ordinary  cold  storage  plant  may  not  be  practical  in  a  refrig- 
erator car.  Likewise  the  general  type  of  box  car  construction 
cannot  be  followed  in  all  its  deUils  in  the  construction  of  the 
refrigerator  car.  A  refrigerator  car  is  heavier  than  a  box  car 
of  the  same  general  proportions  and  capacity  because  of  the 
added  weight  of  the  insulation;  and  this  should  be  considered 
in  designing  the  trucks  to  he  used  under  refrigerator  cars-  A 
refrigerator  car  built  to  the  general  design  of  a  box  car  of  a 
given  capacity  may  never  be  loaded  to  the  limit  of  this  capacity 
with  perishable  freight,  the  extra  weight  of  the  insulation  and 
ice  being  considered.  But  trouble  comes  when  such  a  car  is 
used  in  other  than  refrigerator  service;  for  then  it  is  very  apt 
to  be  overloaded.  For  this  reason  some  roads  have  rated  their 
refrigerator  cars  below  the  rated  capacity  of  the  trucks. 

The  e.xtra  weight  of  the  refrigerator  cars  is  wholly  carried  in 
the  superstructure,  which,  together  with  the  high  or  suspended 
loads  usually  carried,  will  raise  the  center  of  gravity  of  the  car 
an  appreciable  amomit.  This  has  at  one  time  or  another  caused 
a  large  number  of  derailments,  but  has  been  overcome  almost 
entirely  by  decreasing  the  distance  between  the  side  bearings, 
having  them  come  well  inside  of  the  rails.  The  standard  prac- 
tice in  this  regard  seems  to  be  48  in.,  or  2  ft.  each  side  of  the 
center  of  the  truck,  with  a  clearance  of  H  in.  to  J's  in.  Some 
car  designers  are  strongly  in  favor  of  roller  side  bearings  or 
some  anti-friction  arrangement  that  will  assist  the  trucks  in 
traversing  curves,  as  the  refrigerator  car  bodies  are  of  such  rigid 
construction  that  they  will  not  ease  off  from  the  side  of  the 
truck  as  it  strikes  the  elevated  outer  rail  of  a  curve. 

A  difficulty  that  has  been  experienced  by  many  roads  is  that 
of  keeping  refrigerator  cars  clean  and  free  from  permeating 
odors.  One  car  company  has  had  very  good  success  in  this 
regard  by  applying  two  coats  of  hot  linseed  oil  to  the  inside 
sheathing  of  the  car  and  covering  this  with  a  good  grade  of 
\  arnish.  The  oil  will  be  absorbed  as  soon  as  applied,  closing  the 
pores  of  the  wood,  and  thereby  preventing  any  material  amount 
of  absorption  of  any  odors.  In  addition  to  this  the  cars  arc 
kept  clean  with  ordinary  soap  and  water. 

One  of  the  secrets  of  success  in  refrigerator  car  construction 
is  the  building  of  a  car  that  will  withstand  all  the  shocks  and 
torsional  strains  that  may  be  given  to  a  car  in  service,  without 
opening  cracks  in  the  superstructure  that  will  in  any  way  in- 
terfere with  the  insulating  properties  of  the  car.  To  attain  this 
requires  the  best  possible  workmanship,  together  with  a  high 
grade  of  material.  .\t  the  same  time  if  the  cars  are  not  properly 
maintained  their  efiiciency  will  be  greatly  reduced  and  the  bene- 
ficial effects  of  up-to-date  and  scientific  construction  destroyed. 
Refrigerator  cars  are  built  with  the  definite  purpose  of  protecting 
in  transportation  perishable  products,  the  damage  claims  on  ac- 
count of  which,  if  they  are  not  properly  protected,  may  cost  the 
carrier  more  than  is  received  in  revenue.  Therefore,  cheapness 
of  construction  in  such  cars  may  be.  and  usually  is.  a  most  ex- 
travagant economy. — Railzvay  Age  Gazette. 


Brake  Performance  on  Passenger  Trains 


Discussion  of  Tests  Which  Were  Made  on  the  Penn- 
sylvania Railroad  and  Discussed  by  the  A.  S.  M.  E.* 


BY  S.  W.  DUDLEY 
Assistant  Chief  Engineer,  Westinghouse  Air  Brake  Compao) 


Realizing  the  ^IgnirKance  of  the  knowledge  and  experience  ac- 
cumulated in  recent  years,  the  Pennsylvania  Railroad,  in  con- 
junction with  the  W'estinghouse  Air  Brake  Company,  instituted, 
in  the  spring  ut  1913.  the  most  scientific  and  compreiiensive  in- 
vestigation ot  the  different  factors  affecting  the  operation  of 
brakes  on  steam  railroad  passenger  trains  that  has  been  under- 
taken since  the  Galton-Westinghouse  trials  of  1878  and  1879.  In 
addition  to  an  examination  of  the  characteristics  of  brake  shoe 
friction  throughout  a  wide  range  of  lai)<>ratory  and  operating 
conditions,  the  test  included  also  a  study  of  the  effect  of  various 


lan 


d,  and  preventing  it,  when  not  re- 


when  required  on  the  one  hs 
quired  on  the  other. 

In  considering  the  improv  ements  desirable  in  the  above  par- 
ticulars  four    factors   requin    special   attention : 

A     The   characteristics   of  the   mechanism   available   for   con- 
trolling the  pressure  of  the  c(  mpressed  air  in  the  brake  cylinders. 

B    The  efficiency  of  the  rriechanical  transmission  of  the  force 
of  compressed  air  developed    n  the  brake  cylinders,  through  the 
and  levers  of  the  brake  rigging  to  the  brake  shoes, 
iho  efficiency  of  the  br  ike  shoe  in  transforming  the  pres- 
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types  of  air  brake  mechanisms  and  foundation  brake  rigging  and 
different  degrees  of  emergency  braking  force. 

The  tests  indicated  the  degree  to  which  existing  apparatus  was 
suited  to  existing  conditions,  the  direction  in  which  improve- 
ment was  necessary  and  could  be  made,  and  the  amount  of  im- 
provement actually  accomplished. 

The  limitations  of  the  old  brake  apparatus  are  most  marked  in 
the  following  particulars:  In  the  length  of  emergency  stops; 
the  uniformity  of  brake  applications  on  different  vehicles  com- 
prising the  train;  the  safety  and  protective  features  demanded  by 
service  conditions  of  great  severity  and  complexity;  the  flexibil- 
ity and  certainty  in  applying  and  releasing  the  brake  during  serv- 
ice application;  and  the  increased  difficulty  of  keeping  the  service 
and   emergency   functions   separate,   i.   e.,   insuring  quick   action 

'Sections  of  the  complete  paper  have  been  eliminated  in  this  article. 


sure  imposed  on  it  into  retardir  g  force  at  the  rim  of  the  wheel. 

D  The  available  adhesion  between  the  car  wheels  and  the 
rails. 

There  are  four  factors  which  have  a  controlling  influence  on 
the  length  of  stop:  (1)  the  maximum  brake  cylinder  force; 
(2)  the  time  in  which  this  is  obtained;  (3)  the  efficiency  of  the 
foundation  brake  rigging  in  mfltiplying  and  transmitting  this 
force  to  the  brake  shoe;  (4)  tb^  mean  coefficient  of  brake  shoe 
friction.  j 

All  but  the  last  factor  can  be  Controlled  or  properly  provided 
for  in  advance  by  correct  design!  and  installation.  Oh  the  other 
hand  the  experience  of  recent  ye^rs  has  repeatedly  demonstrated 
that  no  one  of  these  four  factdrs  can  be  neglected  without  a 
corresponding  loss  in  effective  retarding  force.  It  is  therefore 
of  the  greatest  importance  to  d  stinguish  and  give  due  consid- 
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eration  to  the  controllable  factors  mentioned  in  order  to  com- 
pensate as  tar  as  possible  for  the  unavoidable  variations  in  brake 
shoe  friction.  That  these  variations  have  more  than  a  mcrel.v 
nominal  effect  follows  from  the  fact  that  the  brake  shoe,  con- 
sidered as  an  element  of  the  mechanical  system  transforming 
the  force  <>i  compressed  air  into  retarding  force  at  the  rim  of 
the  wheels,  is  low  in  efficiency,  averaging  for  stops  from  60 
m.  p.  h.,  in  the  ncis^hborhood  of  10  per  cent.  Consequently  a 
slight  variation  in  brake  shoe  performance  can  cause  a  consider- 
able percentage  of  change  in  mean  coefficient  of  brake  shoe  fric- 
tion and  a  corresponding  change  in  length  of  the  stop,  the  latter 
being  subject  to  a  range  of  variation  of  as  much  as  20  per  cent, 
or  more  Juc  to  brake  shoe  condition  alone. 

The  object  of  the  Pennsylvania  Railroad  tests  of  1913  was  to 
make  as  thorough  a  study  as  might  be  found  practicable  of  the 
variables  mentioned  above  and  their  effects,  with  particular  ref- 
erence to : 

./  A  determination  of  the  maximum  percentage  of  emergency 
braking  power  which   can  be  adopted,  considering: 

a     The  type  of  brake  shoe  to  be  used. 

b    The  type  of  brake  rigging  to  be  adopted. 

c     The  type  of  air  brake  mechanism  and  control  to  be  adopted. 

d  The  degree  to  which  occasional  wheel  sliding  is  to  be  per- 
mitted under  unfavorable  circumstances. 

e  The  variation  in  the  condition  of  tlie  rail  surface  for  which 
it  is  considered  necessary  to  provide. 

B    A    comparison   of   the    relative   performance   of   the   clasp 


sible  the  characteristics  of  this  type  of  brake  shoe  under  the  in- 
fluence of  various  combinations  of  speed,  pressure,  time,  weather 
and  the  conditions  of  the  brake  shoe. 

E  The  coefficient  of  friction  between  the  wheel  and  the  rail 
imder  varying  weather  conditions. 

In  addition  to  the  investigations  outlined  in  general  above,  it 
developed  during  the  tests  that  additional  data  were  desired  re- 
garding the  performance  of  brake  shoes  under  certain  specilic 
conditions.  In  consequence  a  series  of  experiments  was  carried 
out  at  the  laboratory-  of  the  American  Brake  Shoe  and  Foundry 
Company,  at  Mahwah.  X.  J. 

FEATURES    OK    EQLirMEXT    AND    APPAR.XTLS    TESTED 

The  tests  of  the  standard  (type  PM)  air  brake  equiimicnt 
were  planned  to  determine  the  characteristic  performance  of 
this  type  of  equipment  through.jut  the  range  of  service  and 
iniergency  operating  conditions  typical  of  the  ordinary  service  in 
which  this  equipment  is  in  general  use  in  order  to  bring  out  its 
limitations  and  serve  as  a  standard  of  reference  to  measure  the 
betterment  made  possible  by  the  improved  features  of  the  new- 
air  brake  apparatus,  the  more  efficient  design  of  foundation 
brake  rigging  and  more  satisfactory  brake  shoe  performance. 

The  special  features  of  the  itnproved  air  brake  equipment  ( type 
I'C )  which  received  more  or  less  attention  during  the  tests  may 
be  summarized  as  follows : 

A  The  electro-pneumatic  brake  equipment  is  adapted  to  meet 
any  requirement,  from  that  exemplified  in  the  PM  brake  equip- 
ment to  the  m  re  exacting  requirements  of  present  conditions. 


Outline  Diagram  of  Lever  Arrangement  on  No.  3  Clasp  Brake   Rigging 


brake  rigging  (two  shoes  per  wheel)  and  the  standard  brake 
rigging   (one  shoe  per  wheel)    with  regard  to: 

a     Maintenance  of  predetermined  and  desired  piston  travel. 

b     Efficiency  of  transmission  of  forces. 

c    Effect  upon  wheel  journals,  bearings  and  truck. 

d  Mean  coefficient  of  brake  shoe  friction  for  the  standard 
plain  cast  iron  shoe.  ""  • :' 

C  A  comparison  of  the  performance  of  the  improved  air 
brake  mechanism  (.type  UC)  with  that  of  the  commonly  used 
"high  speed"   (type  PM)  brake  equipment  with  regard  to: 

a  Efficiency  and  effectiveness,  as  shown  by  the  length  of 
service  and  emergencj-  stops. 

b     Safety  and  protective  features.  :.  i  . 

c  Flexibility  and  certainty  of  response  to  any  manipulation 
of  the  engineer's  brake  valve. 

d  Uniformity  of  action  of  individual  equipments  associated  in 
the  same  train  and  of  any  individual  equipment  at  different  times. 

c  Smoothness  of  riding  during  stopping,  slack  action  between 
cars,  and  the  resulting  shocks. 

f     Capacity  for  future  requirements. 

D  The  behavior  of  the  brake  shoes  as  the  tests  progressed 
and  any  variation  in  the  results  of  similar  tests  which  could  not 
be  accounted  for  by  known  changes  independent  of  the  brake 
shoe.  One  type  of  brake  shoe  was  to  be  used  throughout  the 
range  of  the  tests.  Relating  to  objects  A.  B  and  C,  advantage 
was  taken  of  this  opportunity  to  establish  as  definitely  as  pos- 


w  ith  a  degree  of  efficiency  as  high  as  the  existing  physical  condi- 
tions will  permit. 

B  Considering  cylinder  pressure  alone  the  equipment  may  be 
installed  so  as  to  produce  any  desired  pressure,  either  in  service 
or  in  emergency.,  ./. 

C  The  gain  by  use  of  the  electric  control,  in  addition  to  the 
pneumatic,  is  the  elimination  of  the  time  required  for  the  pneu- 
matic transmission  of  the  action  of  the  brake  from  car  to  car  and. 
in  addition  the  elimination  of  shocks  and  uncomfortable  surging 
which  results  from  the  non-simultaneous  application  of  the 
brakes  on  all  cars. 

It  is  apparent  that  the  gain  from  the  electro-pneumatic  con- 
trol is  not  so  much  in  the  shortening  of  the  stop,  particularly 
in  emergency,  as  it  is  in  the  increased  flexibility  and  certainty 
of  control  of  the  brake  and  the  assurance  that  modern  long 
heavy  trains  can  be  handled  smoothly  and  accurately. 

D  The  troubles  and  inconveniences  due  to  brakes  failing  to 
release,  as  well  as  the  undesired  application  of  brakes  due  to 
unavoidable  fluctuations  of  brake  pipe  pressure  when  running 
over  the  road,  are  eliminated.  '•  ' 

E    An  adequate  supply  of  air  is  available  at  all  times. 

F  The  emergency  braking  power  is  available  at  any  time, 
even  after  a  full  service  application  of  the  brake,  since  it  is 
impossible  for  the  engineman  to  use  up  the  reserve  emergent- 
pressure  without  making  an   emergency  application. 

G    The   equipment    is    adaptable   to    all    weights    of   cars    and 
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to  any  desired  percentage  of  braking  power.  Two  brake  equip- 
ments for  heavy  cars  are  not  necessary  nor  are  two  service 
brake  cylinders  required,  except  for  cars  weighing  mure  than 
the  limit  of  the  service  capacity  of  one  brake  cylinder.  Pro- 
vision is  made  for  using  one  brake  cylinder  up  to  the  maximum 
percentage  of  emergency  braking  power  which  it  can  provide, 
and  for  using  two  cylinders  when  a  higher  emergency  braking 
])ower  is  desired.  \\  hen  using  one  brake  cylinder,  the  maxi- 
mum service  pressure  is  controlled  by  means  of  a  safety  valve. 
When  two  cylinders  are  used,  equalizing  pressure  from  110  lb. 
brake  pipe  pressure  is  utilized  fur  the  service  brake  ( instead 
of  blowing  the  air  away  at  a  reducing  valve)  and  another 
brake  cylinder  is  used  for  the  additional  power  required  in 
emergency  applications.  The  use  of  one  or  two  cylinders  is 
optional,  depending  upon  the  amount  of  braking  power  to  be 
employed. 

Duplicate  tests  were  made  with  the  clasp  brake  rigging,  two 
shoes  per  wheel,  for  every  test  made  with  the  standard  brake 
rigging,  one  shoe  per  wheel,  in  order  to  bring  out  the  advan- 
tages of  the  clasp  brake  in  the  following  desirable  features:  (A) 
constant  piston  travel  for  all  cylinder  pressures;  (B)  smooth- 
ness of  action  during  stopping;  iC)  greater  certainty  of  ob- 
taining and  maintaining  the  predetermined  braking  force  con- 
templated in  the  design  of  the  air  brake  equipment  and 
foundation  brake  rigging:  (D)  less  displacement  of  journals, 
bearings  and  trucks,  tending  toward  greater  mechanical  effi- 
ciency and  less  cost  of  maintenance;  (E)  a  coefficient  uf  fric- 
tion equal  to  or  greater  than  that  with  the  single  shoe  brake 
with  less  wear  of  brake  shoe  metal  and  lower  wheel  and  brake 
shoe  temperatures. 

The  original  plan  contemplated  two  12-car  trains  of  standard 
P-70  steel  passenger  cars.  These  cars  have  4-wheel  trucks 
with  one  16-in.  brake  cylinder  per  car.  One  train  was  equipped 
with  the  clasp  type  of  brake  rigging  (two  shoes  per  wheel) 
and  the  other  with  the  type  of  standard  brake  rigging  (one 
brake  shoe  per  wheel )    existing  on  these  cars   since  they   were 


Brake  Rigging  Referred  to  as  No.  3  Clasp  Brake 

built,  but  modified  by  increasing  the  strength  of  the  members 
to  be  suitable  for  180  per  cent  braking  power  which  neces- 
sitated lowering  the  brake  shoes  1%  in.  below  their  former 
position  and  by  anchoring  the  truck  dead  lever  to  the  car 
body,  instead  of  to  the  truck. 

In  order  to  obtain  the  best  data  possible,  instruments  were 
devised  for  taking  records  of  the  friction  of  the  rail,  wheel 
sliding,  retardation  of  the  train,  and  slack  action  between  cars 
as  well  as   for  a  number  of  minor  observations. 

The  test  train  was  1,040  ft.  long,  consisting  of  a  Pacific  type 
locomotive  and  tender  of  the  P.  R.  R.  K2s  class,  weighing,  in 
working  order,  about  200  tons,  and  12  passenger  cars  averaging 
about  61  tons  each. 


The  ET  air  brake  equipment  was  used  without  any  modifica- 
tion on  the  locomotive,  excent  that  in  some  tests  an  auxiliary 
device  was  used  which  incrtiised  the  braking  power  obtained 
during  the  early  portion  of  tile  stop. 

The  cars  were  equipped  with  the  present  standard  air  brake 
apparatus  (PM)  and  with  the  improved  type  of  air  brake 
equipment  (UC),  these  insta  lations  being  so  arranged  that  a 
complete  change  from  the  s  andard  equipment  (PM)  to  the 
new  equipment  (UC)  having  PM  features  only  or  the  complete 
pneumatic  features  of  the  new  equipment  or  to  the  new  equip- 
ment   with    complete   electrical  control    could   be   quickly    made. 

The    standard   plain    cast-ire  n   brake    shoe    was   used   in   most 


of  the  tests.  In  several  tests 
shoes  were  employed.  Special 
formity  in  quality  and  the  con 


Brake    Rigging    with   O  le    Shoe   to    Each    Wheel 


flanged,  slotted  and  halt  area 
care  was  taken  to  insure  uni- 
ition  of  all  shoes  at  the  l)e,iiin- 


ning  and  during  the  progress  c  f  the  tests. 

The  high-speed  reducing  vab  es  of  the  PM  equipment  were 
adjusted  to  open  at  62  lb.   bralte  cylinder  pressure. 

The  standing  piston  travel  was  adjusted  before  each  run  to 
6K'  in.  with  a  full  service  l)rak(    application. 

The  tests  were  made  on  the  suuthbound  track  of  the  Atlantic 
City  Division  of  the  W.  J.  &  S.  R.  R.  The  portion  of  the  track 
over  which  the  braking  was  lone  was  level,  and  part  uf  a 
tangent    about   25    miles    long    t  Tminating    at    Absecon    Station. 


A     slight     descending     (0.3     pei 


cent)    grade    approaching    the 


measured  test  track  was  in  fav  ^r  of  the  train  attaining  speed. 
The  point  at  which  the  brakes  Mere  applied  was  2,880  ft.  north 
of  mile  post  9. 

The  track  for  a  distance  of  i  ,(XX)  ft.  south  of  the  zero  point 
w;!s  wired  for  circuit  breakers,  which  were  placed  at  intervals 
of  25  ft.  up  to  1,200  ft.  from  trie  zero  point,  and  at  intervals 
of  50  ft.  from  there  on  to  the  15,000  ft.  point.  Preceding  the 
zero  point,  eight  circuit  breakers  were  located,  66  ft.  apart  froii 
which  the  initial  speed  of  tr<  in  (speed  at  the  trip)  was 
determined. 

A  cabin,  located  near  the  zero  circuit  breaker,  contained  the 
clock  and  chronograph  from  whi  :h  in  connection  with  the  track 
circuit  breakers,  the  speed  of  tl :e  train  before  and  during  tlie 
stop  was  obtained. 

After  each  test  measurements  kvere  taken  of  the  total  length 
of  the  stop,  and  also  the  runnini  r  pist(^n  travel  on  each  car. 

Of  the  devices  used  on  the  track,  the  only  one  which  requires 
special  mention  is  the  machine 
force  required  to  move  or  keep 
resting  upon  the  rail.  The  pressure  of  this  block  on  the  rail 
could  be  varied  by  means  of  weights  of  20,  40,  60,  80  and  lOQ 
11).  Readings  were  taken  with  ;ach  of  these  weights  and  the 
coefficient  of  rail  friction  record^  d  was  derived  from  the  aver- 
age of  the  five  readings. 


hat   was  used   to   measure   the 
moving  a  block   of  tire   steel 


he 


FE.\TURES    OF    THE   OJC    EQUIPMENT 

The  manner  in  which  the  functions  of  the  universal  control 
equipment  are  performed  is  descfibed  in  full  in  the  report  of 
the  tests.  The  valve  mechanism  which  is  the  distinguishing 
feature  of  this  equipment  is  of  thQ  "built-up"  type  which  makes 
it  possible  to  install  and  operate,  this  equipment  if  desired  in 
stages,  by  adding  to  the  simplest  arrangement  of  apparatus, 
including   only    those    features    rebuired   to   give   an    operation 
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equivalent  to  that  of  the  PM  brake,  up  to  the  complete  form 
of  the  device.  .,■;  -, 

The  UC  equipment,  in  its  complete  form  comprises  a  valve 
mechanism  called  the  universal  valve  with  its  permanent  pipe 
bracket  and  three  reservoirs,  the  auxiliary,  the  service  and 
emergency  reservoirs. 

The  universal  valve  consists  of  an  equalizing  portion,  which 
primarily  controls  the  charging  and  recharging  of  the  reser- 
voirs of  the  equipment,  the  service  application  of  the  brakes  and 
the  releasing  of  the  brakes. 

A  quick  action  portion  with  high  pressure  cap,  which  con- 
trols the  transmission  of  serial  quick  action  and  obtaining  of 
high  emergency  pressure  in  the  brake  cylinders  when  an  emer- 
gency application  of  the  brakes  is  made. 

An  electric  portion,  which  comprises  the  magnets,  switch,  etc., 
controlling  the  electric  service  application,  electric  release  and 
electric  emergency  applications  of  the  brakes. 

A  pipe  bracket,  to  which  all  pipe  connections  are  perma- 
nently made  and  to  which  the  various  portions  of  the  valve 
device  are  bolted.  This  l^racket  contains  two  small  chambers, 
the  quick  action  chamber  and  quick  action  closing  chamber. 

The  quick  action  closing  chamber  provides  means  whereby 
tlie  quick  action  outlet  from  the  brake  pipe  to  the  atmosphere 
is  open  when  an  emergency  application  is  made  and  is  closed 
when  a   predetermined  time  thereafter  has  elapsed. 

The  quick  action  chamber  in  connection  with  the  quick  action 
closing  chamber  controls  the  operation  of  the  quick  action  parts 
of  the  valve  in  accordance  with  the  rate  of  brake  pipe  reduction. 

In  addition  to  the  above  the  equipment  on  each  car  comprises; 

An  auxiliary  reservoir  which  is  the  same  size  for  all  sizes 
of  brake  cylinders,  the  pressure  in  which  controls  the  move- 
ment of  the  equalizing  piston  and  slide  valve  of  the  universal 
valve  and  supplies  air  to  the  brake  cylinder. 

A  service  reservoir  which  varies  in  size  with  the  size  of  the 
brake  cylinder.  This,  together  with  the  auxiliary  reservoir, 
supplies  air  for  operating  tlie  brake  cylinder  in  service  and 
emergency  brake  applications. 

An  emergency  reservoir  which  varies  in  size  according  to  the 
size  of  brake  cylinder  used  and  the  amount  of  emergency  brake 
cylinder  pressure  which  the  installation  is  designed  to  afford. 
This  reservoir  supplies  the  air  required  to  graduate  the  release 
of  the  brakes  and  to  <)btain  quick  recharging  of  the  service 
and  auxiliary  reservoirs  after  a  service  application  of  the  brakes. 
It  also  provides  the  additional  supply  of  air  required  to  obtain 
the  increased  brake  cylinder  pressure  desired  for  emergency 
applications. 

The  valve  mechanism  is  designed  to  require  a  drop  in  brake 
pil)e  pressure  of  approximately  4  lb.  before  it  is  possible  to 
obtain  an  application  of  the  brakes.  The  equalizing  piston 
moves  on  a  differential  much  lower  than  this,  however,  so  as 
to  close  the  feed  groove  and  thus  prevent  back  leakage  from 
the  auxiliary  reservoir.  Thus  a  service  application  of  the  brakes 
IS  positixely  insured  when  the  required  4  lb.  brake  pipe  reduc- 
tion is  reached.  From  this  point  the  rise  in  brake  cylinder 
pressure  corresponds  to  the  reduction  in  brake  pipe  pressure 
m  the  proper  relation  to  produce  a  full  service  brake  application 
(?0  per  cent,  braking  power)  for  a  brake  pipe  reduction  of 
24  lb. 

GENERAL    PlSCfSSIOX    oK     STOPS 

By  reason  of  the  many  combinations  of  conditions  under 
which  different  tests  were  run,  including  dift'erent  types  of  air 
brake  equipments,  methods  of  applying  the  brakes,  nominal  per 
cent  of  braking  power,  types  of  brake  rigging.  Ijrake  shoe  con- 
ditions, speeds  and  train  make-up,  a  great  variety  of  general 
comparisons  might  be  made  to  illustrate  the  effect  of  these 
various  conditions  singly  or  in  coml)ination  on  the  length  of 
stop  an<l  the  behavior  of  the  trains  during  stopping.  It  will  be 
possible  to  point  out  in  this  paper  only  the  more  significant  and 
nnportant  comparisons  which  emphasize  the  salient  features  of 
the  tests. 


The  shortest  60  m.  p.  h.  emergency  stop  was  made  with  a 
single  car  (locomotive  not  attached;  with  the  No.  3  clasp  brake 
electro-pneumatic  equipment.  IK)  per  cent  braking  power,  and 
flanged  brake  shoes.  The  car  was  stopped  under  these  condi- 
tions in  725  ft.  The  average  retarding  force  for  this  test  was 
m  lb.  per  ton.  This  is  equivalent  to  the  resistance  offered  by 
a  16.6  per  cent  grade  on  which  one  end  of  a  P-7Q  car  (80  ft. 
long)   would  be  13.3  ft.  higher  than  the  other  end. 

This  stop  of  725  ft.  from  60  m.  p.  h.  made  with  a  modern 
heavy  passenger  equipment  car  establishes  a  new  record  for  a 
railway  car  stop.  ^  -  ^.;  ■    .s;    -  ^  ^  ^;. 

Assuming  a  rail  adhesion  of  25  per  cent,  the  shortest  ■possible 
stop  which  could  be  obtained,  by  utilizing  this  adhesion  to  its 
maximum  throughout  the  period  of  braking,  would  Ijc  481  ft. 
This  would  require  an  ideal  brake  shoe  and  a  controHing  mech- 
anism which  would  automatically  adjust  the  retarding  force  of 
the  brake,  so  that  it  would.be  at  all  times  the  maximum  which 
could  be  used  just  short  of  producing  wheel  sliding. 

The  shortest  80  m.  p.  h.  stop  was  made,  with  conditions  the 
same  as  mentioned  above,  in  1,422  ft.  This  is  equivalent  to  an 
average  retarding  force  of  310  lb.   per  ton. 

From  the  data  of  stops  made  with  locomotive  alone  and  single 
car  breakaway  stops  it  is  possible  to  calculate  the  approximate 
length  of  stop  which  would  be  ol)tained  with  a  locomotive  and 
train  of  twelve  cars  equipped  with  the  electro-pneumatic  brake 

Calculated  from  the  results  of  single  car  breakaway  tests,  the 
best  60  m.  p.  h.  train  stop  that  could  have  been  obtaine«l  with  the 
means  available  during  these  tests  is  about  800  ft.  and  the  best 
80  m.  p.  h.  stop  about  1,570  ft. 

The  shortest  60  m.  p.  h.  train  st«j»-  with  a  locomotive  and 
train  of  twelve  cars  was  1.021  ft.  This  was  made  with  high 
braking  i)ower  on  the  locomotive  and  No.  1  clasp  brake,  electro- 
pneumatic  equipment,  180  per  cent  braking  pQucr  and  i)lain 
shoes  on  the  cars.      "''-'■  V'  :" 

The  shortest  80  m.  p.  b.  train  stop  was  made  in  2,197  ft.  with 
high  braking  power  on  the  locomotive  and  with  No.  1  clasp 
brake,  electro-pneumatic  equipmeijt,  ,150  per.  ceii4  Uriiktng  power 
and  plain  shoes.  •;:•■/•-.-:•...■.■■ 

r/i. BRAKE  SHOES 

The  condition  of  the  material  in  the  brake  shoes,  the  manner 
in  which  they  are  adjusted  to  fit  the  wheel,  an<l  the  bearing 
v.hich  the  shoes  have  on  the  wheel  will  materially  influence 
the  length  of  stop,  having  the  greatest  effect  at  the  higher 
speeds.  These  agencies,  although  previously  observed  and  rec- 
ognized in  a  theoretical  way,  had  never  been  so  forcibly  im- 
pressed upon  observers  as  during  the  present  series  of  tests  and 
the  information  gained  from  the  performance  of  the  brake  shoes 
in  the  tests  Tias  developed  some  noteworthy  facts  in  regard  to 
them. 

XONCLrSIOXS 

In  service  applications  with  the  improved  (UC)  equipment  a 
greater  flexibility  of  operation  is  provided.  That  is.  the  braking 
power  per  i)ound  of  brake  pipe  reduction  is  lower,  thus  givinii 
the  engineer  a  greater  time  in  which  to  use  judgment  when 
manipulating  the  brakes.  At  the  same  time,  however,  the  max- 
imum braking  riower  obtainable  in  a  full  service  application  is 
higher.  '    \^ 

.\  more  sensitive  and  prompt  release  of  the  brakes  is  insured, 
tending  to  improve  the  releasing  acti<m  of  all  brakes  in  the 
same  train  of  mixed  old  and  new  equipments. 

The  action  of  the  old  and  the  new  equipments  mixed  in  the 
same  train  is  harmonious  and  free  from  rough  slack  action  or 
shocks  both  in   service  and   emergency   operation. 

The  VC  equipment  is  adaptable  to  any  weight  of  car  and  may 
be  installed  to  furnish  any  desired  nominal  per  cent  of  braking 
power. 

With  the  new  equipment  operating  electrically  or  pneumatic- 
ally, there  is  always  available  a  quick  acting  and  fully  effective 
emergency  brake.  This  is  not  the  case  with  the  old  equipment. 
in   which  the   relation  of  the   service   and   emergency   funct'ons 
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is  such  that  a  quick  action  apphcation  could  not  be  obtained 
alter  a  service  apphcation  of  any  consequence.  The  following 
average  resiihs  indicate  the  degree  to  which  this  difference  has 
an  effect  on  the  length  of  stop.  Considering  the  ordinary  full 
service  stop  from  60  miles  per  hour  with  both  brakes  (say 
2,000  or  2,200  ft.)  as  100  per  cent,  the  attempt  to  make  an 
emergency  apj)lication  with  the  old  equipment  does  not  produce 
any  shorter  stop  than  if  only  a  full  service  application  were 
made.  With  the  improved  apparatus  operating  pneumatically, 
an  emerjiency  application  following  a  partial  service  application 
will  shorten  the  stop  about  14  per  cent  and  after  a  full  service 
application  about  10  per  cent. 

With  the  electro-pneumatic  l)rake  these  figures  are  respec- 
tively 23  per  cent    and  15  per  cent. 

An  electrically  controlled  brake  application  has  been  recog- 
nized as  ideal  ever  since  the  report  to  this  effect  presented  by 
the  Master  Car  Builders'  Committee  in  charge  of  the  famous 
Burlington  Freight  Brake  Trials  18<%  and  1887,  for  the  reason 
that  thereby  the  time  clement  in  starting  the  application  of  the 
brakes  on  various  cars  in  the  train  is  eliminated,  a  correspond- 
ingly shorter  stop  made,  and  the  possibility  of  shocks  at  any 
speeds  removed.  With  the  new  brake  apparatus  the  effective- 
ness of  the  pneumatic  emergency  application  is  so  considerably 
increased  that  the  saving  in  time  <Uk'  to  electric  control  has 
proportionately  less  influence  on  the  length  of  stop,  but  its 
effect  in  eliminating  serial  action-  and  consequently  the  possibil- 
ity of  shocks  due  Xo  lirakc  application  is  of  importance 

The  graduated  release  feature  of  the  improved  l)rake  ap- 
parjitus  permits  stops  to  be  made  shorter,  smoother  and  with 
a  greater  economy  in  time  and  compressed  air  consumption. 

The  new  ai)paratus  can  be  applied  to  give  only  the  equivalent 
of  the  old  standard  apparatus  if  desired  but  in  such  a  form  the 
complete  new  apparatus  can  then  be  built  up  by  the  addition 
of  imit  portions  to  the  simplest  form  of  the  mechanism. 

The  electro-pneumatic  brake  acts  as  an  automatic  telltale  in 
cases  of  malicious  or  accidental  closing  of  an  angle  cock  after 
the  train  is  charged  by  permitting  all  the  brakes  to  apply,  it 
being  thereafter  impossible  to  release  the  brakes  behintl  the 
closed  cock  until  the  cock  is  opened. 

The  PM  equipment  will  start  t(5  apply  on  a  brake  pipe  reduc- 
tion of  2  lb.  A  4-lb.  brake  pii)c  reduction  is  recpiired  to  start 
an  application  with  the  UC  equipment,  thereby  preventing  undue 
sensitiveness  to  application  on  slight,  unavoidable  fluctuations 
in  brake  pipe  pressure.  As  a  bona  tide  service  reduction  of 
more  than  4  lb.  continues,  the  rate  of  attainment  of  braking 
power  is  the  same  as  if  no  stability  feature  had  existed. 

The  attainment  of  full  service  braking  power  on  the  entire 
train  with  the  UC  equipment  operating  pneumatically  was  16 
seconds.  33  per  cent  longer  than  with  the  PM  equipment  be- 
cause of  the  smaller  size  reservoirs  used  for  greater  flexibility. 

lull  service  braking  power  was  obtained  in  nine  seconds  with 
the  electro-pneumatic  power,  but  without  sacrificing  desirable 
flexibility  because  of  the  increased  sensitiveness  of  control. 

The  time  of  transmission  of  serial  quick  action  through  the* 
brake  pipe  is  practically  the  same  with  UC  and  PM  equipments. 

The  time  to  obtain  full  emergency  braking  power  with  the 
PM  equipment  on  the  entire  train  was  8  seconds ;  with  the  UC 
equipment  operating  pneumatically  3.5  seconds  or  56  per  cent 
shorter;  with  the  electro-pneumatic  equii)ment  2.25  seconds  or 
72  per  cent    shorter. 

With  the  electro-pneumatic  brake  a  uniform  increase  in  per 
cent  of  braking  power  results  in  a  substantially  uniform  de- 
crease in  length  of  train  stop.  An  increase  of  5  per  cent  in 
braking  power  reduces  the  length  of  stop  about  2  per  cent 
within  the  range  of  braking  powers  tested. 

The  available  rail  adhesion  varies  through  wide  limits,  e.  g., 
from  15  per  cent  in  the  case  of  a  frosty  rail  early  in  the  morn- 
ing to  30  per  cent    for  a  clean,  dry  rail  at  mid-day. 

The  amount  of  wheel  sliding  depends  more  on  the  rail  and 
weather  conditions  than  on  the  per  cent    braking  power.     Some 


sliding    was    experienced 
per  cent   and  113  per  cent 
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ith    braking    powers    as    low    .ts    90 
where  rail  conditions  were  unfavor- 
able, but  180  per  cent   bral  ing  power  did  not  cause  wheel  slid- 
ing  with   good    rail    conditi'  ms. 

The  effect  of  excessive  wfieel  sliding  was  to  make  the  length 
of  the  stop  about  12  per  cint  greater  than  similar  stops  with- 
out wheel  sliding. 

Brake  Rigging.— An  effici  mt  design  of  brake  rigging  must  be 
produced  before  the  adva  itages  of  improved  air  brakes  or 
brake  shoes  can  be  fully  utilized. 

The  use  of  the  clasp  ty  te  of  brake  rigging  eliminates  un- 
balanced braking  forces  on  Ithe  wheels  and  so  avoids  the  unde- 
sirable and  troublesome  joil-nal  and  truck  reactions  that  come 
from  the  use  of  heavy  bracing  pressures  on  but  one  side  of 
the  wheel.  This  has  an  important  effect  not  only  on  freedom 
from  journal  troubles  but  also  in  enabling  the  wheel  to  follow 
freely  vertical  inequalities  of  I  the  track. 
The  clasp  brake  also  impi  oves  the  brake  shoe  condition  ma- 
variability  of  performance, 
rigging  will  produce  better  slops 
?ging  equally  well  designed  (other 
advantage  in  this  direction  is  of 
improved  truck,  journal  and  shoe 


I    auoxc. 

d    that  pt    least    85    per    c 

obtained!  with   cither   sing 


cent     transmission 
c   shoe   or   clasp 


(f)     Minimum   expense   of 
of  brake  rigging  between  the 


terially,  both  as  to  wear  anc 

Although  the  clasp  brake 
than  a  single  shoe  brake  ri 
conditions  being  equal),  its 
less  importance  than  in  the 
conditions  mentioned   above 

The    tests    indicated 
cfticiency    could    be 
brake  rigging. 

The  following  features  wc  re  observed  to  be  of  importance  if 
maximum  overall  brake  rigjE  ing  efficiency  is  to  be  secured : 

(a)  Protection  against  accidents  that  may  result  from  parts 
of  rigging  dropping  on  the  tiack. 

(b)  Maximum  efiliciency  [  of  brake  rigging  .'it  all  times  to 
insure  the  desired  stopping  With  a  minimum  per  cent  'if  brak- 
ing power. 

(c)  L'niform  distribution  of  brake  force,  in.,  relation  to 
weight  braked,  on  all  wheels 

(d)  With  a  given  nominal  per  cent  braking  power,  the  ac- 
tual braking  power  to  remain  constant  throughout  the  life  of 
the  brake  shoes  and  wheels. 

(e)  Piston  travel  to  be  aslnear  constant  as  practicable  under 
all  conditions  of  cylinder  pressure. 

maintenance  and  running  repairs 
stopping  of  cars. 
Leufith  of  Stop. — The  stops  and  observed  performance  of  the 
air  brake,  brake  rigging  and  brake  shoe  are  in  agreement  with 
the  relation  generally  assumed  to  exist  between  the  sj,eed  and 
other  variables  mentioned  and  resultant  length  of  stop.  This 
relation  for  straight,  level  trick  and  neglecting  air  and  internal 
friction  on  the  one  hand  ana  the  rotative  energy  of  the  wheels 
and  axles  on  the  other  handl  is : 

V- 

St  =  1.4)71^  H 

30Pcf 

in  which  the  terms  have  the    ollowing  significance  and  range  of 

values  according  to  condition  ; 

St  =:   length   of  stop  to  be  e  cpected   in   ft. 
y  zz  initial  speed  of  train  i  i  m.  p.   li. 
t  =:   time   at   the  beginning    >f  the   stop  during  wliich   the  brakes   are 

to  be  consiilered  as   having  no  effect,  to  allow   tor   the  time 

element  in  the  applii  ation  of  the  brakes. 

Kind  f'f 
Air  Brake  E«inir'Tieiit 

(f ■■ ^ 
UC 
PM       Electro-Pneumatic 
2.0                     0.70 
2.5                      0.85 

f  =:  nominal   per   cent   DraKirg   power   corresponding  to   the   average 

cylinder  pressure  ex  sting  for  that  portion  of  the   stop  after 

the  brake  is  considered  fully  applied. 

With   a   single   car   or   seveial   similar   cars,    stopping    without 

the  locomotive  attached,  the  vilue  of  P  can  be  obtained  from  an 

average  of  all  brake  cylinder    ndicator  cards  or  taken  from  one 

typical  brake  cylinder  card,  p:  ovided  all  cylinder  pressures  and 

foundation  brake  installations  are  substantiallv  alike. 


REPAIRING  SLIDE  VALVE  FEED  VALVES 


BY  J.  A.  JESSON 
Air  Brake  Foreman,  Louisville  &  Nashville,  Corbin,  Ky. 

The  successful  working  of  the  feed  valve  depends  principally 
on  the  fit  of  the  piston  and  supply  valve.  It  is  essential  that  the 
cylinder  and  valve  imshings  be  in  alincment  and  that  the  fit 
of  tlic  piston  in  its  cylinder  be  accurate.  :....■.    .,../. 

The   drawings   sliow   a   method   developed   by   the  wfitef  for 


in  the  end  of  the  mill.  Ati  etid mill  D  is  used  for  facing  off  any 
Jrregularities  on  the  end  of  the  body  to  which  the  cap  nut  fits. 
This  mill  has  a  1-in.  hole  and  should  be  operated  on  the  pilot 
shown  in  Fig.  2,  being  shown  in  Fig.  4  as  a  matter  of  conven- 
ience. It  is  turned  by  a  handle  which  fits  in  the  key  way  as 
shown  and  is  fed  by  the  nut  C. 
rU.  A  jig  for  truing  up  tlie  feed  valve  piston  is  shown  in  Fig.  5, 
-in  w'hich  /4  is  a  steel  cylinder;  J5  is  a  similar  piece  wliich  fits 
closely  in  A;  (i  is  a  split  bushing  and  is  used  for  holding  the 


m 


F/^./. 


F/J.2. 


Recess  ;&/-  lock  so  nut  can 
be  nemoyed  wifhouf  dis- 
furbing  reamer. 

Fig.  2 A. 


Fig.3. 


F,g.4: 


Method  of   Repairing  Slide  Valve  Feed  Valves 


tliis  class  of  work  that  is  giving  good  results.     It  can  be  used 
ill  places  where  special  power  machines  are  not  available. 

The  cylinder  bushings  are  counterbored  and  cut  off  the  cor- 
rect size  in  a  lathe.  The  slide  valve  bushings  have  the  valve 
over  lap  groove  and  the  counterbore  on  the  boss  end  made 
preferably  in  a  latlie,  as  neither  of  these  operations  interferes 
with  the  finished  product,  provided  proper  dimensions  are 
adhered  to. 

The  tap  shown  in  Fig.  1  is  used  for  e.xtracting  the  old  cylinder 
bushing.  One  end  is  made  so  that  it  forms  a  guide  for  the  tap 
and  is  a  close  fit  in  the  slide  valve  liushing.  The  tap  is  then  run 
into  the  cylinder  bushing  a  sufficient  number  of  turns  to  secure 
a  good  grip  on  the  bushing,  wliich  is  then  forced  out  by  striking 
the  gi'ide. 

\\  hen  boring  the  cylinder  bushing  it  is  rough  reamed  to  within 
about  0.002  in.  of  the  size  of  the  piston  to  be  used,  then  finished 
to  size  as  shown  in  Figs.  2  and  2.\.  The  reamer  is  placed  on 
pilot  ./,  which  is  screwed  into  the  tapped  hole  at  the  back  of  the 
feed  valve.  The  reamer  and  the  feed  nut  C  are  connected  by 
catch  or  lock  D,  as  shown,  to  prevent  the  reamer  from  traveling 
too  fast.  A  wrench  is  used  on  the  nut  for  turning  the  reamer. 
When  through  reaming,  the  catch  is  turned  until  the  spring 
draws  it  clear  of  the  reamer  into  the  recess  in  the  nut.  The 
threads  on  the  pilot  are  20  per  inch :  the  reamer  has  a  1  in. 
straiglit  hole.  It  is  essential  that  the  reamer  be  fed  slowly  on 
fine  cuts.  ....... 

Fig.  3  shows  a  l^'s-in.  shell  reamer  with  a  5^-in.  straight  hole, 
working  over  a  pilot,  which  is  fastened  to  the  feed  valve  as 
indicated  in  Figs.  2  and  2.\.  This  is  used  to  finish  the  valve 
bushing,  which  is  forced  in  with  the  inside  diameter  smaller  and 
the  bosses  on  the  end  longer  than  standard  so  they  may  be 
finished  to  standard  dimensions.  After  the  inside  diameter  of 
tbe  liushing  has  been  finished,  the  reamer  is  removed  and  a 
thimble  is  put  over  the  pilot.  This  is  of  such  length  that  when 
1/16  in.  is  removed  from  the  bosses  by  the  l^^-in.  end  mill  C 
shown  in  Fig.  4,  the  thimble  will  fit  bare  on  the  face  recessed 


piston  central  in  Ti :  and  C,  Z),  £,  /•"  and  P  form  a  c  mbined  tool 
and  post.  The  tool  D  is  '4  in.  in  diameter,  flattened  on  the  ui)per 
side  for  the  set  screw  E,  arid  is  operated  by  the  feed  screw  F, 


Part  of  the  Equipment  for  Repairing  Slide  Valve  Feed   Valves 

which  is  swivclly  connected.  .\  threaded  block  H  carries  a  nut 
L  The  ends  of  the  block  //,  and  piece  B  are  clamped  between 
vise  jaws.     This  holds  the  piston  .1/  tight  against  the  end  of  B; 
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the  nut  /  is  held  by  the  pin  J ,  w  hich  fits  in  a  hole  in  the  post  K, 
llie  latter  being  screwed  into  A  as  shown. 

Turning  A  with  the  four  handles  A'  causes  the  nut  /  to  feed 
the  cjlinder  .\  until  the  tool  has  cut  across  the  face  of  the 
piston;  it  can  tiun  be  reversed  without  moving  the  t<iol.  The 
block  H  is  li^s  in.  in  diameter  by  l?^  in.  long,  and  has  20  threads 
per  inch. 

The  pi-ten  will  usually  true  up  to  about  0.005  in.  or  0.006  in. 
less  than  the  old  size.  An  assortment  of  reamers  is  used,  ground 
in  dimensions  of  thousandths  of  an  inch,  beginning  at  0.005  in. 
less  than  14<4  in.,  and  so  on.  To  finish  the  cylinder  for  the  new 
standard  piston  a  reamer  V/^  in.  plus  0.0005  in.  is  used.  What- 
ever diameter  the  piston  trues  up,  a  corresponding  size  of  reamer 
can  be  used  for  finishing  the  cylinder  fit. 

Templates  should  be  kept  for  measuring  the  various  sizes  nf 
pistons.  An  easy  way  to  make  tliem  is  to  bore  out  old  feed  valve 
cap  nuts  and  screw  them  into  the  body,  then  bore  them  out  with 
the  diflfercnt  size  reamers,  the  same  as  in  boring  the  cylinder 
bushings.  Where  a  piston  fits  a  template  slightly  loose  a  good 
method  is  to  heat  the  feed  valve  body  around  the  bushing.  This 
will  cause  it  to  expand  sliglitly :  then  bore  while  it  is  hot,  and 
when  it  cools  off  it  will  be  slightly  smaller  than  if  bored  cold. 


IMPROVED  TOOL  HOLDER  AND  CENTER 
FOR  WHEEL   LATHES 


BY    C.     .M.    NEWM.W 

General  Foreman,  .Atlantic  Coast  Line,  South  Rocky  Mount,   N.  C. 

The  turning  tools  used  on  large  wlieel  lathes  ;ire  generally 
made  from  the  best  grade  of  high  speed  tool  steel  and  tire  so 
large  that  they  are  very  expensive.  The  accompanying  en- 
gravings illustrate  a  tool  holder  made  at  the  Atlantic  Coast 
Line  shops  at  South  Rocky  Mount.  X.  C,  which  uses  I'i  in.  by 
1J4  in.  high  speed  tool  steel.  This  holder  has  been  tested  on 
ten  pairs  of  driving  wheel  tires  by  using  it  in  one  post  and  a 
tool  made  of  the  same  make  and  grade  of  steel,  but  Ijj  in.  by 
3   in.,   in   the   other  post.     The   service   rendered   by   the   smaller 
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Too/  Ho/der. 
Right  Hand  Tool  and   Holder  for  iO  in.  Wheel   Lathe 

Steel  in  this  holder  was  equally  as  good  as  that  of  the  larger 
tool.  It  is  also  easier  for  the  m.-ichine  operator  to  handle  the 
lighter  tools,  and  the  cost  of  maintenance  is  less  than  that  of  the 
heavy  ones. 

I  he  greatest  benefit  to  be  derived  from  the  use  of  this  holder 
and  the  smaller  steel  is  in  the  cost  of  applying  a  set  of  new 
tools.  To  equip  a  machine  with  a  set  of  two  roughing  tools. 
ready  for  service,  ma<le  of  \\'>  in.  by  3  in.  by  24  in.  high  speed 
tool  steel  costs  approximately  $36,  while  a  set  of  two  roughing 
tools  made  of  1J4  i"  by  \\\  in.  by  24  in.  high  speed  tool  steel 
costs  approximately  $14,  a   saving  of  $22  on  a  set.     When  the 


tools  are  worn  to  as  sho 
we  have  in  one  case  two  p 
worth  about  $10,  and  in  tl 
1'4  in.  by  7  in.  steel  wort! 
in  the  value  of  the  scrap 
claimed  and  used  on  small 

A  set  of  two  of  these 
including  labor  and  mater 
tools  gives   a   total    cost 


to  )1 


ol 


stock  as  can  be  used,  about  7  in.. 

eces  of  Ij^  in.  by  3  in.  by  7  in,  steel 

:  other  case  two  pieces  of  1J4  in.  by 

about  $3.60,  or  a  difference  of  $6.40 

This   steel   can,   of   course,   be   re- 

r  machines. 

holders  can  be  made  for  about  $8, 

I.     Adding  this  to  the  cost  of  the 

%11   for  the  smaller   tools   and  the 
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Center  lor  Wheel   Lathe 

t'i'il  holders,  whicli  is  $14  ess  than  the  cost  of  two  roughing 
tools  made  of  1>4  in.  by  3  in,  steel, 

it  will  be  seen  from  the  :onstruction  of  the  holder  that  the 
cutting  edge  of  the  tool  is  v  ell  supported.     To  remove  the  tool 

der  from  the  post  is  not  any  more 
large  solid  tool.  The  tool  holder 
can  also  be  used  on  boring  i  fills  and  other  heavy  machines,  and 
can  be  made  to  carry  utli<  r  styles  of  tools  by  changing  the 
shape  of  the  supporting  end  If  used  on  boring  mills  the  hold- 
ers should  be  made  the  sai  le  size  as  the  tool  steel  originally 
used. 

We  have  at  times  had  the  ends  of  the  centers  of  wheel  lathes 
broken  due  to  excessive  striin  or  to  rough  usage  on  the  pan 
of  the  operator.  When  an  jiccident  of  this  nature  occurs  it  re- 
quires the  removal  of  the  eid  cap  and  screw  in  order  to  take 
out  the  broken  center  from  fie  spindle  and  apply  another,  con- 
sunung  from  two  to  three  Imiurs  of  the  operator's  time  as  well 
as    delaying  the   work   on   tlie   machine.     The   other   illustration 


from  the  holder  and  the  ho 
(lirticult  than  to   remove  the 


shows  an  improved  center  w 
if  broken,   can  be   removed 
removing  any  part   of  the  n 
quickly  applied.     In   addition 


fich  is  now  being  used,  and  which, 

)y  a  turn   t)n  the   pull  nut  without 

achine,  and  another  center  can  be 

to  the  time  saved  by  this  change 


a   new   center.     The   origina 


there  is  quite  a  saving  in  material  when  it  is  necessary  to  make 


at   an   approximate   cost   of  ^10  each.     This   improved   style  of 
center  is  made  of  tool   steel 
material,    or   a    saving   of  $8 
bushing  which  carries  the  cei 
:  11(1   after  application   always 


SizK  <iK   E.\HAr>T    Nozzle; 


centers    were   made   of  tool   steel 


at  an  approximate  cost  of  $2  for 
for   each    center.      The    sleeve   or 
ter  is  made  of  mild  machine  steel, 
remains   in   the  sjiindle. 


-An   account  of  experiments   on 


locomotive  blast  i)ipes  or  ex  laust  nozzles  and  funnels  is  given 
by  G.  .Strahl  in  the  Zc'xtsch.  d:s  Vcr.  dculsch.  Ingcn.  for  Novem- 
ber 1.  The  experiments  were  conducted  with  stationary  and 
moving  locomotives  r)n  the  Prussian  State  Railway,  and  confirm 
in  general  the  theory  of  Zeuiu-r  upon  which  the  formulas  which 
are  at  present  in  use  for  the  i  alcnlation  of  the  funnels  and  blasi 
pipes  of  German  locomotives  ire  based.  He  finds,  however,  that 
the  diameter  of  these  parts  of  ibe  engine  should  be  a  litle  greater 
than  that  given  by  Zeuner's  tleory.  He  finds  that  this  increase 
in  their  dimensions  does  not  interfere  with  the  full  draft  of  the 
locomotive.  In  practice  the  b(  st  funnel — that  is,  the  one  which 
permits  the  employment  of  th  :  blast  pipe  of  largest  diameter — 
usually  requires  a  space  betwei  n  it  and  this  blast  pipe  iinpossible 
to  realize  on  account  of  the  limited  dimensions  of  the  smoke 
box.  In  this  case,  the  blast  pii  e  should  be  i)laced  as  low  as  pos- 
sible, and  should  have  the  nu  ximum  diameter  compatible  with 
that  of  the  exhaust  ports  so  as  to  give  a  funnel  as  large  as  pos- 
sible.— The  Engineer. 
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Tools  for  Locomotive  Repairs 

Attachments    for  Work  on  Eccentrics  and  for 
the  Operation  of  Air  Motors  in  Close  Quarters 

BY  R.  S.  MOUNCE  i^   "    ^  *  H 


MANDREL   FOR  TURNING   ECCENTRICS 

The  mandrel  shown  in  Fig.  1  is  used  for  turning  eccentrics 
on  a  boring  mill.  Two  lines  are  laid  off  on  the  table  and  through 
the  center  of  the  machine,  at  right  angles  to  each  other.  Two 
studs  are  applied  on  one  of  these  lines  at  distances  of  9  in.  and 
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Fig.  1 — Mandrel  for  Turning   Eccentrics  on  a   Boring   M 
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12  in.  each  side  of  the  center,  for  the  purpose  of  holding  the 
base  A  of  the  mandrel  on  the  boring  mill  table.  The  other 
line  forms  an  index  for  setting  the  mandrel  by  means  of  the 
scale  on  the  side  of  the  base  to  any  desired  throw.  With  the 
spacing   ot    the    holding   studs,   togetlier    with   the   slots   in    the 
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Fig.  2 — Right  Angle  Attachment  for  Air  IViotors 

base  of  the  mandrel,  any  throw  from  4  in.  to  9  in.  may  be  ob- 
tained, which  more  than  covers  all  tiie  sizes  of  locomotive  ec- 
centrics. The  scale  is  graduated  in  quarter  inches,  and  the  set- 
tnig  is  always  equal  to  one-half  the  throw.     Several  sizes  of  man- 


drels E  are  required  with  this  apparatus  to  lit  the  several  sizes  of 
eccentrics.  The  mandrel  has  a  keyway,  which  fits  over  the  two 
small  keys  on  the  boss  of  the  mandrel  base ;  it  also  has  a  key- 
way  corresponding  to  the  keyway  in  the  driving  axle,  so  that 
eccentrics  may  be  keyed  in  place  on  the  mandrel,  thereby  in- 
suring accuracy  in  turning.  Handles  B  arc  provided  to  facili- 
tate applying  or  removing  the  mandrel  from  the  base.  After 
the  eccentric  has  been  applied  and  keyed  to  the  mandrel,  there 
remains  only  to  place  the  cover  plate  C  over  the  bolt  D,  and  to 
tighten  the  nut,  drawing  the  whole  securely  together. 

CLOSE  QU.VRTER    .\TT.\CHMENT   FOR   .\IR   MOTORS 

By  means  of  the  device  shown  in  Fig.  2,  drilling  and  reaming 
call  be  done  with  an  ordinary  air  motor  in  as  limited  a  space 
as  with  a  specially  designed  close  quarter  motor.  The  attach- 
ment shown  in  the  drawing  makes  the  purchase  of  close  quarter 
motors    almost    unnecessary;    it    is    not    a    costly    apparatus    to 
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Fig.  3 — Water  Jacket   Door  for  OH   Furnace 


make,  nor  is  its  maintenance  expense  high,  provi<led  it  is  given 
sufficient  lubrication  and  is  handled  with  reasonable  care.  The 
air  motor  is  attached  to  the  driving  shaft  A^  and  is  held  in  po- 
sition by  the  cross  bar  B.  This  shaft  rotates  in  a  brass  tube, 
which  is  braced  to  the  frame  of  the  apparatus;  and  the  bevel 
gear  at  its  extremity  mates  with  another  bevel  gear  on  the 
spindle  C.  The  spindle  revolves  in  the  bearings,  D  and  £, 
which  are  brazed  and  pinned  to  the  ends  of  the  frame.  It  is 
bored  to  take  a  Morse  taper  shank  Xo.  3,  and  is  provided 
with  a  drift-key  slot  to  permit  of  backing  out  the  drill  or  reamer. 
The  other  end  of  the  spindle  is  cupped  out  so  that  the  feed 
screw  V  may  have  a  reasonably  long  travel.  It  is  well  known 
that  the  speed  of  air  motors  is  rather  high  for  large  sized  drills 
or  reamers.  An  advantage  of  this  close  quarter  attachment  is 
that  the  bevel  gears  may  be  designed  so  as  to  give  a  consider- 
able reduction  of  speed.  By  changing  the  dimensions  of  all 
parts  as  far  as  may  be  necessary,  an  attachment  may  be  con- 
structed for  several  sizes  of  motors  and  for  the  corresponding 
sizes  of  drills  and  reamers.  ?'^' 

IMPROVED  DOOR  FOR  OIL  FURNACE.-; 

A  water  front  door  is  shown  in  Fig,  3  as  applied  to  a  Ferguson 
spring  banding  oil  furnace,  although  it  may  readily  1)e  applied  to 
an}-  similar  forging  furnace.     It  is  operated  the  same  as  the  cast 
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iron,  fire  brick  lined  door  with  which  the  furnace  was  originally 
equipped.  It  is  so  designed  that,  regardless  of  the  position  of 
the  door,  cold  water  is  always  flowing  in  and  hot  water  flowing 
out.  The  H  in.  intake  pipe  is  clamped  in  the  water  front,  as 
shown,  so  that  tiie  cold  water  enters  at  the  bottom  of  the  door. 
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boilers.  This  improvemer  t  was  devised  by  T.  J.  McCann,  black- 
smith shop  foreman  at  tie  Cleveland  shops  of  the  Erie  Rail- 
road. 

MILLIXGl  ECCENTRIC    KEYWAYS 

The  details  and  asseml  ly  drawings  of  a  device  for  milling 
eccentric  kej'ways  in  axle;  are  shown  in  Figs.  4  and  5.  It  is 
driven  by  an  air  motor  w  lich  fits  on  the  spindle  A.  The  body 
of  the  jig  fits  over  the  a:  le  and  is  rigidly  held  to  it  by  chain 
clamps  which  extend  arouid  the  axle.  These  clamps  consist  of 
a  bar  B,  Fig.  5,  swung  frim  hooks  in  the  side  of  the  jig  body 
by  chains.  A  1  in.  set  sc  "ew  passes  through  the  clamping  bar 
bearing  on  the  under  sid(  of  the  axle  and  is  used  to  do  the 
actual  clamping.  The  air  motor  and  milling  tool  are  carried  on 
one  end  of  the  slide  C,  Fi  g.  4,  which  is  fed  in  and  out  by  the 
feed  screw  D.  The  millir  g  tool  is  raised  or  lowered  through 
the  screw  bearing  E  and  vhen  correctly  located  is  held  by  the 
lock  nut  F.  The  method  o  operation  is  briefly  as  follows:  The 
device  is  centered  in  relation  to  the  indicated  location  of  the 
eccentric  keyway.  and  is  tien  rigidly  fastened  to  the  journal  by 
means  of  the  chains  and  cl;  mping  device.  The  driving  power  is 
furnished  by  an  air  motor  attached  to  the  driving  spindle,  which 
transmits  motion  directly  tj  the  end  mill.  It  is  generally  ad- 
visable to  drill  a  clearance  at  each  end  of  the  keyway,  thereby 
making  the  work  of  the  end  mill  easier.  In  milling  the  keyway. 
the  end  mill  is  lowered  a  suitable  amotmt  by  means  of  the  ver- 
tical feed  screw  and  is  held  rigidly  in  its  vertical  position  by 
the  lock  nut.     By  turning  tie  crank  in  the  proper  direction,  the 

keyway.    The  mill  is  again  lowered 
in  the  opposite  direction,  and  so  on 
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until   the  keyway  is  complei  ed.     Feeding  is,  of  course,  all   done 
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Fig.  4 — Air  Driven  Milling  Cutter  for  Cutting  Eccentric  Keyways 

The  I'j  in.  feed  pipe  is  small  enough  to  pass  freely  into  the  in- 
take pipe  an<l  when  the  door  is  at  its  lowest  position,  the  end 
of  the  feed  pipe  is  I' _■  in.  below  the  top  of  the  intake  pipe.  The 
IJ^  in.  Qverriuw  pipe  i.-;  tapped  in  the  outer  door  sheet,  near  the 
top,  sliding  freely  in  the  2  in.  drain  pipe,  and  when  tiie  door  is 
at  its  highest  position,  tlie  overflow  pipe  is  several  inches  below 


Aboli.>5Hing  Dead  Di  ffers  ix  England. — Beginning  January  1 
no  dead  buffer  vehicles  have  been  run  on  the  railways  in  Eng- 
land and  Wales.  In  Scotland  the  conversion  is  to  be  completeil 
by  the  end  of  1915.  and  the  traders  have  been  informed  that  all 
dead  buffer  wagons  must  be  converted  into  spring  buffer  wagons 
by  that  date. — The  Engineer 

Selk-Propelled  C.\r?. — On  many  railways  abroad  the  self- 
propelled  car  has  been  in  us;  for  a  long  time.  In  accordance 
with  the  former  state  of  enj  ineering  knowledge,  most  of  these 
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Fig.   5 — Details   of   IVlachlne  for   Milling    Eccentric    Keyways 


the  top  of  the  drain  pipe.  The  construction  of  the  door  is  quite 
simple.  The  inner  and  outer  sheets  are  made  of  '4  in.  boiler 
plate  and  are  riveted  to  a  frame  oi  V/i  in.  by  V/2  in.  bar  iron 
with  tar  paper  between  the  frame  and  the  sheets.  At  one  of 
the  lower  corners,  a  ')4  in.  pipe  plug  is  provided  for  the  purpose 
of  washing  out  the  water  front.  The  water  never  reaches  the 
boiling  point  and  there  is  no  waste,  as  the  hot  water  flows  to  a 
hot  well  from  which  the  water  is  drawn  for  washing  locomotive 


cars  used  to  be  steam  cars 
the  progress  made  in  electrical 


1 1  is  only  lately,  in  consequence  of 
science  and  of  the  resulting  enor- 
mous development  of  tramwajs,  and  of  the  improvements  made 
in  internal  combustion  motors,  that  a  number  of  other  types  ap- 
peared, which  have  many  advantages  as  compared  with  steam 
cars.  It  is  no  doubt  due  to  this  that  rail  motor  cars  Iiave  come 
into  extensive  use. — Bulletin  of  the  International  Railway  Con- 
gress. 
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INSTALLATION  AND  MAINTENANCE  OF 
ELECTRIC  HEADLIGHT  EQUIPMENT 


BY  V.  T.  KROPIDLOWSKI 
VI 

In  this,  the  last  article  of  the  series,  the  writer  will  deal  with 
the  steam  turbine,  taking  up  only  those  principles  that  are  es- 
sential to  the  proper  care  and  operation  of  a  turbine  of  this  kind. 
Some  knowledge  of  its  main  principles  on  the  part  of  the  reader 
will  be  assumed. 

The  principle  upon  which  the  turbine  operates  is  quite  gen- 
erally understood,  but  it  may  be  well  to  refer  to  the  reasons  why 
steam  acquires  such  a  great  velocity  as  compared  with  water. 
The  law  of  gravitation  governs  in  this  case,  as  elsewhere.     In 


116  ft.  and  47,032  ft.  The  velocity  of  the  water  is,  V64.32  X 
116  =  86.5  ft.  per  second,  and  of  the  steam.  V64.32  X  47.032  = 
1,798  ft.  per  second.     Tliese  velocities,  of  course,  are  theoretical. 

A  question  that  is  often  asked  is,  "W  hy  is  the  efficiency  of  the 
headlight  turbine  so  low?";  or  to  put  it  in  more  usual  form, 
"Why  does  this  turbine  consume  so  much  steam  compared  with 
larger  turbines?"  There  are  many  factors  to  be  considered, 
but  the  principal  reason  why  a  small  turbine  or  any  other  prime 
mover  cannot  be  made  as  efficient  as  a  large  one  is  because,  to 
begin  with,  the  large  unit  does  not  work  at  100  per  cent  ef- 
ficiency and  therefore  when  the  size  is  reduced  the  efficiency  must 
be  considerably  less. 

The  principal  loss  in  a  steam  turbine  is  the  rotation  loss  of  the 
wheel  revolving  at  high  speed  in  certain  atmospheric  conditions 
inside  the  turbine  casinii.     In  a  large  machine  this  amounts  to 
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Diagrams    for    Use    in    Electric    Headlight   Turbine    Calculations 


order  t<.i  impart  motion  to  a  body  or  mass  there  must  be  a  dif- 
ference of  level,  or  pressure,  and  the  greater  the  difference  the 
greater  will  be  the  velocity.  The  formula  for  the  velocity  ac- 
quired by  a  falling  body  is  V2gh,  where  g  represents  the  force 
of  gravity.  32.16,  and  h  the  height,  or  head,  through  which  the 
body  falls.  The  height  of  a  column  of  water  equivalent  to  a 
pressure  of  50  lb.  is,  50  -^  .4335  (the  weight  of  a  cubic  inch  of 
water)  and  the  height  of  a  column  of  steam  at  that  pressure, 
assuming  that  the  densitv  of  the  steam  remains  constant  is 
144  X  50 

,    in    which    144   is    the   number   of    square   inches   in    a 

.1533 
square  foot  and  .1533  is  the  weight  of  a  cubic  foot  of  steam  at 
50  lb.   gage   pressure.     The  heads,   theretnre.   are   respectively. 


only  1  or  2  per  cent,  whereas  in  a  small  one  it  might  be  as  high 
as  20  per  cent  or  more.  A  further  heavy  loss  in  a  turbine  of  the 
single  or  double  wheel  impulse  type  is  due  to  the  speed.  In 
order  to  absorb  all  the  velocity  from  the  steam  jet,  the  buckets 
in  this  turbine  would  have  to  travel  at  such  a  rate  of  speed  as 
would  be  entirely  impracticable.  This  residual  velocity  which 
the  steam  has  after  leaving  the  last  bucket  is  the  other  great 
cause  for  inefficiency  in  a  small  turbine.  Furthermore,  there 
is  only  a  very  small  portion  of  the  periphery  of  the  wheel  util- 
ized, while  in  a  large  machine  the  total  circumference  is  used. 
Another  thing  that  is  not  taken  advantage  of  in  the  operation  of 
small  turbines  is  the  condenser,  which  is  the  most  effective  agent 
in  reducing  the  steam  consumption  when  it  is  remembered  that 
there  is  as  much  power  in  steam  in  expanding  from  atmospheric 


146 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITIO 


pressure  down  to  "^Yi  in.  of  vacuum  as  there  is  from   150  lb. 
down    to    atmospheric    pressure.       By   using    Carnot's    formula, 
T,-T, 
.where  Tj  is  the  absolute  initial  temperature  of  the  steam 

entering  a  heat  engine  and  T;;  the  temperature  uf  the  steam 
leaving,  we  can  see  that  the  lower  the  exhaust  temperature 
the  more  work  will  be  obtained  from  the  steam. 

The  inefficiency  of  the  turbines  used  for  electric  headlights, 
aside  from  the  unavoidable  features  mentioned  above,  is 
also  largely  due  to  the  necessity  of  making  a  cheap  machine  in 
order  to  keep  the  price  down  to  an  amount  which  the  railway 
companies  are  willing  to  pay.  By  the  machining  of  the  sur- 
faces in  tlie  wheel  and  the  addition  of  other  refmements,  a 
much  more  economical  macliine  could  he  jjroiluced.  Even  a 
reasonable  increase  over  the  price  of  the  present  headlight  tur- 
bine would  produce  a  machine  that  would  run  on  80  lb.  or  100 
lb.  of  steam  per  horse  power  hour,  as  against  the  i)resent  con- 
sumption of  175  lb.  to  200  lb.  Dull  bucket  edges,  as  furnished  in 
the  small  jobbing  machines,  also  cause  a  loss,  as  do  also  the 
rough  surfaces  of  the  bucket  walls  and  nozzles,  and  of  the  sides 


Fig.  8 — Turbine  End  of  American  Generator 


of  the  wheels.  All  these  lossts  are  much  greater  in  a  small  ma- 
chine than  in  a  large  one. 

In  an  impulse  turbine  the  periphery,  or  we  will  say  a  point, 
such  as  a  bucket  on  the  wheel,  nuist  travel  half  as  fast  as  the 
steam  that  issues  from  the  no/zle  in  order  to  be  able  to  absorb 
all  the  velocity  from  the  jet.  \\  hen  this  condition  is  fultllled  the 
steam  will  have  no  velocity  in  relation  to  the  stationary  part  of 
the  turbine,  and  it  will  merely  be  paying  out  like  a  rope  from  a 
reel,  as  illustrated  in  \"\%.  1.  In  an  ideal  turbine,  the  buckets 
woidd  be  shaped  as  in  Fig.  2.  so  as  to  completely  reverse  the 
<lirection  of  the  steam,  but  in  practice  they  cannot  be  so  shaped 
for  the  reason  that  the  steam  leaving  the  buckets  would  strike  the 
backs  of  the  other  buckets,  as  indicated  by  the  arrow  a.  Fig.  2. 
To  avoid  this  they  are  shaped  similarly  to  the  bucket  oo,  Fig.  3. 

Let  us  now  take  a  concrete  case  and  see  what  the  possible 
ef^ciency  would  be.  Assuming  an  initial  pressure  of  200  lb. 
per  square  inch  and  a  final  pressure  of  one  atmosphere,  the 
ratio  of  the  pressures  is  .075.  From  Fig.  4  we  find  that  the  ve- 
locity of  the  jet  from  a  properly  designed  nozzle,  with  no  nozzle 
losses,  is  3,000  ft.  per  second.    Laying  this  oflf  to  scale,  so  that 
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the  length  will  represent  the  ;  .000  ft.  per  second,  and  making  an 


angle  of  20  deg.  with  the  lint 
we  will  call  this  V,.  Fig.  5. 
1,026,  and  BE  —  3.000  cos. 


E-B,  which  represents  the  wheel. 
Then  AE  =  3,000  sin.  20  deg.  = 
20  deg.  =  2.819;  whence  CE  - 
2,819  —  182  =  2.637;  CB  is  the  peripheral  speed  of  a  14  in.  tur- 
bine wheel  under  these  conditi  ms  and  is  182  ft.  per  second.  The 
angle  ACE,  which  the  relativ^  velocity.  AC.  of  the  steam  makes 


Fig.  9 — Section  Showing  l/alve  of  American  Generator 


with  the  plane  of  rotation,  is  t 


2,637  ^  cos.  21.25  deg.  =  2.8, 
no  loss  bv  reason  of  the  shock 


le  angle  whose  tangent  is  1.026  -^ 


2.637  ^=  .388;  the  angle  is  21.2  5  deg.     The  relative  velocity  W.  is 


5  ft.  per  second.     Xow  assuming 
at  the  entrance  to  the  blade,  due 


to  the  steam  striking  on  the  edge,  and  neglecting  friction  losses. 
the  steam  will  leave  the  blade  \.ith  a  relative  velocity  of  2.835  ft. 
per  second  and  at  an  angle  of  ,0  deg.  (the  blade  angle)  with  the 
plane  of  rotation.     The  triangl ;  of  velocities  at  the  exit  is  then 


represented  by  BCD.  and   r... 


the  actual   velocity  of  the   steam 


Fig.    10 — Turbine    End   o*  the   Schroeder   Generator 


leaving  the  wheel,  is  2,680  ft.  pei 


3.0  XF— 2.680-" 


efficiency  in  this  case  is  then 


But  most  of  the  turbines  use 
is  re-directed  against  the  wheel 
velocity  is   reduced.     By   rejjca 


second.    The  maximum  possible 


— :=  20  per  cent,  nearly. 

3.000^" 

the  steam  twice,  that  is,  the  jet 

and  in  that  way  the  remaining 

ling  the  process  of  calculations. 
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we  obtain  for  the  absolute  velocity  of  the  steam  leaving  the  wheel 
2,074  ft.  per  second,  the  efficiency  being  increased  to  about  50 
per  cent. 

If  we  now  wish  to  know  the  possible  steam  consumption  of  the 
turbine  we  can  get  at  this  in  the  following  manner:  The  steam 
pressure  at  which  these  turbines  are  usually  worked  in  actual 
service  is  about  150  lb.  and  l)y  referring  to  Fig.  4  we  ascertain 
that  steam  expanding  from  150  11).  down  to  atmospheric  pres- 
sure (the  ratio  oi  p  -r-  P  being  .09)  has  a  velocity  of  approxi- 
mately 2,933  ft.  per  second.  I'rom  I-"ig.  6  we  learn  that  the 
energy  due  to  this  velocity  is  about  132,500  foot-pounds.  Of 
course  the  quality  of  the  steam  is  not  100  per  cent.,  but  will  be 
somewhere  near  S6  per  cent,  reducing  the  energy  to  127.200. 
Furthermore,  the  nozzles  used  in  these  turbines  are  not  per- 
fect, and  we  will  assume  the  efficiency  of  the  nozzle  to  be 
60  per  cent,   so   that  the   available   energy   is   again   reduced   to 


Fig.   11 — Turbine  End  of  Pyle-National  Generator 

76,320  foot-pounds.  As  mentioned  before,  the  windage  and 
friction  losses  of  the  wheel  in  a  small  turbine  of  this  kind 
amount  to  about  25  per  cent,  reducing  the  efficiency  of  the 
turbine  to  50  X  .25  =  12.5.  and  50  —  12.5  =  37.5  per  cent, 
the  turbine  utilizing  37.5  per  cent  of  the  available  energy. 
76.320  foot-pounds,  which  amounts  to  76,320  X  37.5  =  28,620 
fout-pounds.  The  theoretical  steam  consumption  per  horse 
power  house  is  then  1.980,000  H-  28.620  =  70  lb..  1,980.000  being 
approximately  the  f<jot-pounds  per  horse  power  hour.  This 
would  be  very  economical  for  a  turbine  of  this  kind,  but  from 
actual  tests  it  is  found  that  these  turbines  consume  from  180 
lb.  to  200  lb.  of  steam  per  horse  power  hour.  The  actual  ef- 
ficiency, therefore,  if  we  take  the  higher  rate  of  consumption, 
is  70  -^  200  =r  ZS  per  cent;  and  35  per  cent  of  37.5  =  13  per 
cent,  which  is  the  actual  efficiency.  The  efficiency  loss  due  to  me^. 
chanical  construction  is.  therefore  37.5  —  13  =  24.5  per  cent. 


It  is  essential  that  the  turbine  speed  be  kept  up  to  its  rating, 
not  running  below  or  alwve  that  speed  to  any  extent.  The 
steam  pressure  should  also  be  maintained  as  specified  by  the 
manufacturers  as  by  \arying  any  of  these  the  efficiency  is  im- 
paired and  steam  consumption  increased.  This  will  be  seen  by 
referring  to  Fig.  3.  For  example,  consider  the  actual  velocity 
of  the  steam  as  constant  and  vary  the  speed  of  the  wheel. 
Thus,  let  00,  Fig.  3.  be  the  blade  and  BO  the  tangent  to  its 
curve  at  the  point  of  entrance.  Let  AO  be,  to  the  same  scale, 
the  actual  direction  and  velocitj-^  of  the  steam  leaving  the  nozzle. 
Let  J/0  be  the  direction  of  motion  of  the  wheel.  Draw  AS 
parallel  to  MO  and  cutting  the  tangent  BO  at  the  point  B. 
To  prevent  shock,  the  relative  velocity  of  the  entering  steam 
must  be  in  amount  and  direction  that  of  BO.  Completing  the 
parallelogram  ABOB',  B'O,  equal  to  AB,  is  the  proper  speed 
lor  the  wheel.  I'or,  if  speed  of  the  wheel  be  gre^iter  than  B'O 
as  CO.  the  parallelogram  of  velf»city  is  .^C'Or.  and  OC  is  the  rela- 
tive velocity  of  the  .steam,  which  will  strike  the  back  of  the  blade, 
wasting  energy  in  a  downward  thrust  on  the  shaft.  The  same 
will  be  true  if  the  wheel  is  not  running  fast  enough,  and  also 
if  the  velocity  of  the  steam  is  varied  by  varying  the  pressure. 
From  this  it  is  seen  that  it  is  very  important  to  maintain  the 
speeds  and  velocities  for  which  the  turbine  is  designed.  It  is 
also  important   to   see   that   the   nozzle  is   properly  designed,  as 


Fig.  12 — Enlarged  View  of  Steann   Nozzle  and  Reversing  Chamber  of 

Pyle-National   Turbine 

upon  it  depends  the  velocity  of  the  steam,  and  consequently 
the  energy  in  foot-pounds.  Wet  steam  should  also  be  avoided, 
as  it  is  very  injurious  to  the  buckets,  wearing  them  out  quickly. 

There  are  various  designs  of  nozzles,  but  a  correct  design 
is  only  produced  after  careful  experiment.  We  know  that  with 
the  convergent  nozzle  we  can  obtain  just  so  much  velocity  and 
no  more,  and  no  matter  how  mudi  we  reduce  the  steam  pres- 
sure at  the  exit  end.  or  increase  the  steam  pressure  at  the  en- 
trance end  of  the  nozzle,  wc  can  obtain  only  the  velocity  due 
to  the  ratios  oi  p  ^  I'  =  .58,  which  is  1.446.5  ft.  per  second. 
But  with  a  divergent  nozzle  we  are  able  to  obtain  various  ve- 
locities (within  the  limits,  of  course,  of  expansiijn »  according 
to  the  design  of  the  nozzle.  Fig.  7  shows  the  theoretical  half- 
contour  of  a  divergent  nozzle,  which  is  calculated  from  the 
velocity  and  density  whtn  controlling  its  ex|)ansion  gradually. 
All  the  data  for  this  curve  arc  obtained  from  Fig.  4. 

The  vital  part  of  a  steam  turbine  is  the  governor,  and  this 
and  the  bearings  are  the  only  things  about  the  machine  that 
demand  the  attention  of  the  operator  and  attendant.  If  these 
features  are  properly  looked  after  and  maintained  very  little 
trouble  will  develop,  aside  from  something  unusual  and  un- 
foreseen that  may  happen  once  in  a  great  while. 

Fig.  8  shows  the  turbine  end  of  the  American  machine.  The 
speed  of  this  machine  is  regulated  by  screwing  the  two  span- 
ner nuts  b  either  to  the  right  or  left,  depending  on  whether  it 
is  running  fast  or  slow.  A  very  slight  turn  makes  quite  a  dif- 
ference in  the  speed.     As  the  nuts  are  turned  to  the  right  they 
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c  impress  the  spring  c,  putting  more  tension  on  it,  and  the  tur- 
bine must  revolve  faster  in  order  to  increase  the  centrifugal 
force  of  the  weights  d  so  they  will  be  able  to  push  the  frame  f 
against  the  tension  of  the  spring.  The  operation  of  the  governor 
is  as  follows:  The  weight  d  presses  down  with  its  heel  on  the 
end  of  the  frame  f.  The  plate  c  resists  the  movement  of  the 
frame  clue  to  the  tension  of  the  spring,  but  the  centrifugal 
force  overcomes  it  and  the  frame  communicates  its  mo- 
tion to  the  ball  bearing  case  g,  which  in  turn  moves  the  yoke  h 
by  means  of  the  pin  i.  The  yoke  h  is  pivoted  to  the  main 
frame  of  the  machine  by  the  pin  i  and  transmits  the  motion  to 
rod  /,  which  moves  the  arm  «.  The  arm  in  turn  revolves  the 
shaft  111,  upon  which  is  another  arm  inside  the  valve  chamber; 
the  inner  arm  is  what  closes  the  valve  B,  Fig.  9.  Ordinarily 
the  valve  is  open,  due  to  the  tension  of  the  governor  spring  e, 
and  the  steam  enters  the  passages  to  the  nozzles  as  indicated 
by  the  arrows  in  Fig.  9. 

The  importance  of  maintaining  the  valve  gear  of  this  machine 
cannot  be  too  strongly  emphasized,  as  any  lust  motion  in  the  pin 
connection  has  the  same  effect  on  the  speed  of  the  machine  as  in- 
creasing the  tension  of  the  spring  of  the  governors,  for  the  reason 
that  the  travel  of  the  frame  /  must  he  greater  to  overcome  the 
lost  motion  and,  consequently  the  spriny  must  be  compressed  to 
a  greater  degree,  requiring  more  centrifugal  force. 

Fig.  10  is  the  turbine  end  of  the  Schroeder  generator.  To 
regulate  the  speed  of  this  machine,  loosen  the  nut  /  and  screw 
the  gland  k  to  the  left  or  right,  according  to  whether  it  is  de- 
sired to  decrease  or  increase  the  speed.  The  operation  of  the 
governor  is  as  follows:  The  centrifugal  force  throws  out  the 
weights  a  and  the  heels  of  the  weights  push  on  the  arbor  b. 
The  spring  c  resists  the  movement  of  the  arbor  b,  but  finally 
it  is  overcome  by  the  centrifugal  force  of  the  weights  and  the 
arbor  b  moves  the  steel  plate  d  by  e.xerting  a  thrust  on  the 
ball  bearing  o.  Plate  d  being  pivoted  at  P  pulls  on  the  valve 
stem  e  (the  stem  being  i)art  of  the  val\c  /)  closes  it  and  shuts 
off  the  flow  of  steam  from  chamber  /,  which  communicates 
with  the  passage  to  the  nozzle.  In  this  connection  it  is  well 
to  draw  attention  to  the  necessity  of  making  sure  that  lubri- 
cant is  at  all  times  in  the  cup  ./,  and  that  the  passages  g  are  not 
obstructed  with  dirt.  In  one  case  the  ball  o  was  found  welded 
to  the  end  of  the  arbor  b,  due  to  the  lack  of  lubrication. 

I'ig.  11  shows  the  turbine  end  of  the  Pyle-National  gen- 
erator. To  regulate  the  spfeed  of  this  machine,  turn  the  two 
screws  b  (only  one  is  shown)  to  the  right  or  left  as  the  case 
may  be.  One  or  two  turns  make  considerable  difference  in 
the  speed.  The  operation  of  this  governor  is  as  follows :  Cen- 
trifugal force  throws  the  weights  »  out  (only  one  weight  is 
shown)  and  their  heels  push  on  the  end  of  the  sleeve  /.  The 
tension  of  the  spring  a  resists  the  movement  of  the  sleeve  / 
until  the  centrifugal  force  of  the  weights  overcomes  it,  stretch- 
ing the  spring  by  means  of  the  worm  s,  which  is  part  of  the 
sleeve  and  moves  the  round  carbon  casing  in.  This  casing  in 
turn  moves  the  yoke  e,  which  is  fastened  to  it  at  d.  The  yoke 
i)eing  pivoted  to  the  main  casing  of  the  machine  at  R,  throws 
out  the  lower  arm  of  the  bell  crank  f,  the  upper  arm  of  which 
pushes  the  valve  stem  h  up  and  closes  the  the  valve  /.  It  is 
very  important  to  see  that  the  distance  between  the  valve  t 
and  the  seat  is  correct  (the  adjustment  being  made  by  nuts 
j  and  k)  as,  if  the  distance  is  too  great,  the  turbine  will  speed 
up,  because  the  sleeve  /  will  have  to  travel  farther  and.  con- 
sequently, the  .springs  will  have  to  be  stretched  more,  requiring 
a  greater  centrifugal  force.  The  opposite  will  be  true  if  the 
distance  is  too  small. 

Fig.  12  is  a  larger  view  of  the  steam  nozzle  and  reversing 
chambers  of  the  Pyle  machine.  The  steam  leaves  the  nozzle  a, 
impinges  on  the  wheel  buckets,  flows  into  the  reversing  chamber 
c,  is  redirected  on  the  buckets,  as  will  be  seen  by  following  out 
the  dotted  lines,  and  leaving  the  buckets  the  second  time,  enters 
the   chamber  d. 


SMITH  SHOP  TOOLS 


BY  J.  F.  PHRRITT 

Foreman  Blacksmith,  Seaboard  iiir  Line,  Jacksonville,  Fla. 

^HE.'VRING    DRA\\Jb.-\R    RIVETS 

Fig.  1  shows  a  device  for  shearing  rivets  from  drawbars  that 
are  to  be  repaired.  It  can  be  easil; '  attached  to  a  machine  punch. 
This  tool  works  so  satisfactorily  and  is  such  a  time  and  labor 
saver  that  it  will  pay  for  the  trouble  of  making  it  in  a  very 
short  time.    Referring  to  the  drawing,  A  is  the  main  plate  which 


is  attached  to  the  machine;  B  is  r 


turning;  C  is  an  adjustable  slide  t )  suit  the  width  of  the  draw 


clamp  to  prevent  slipping  or 


of  Drarrban 


'•-<C 


B 


ui. 


Fig.   1 — Tool  for  Shear! 


ig    Drawbar    Rivets 


bar;  D  is  the  punch  which  is  milled  flat  on  one  side  and  dressed 
as  a  side  set;  E  are  standards  tc  support  the  clamp;  F  is  a 
reversible  handle  for  operating  thj  clamp  by  a  1^-in.  screw, 
and  G  is  the  crank  screw  for  operating  the  slide.  In  shearing, 
the  rivet  should  be  backed  up  by]a  guide  to  avoid  springing. 
This  guide  can  be  attached  in  the  lame  manner  as  the  stripper 
used  on  a  machine  punch. 


TOOL    FOR    M.\KING    END 

I"ig.  2  shows  a  tool  used  on  an 
door  hangers  for  freight  cars.     No 


Com  pie  iec/  Hanger 


DOOR    H.^XGERS 

air  machine  for  making  end 
sizes  are  given  as  they  are 


1 


(:::|p 

To, 


Fig.  2— Tool  for  MakI 


d   Door  Hangers 


governed  by  the  hanger  to  be  mace.  One  application  of  the 
air  completes  the  hanger.  In  opeiation,  the  long  portion  of 
the  plunger  A  moves  forward,  forciig  B  over  and  forming  the 
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bent  portion  of  the  hanger,  as  shown  by  the  dotted  lines.  In 
moving  forward,  C,  following  A  and  B,  completes  the  hanger 
by  turning  down  the  end.  The  coil  spring  E  forces  B  back  so 
that  it  is  ready  for  the  next  operation.  The  loose  rivet  F  acts 
as  a  pivot  and  the  rollers  G  are  to  reduce  friction  on  A  and  C. 

PUXCHING    OUT    HIXGES 

Fig.  3  shows  a  tool  used  under  a  steam  hammer  for  punching 
out  hinges.     No   dimensions   are   given   as   these   are   regulated 
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Fig.    3 — Tool   for   Punching   Out    Hinges 

by  the  hinges  required.  The  punches  are  made  exactly  the 
same  length  and  are  placed  in  the  tool  as  indicated  by  the 
letters  A  and  B. 


AUTOGENOUS   WELDING    IN 
TIVE  FIREBOXES 


LbCOMO. 


BY  N.  H.  AHSIUOLH 


The  firebox  repairs,  illustrated  in  this  article,  have  had  over 
six  months'  service  and  have  developed  no  leaks  or  trouble  of 
any  kind  due  to  the  welding. 

Fig.  1  shows  the  operation  of  welding  a  crack  in  a  mudring 
in  running  repairs.  This  crack  is  shown  in  the  sketch  and  de- 
veloped about  four  months  after  the  engine  had  received  a 
general  overhauling.  All  of  the  grates  and  frames,  and  one 
corner  piece  of  the  ash  pan,  were  removed,  and  it  was  necessary 
to  take  out  12  corner  mudring  rivets  and  remove  six  staybolts. 
The  corner  pieces  of  the  firebox  side  and  flue  sheets  were  cut 


Fig.  1 

out  as  shown,  ground  bevel  along  the  cut  out  edge,  annealed, 
and  laid  one  side.  The  outside  corner  plugs  of  the  throat 
sheet  were  removed  to  allow  the  mudring  to  expand  and 
contract  during  the  operation  of  welding.  The  mudring  was 
chipped  out  in  a  V  shape  both  ways  from  the  bottom  rivet 
'lole.  This  opening  was  then  filled  in  from  the  hole  down 
to  the  bottom  edge  of  the  mudring,  using  the  oxy-acetylene 
torch  and  J4  in-  Swedish  iron  for  flux.  From  the  rivet  hole 
to  the  top  edge  of  the  ring  was  next  welded,  filling  in  until 
the  original  thickness  of  the   ring  was   restored.     The   weld 


was  tested  with  a  20  lb.  sledge  after  it  was  cold  and  develop- 
ed no  fractures.  After  chipping  the  face  of  the  ring  smooth, 
the  old  pieces  of  the  side  and  flue  sheets  were  bolted  in 
place  and  welded.  As  the  mudring  contracted  about  J^  in. 
during  the  operation  of  welding  the  fracture,  the  outside 
corner  of  the  throat  sheet  was  refitted  and  corner  plugs 
applied.  The  rivets  and  staybolts  Avere  then  applied  and  no 
leaks  developed  at  any  of  the  welds  during  the  hydrostatic 
tests.  The  entire  operation  consumed  35  hours,  with  a  mini- 
mum amount  of  stripping.    Three  other  engines,  two  of  which 


/fefd 


had   back   corners    fractured,   have   been    repaired    in    the   same 
manner,  and  have  been  equally  successful. 

In  Fig.  2  is  shown  a  patch  applied  to-  a  right  side  slieet 
near  the  back  mudring  corner  to  renew  a  mudburned  por- 
tion of  the  sheet.  The  side  sheet  was  ripped  out  a^^  indi- 
cated, and  the  edge  of  the  old  sheet  from  A  to  A'  was 
flanged  out  toward  the  fire  side  as  at  H.  From  A  to  C  and 
from  A'  to  C  the  edge  was  chipped  at  60  deg.  bevel  on  the 
fire  side  of  the  sheet.  The  patch  was  offset  along  a  line 
from  A  io  A'  as  at  /  and  fitted  up  flush  with  the  old  sheet 
along  the  ntudring  to  allow  for  the  grate  frames.  The  edge 
of  the  new  patch  from  .1'  to  i.^ was  chipped  with  a  revi-rse 
bevel  of  30  deg.  as  at  //.  The  flush  welds  from  A'  to  C  and 
A  to  C  were  first  made,  the  old  sheet  being  kept  red  hot  at 
B  and  B'  until  the  respective  welds  were  completed,  so  that 
the  draw  resulting  from  the  contracting  of  the  welds  in  cool- 
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Me/a/ 


Crack  on  Line  AS 


;  Fig.  3 


ing  would  be  in  the  old  sheet,  and  not  disturb  the  position 
of  the  patch.  The  box  weld  from  A'  to  A  was  next  com- 
pleted and  the  rivets  and  staybolts  applied. 

In  a  patch  of  this  kind  the  draw  resulting  from  the  cooling 
of  the  welds  is  at  a  right  angle  Avith  the  plane  of  the  sheet. 
This  draw  keeps  the  patch  tight  against  the  flange  of  the 
old  sheet,  as  a  result  of  which  it  is  not  necessary  to  keep 
any  clamps  on  the  patch  to  hold  it  in  position. 

In  Fig.  3  is  shown  a  method  of  welding  cracks  in  the 
side  sheets  of  wide  fireboxes.  Cracks  have  been  successfully 
welded  in  a  number  of  side  sheets,  this  particular  illustration 
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sliowinp:  the  tirebo.x  of  an  oil  burner  which  has  had  over  six 
nionths'  service  since  the  welding  of  the  cracks  was  completed. 

There  were  four  adjacent  cracks  in  the  right  side  sheet 
near  the  door  sheet.  The  stayholts  were  removed  and  the 
cracks  chipped  out  for  their  entire  length  as  shown  at  C. 
leaving  an  opening  about  %  in.  wide.  The  slieet  was  then 
heated  with  the  gas  torch  for  a  distance  of  l^j  in.  back  from 
tlie  edge  of  the  chipped  out  portions,  and  1)ent  in  toward 
tile  water  space  as  shown  at  D.  This  left  an  opening  lis 
in.  wide  and  the  length  of  the  crack,  as  shown  on  the  line 
MiV.  A  piece  of  J<<  in.  steel  1J4  in.  wide,  //,  was  then  shaped 
to  cover  the  opening  D.  This  piece  was  placed  against  the 
edges  of  the  opening  on  tlic  water  side,  the  hole  in  the 
outside  sheet  was  tapped  and  the  staybolt  K  run  against  the 
yi  in.  piece  to  clamp  it  in  position  during  tlie  welding.  The 
edges  of  the  opening  and  the  y»  in.  piece  were  then  welded, 
the  opening  being  filled  with  iron  from  ^4  i"-  stick  flu.\  until 
the  original  f«  in.  thickness  of  the  slieet  was  ol)tained  as  at 
r.  The  staybolt  holes  were  then  drilled  and  the  staybolts 
applied  in  the  usual  manner.  This  method  has  been  stand- 
ard with  the  writer,  and  has  never  resulted  in  a  failure  of 
any  kind  after  the  engine  left  the  slioj). 

This  operation  of  welding  cracks  illustrates  further  the 
idea  of  compensating  for  the  contraction  of  cooling  welds, 
by  removing  the  area  of  contraction  from  the  general  plane 
of  the  side  sheet,  the  contraction  in  this  case  being  at  right 
angles  to  the  plane  of  the  sheet,  instead  of  in  the  same  plane, 
as  when  flush  welding  of  cracks  is  attempted. 

in  autosencous  welds  as  made  by  the  writer  there  is  no  pre- 
heating of  sheets,  nor  are  any  preparations  made  other  than 
to   fit  up   the   patches   and   sheets   ready  to   weld.     There   is 


THE     APPRENTIGE-A    BOY 


-A//'//  up  fyr-flon 


Fig.  4 


no  niovement  of  any  patch  or  sheet  where  the  bo.x  weld  is 
used  and  all  the  holes  can  be  punched  in  the  sheets  before 
the  welding.  In  patches  where  the  flush  weld  is  used  the 
holes  are  generally  left  blank,  and  drilled  after  the  welding 
is   completed. 

In  oil  burning  locomotives,  equipped  with  the  front  end 
burner,  the  top  and  side  door  sheet  seams  give  much  trouble 
by  leaking,  due  to  the  intense  heat  in  this  part  of  tlie  firebo.x. 
Repeated  caulking  in  the  roundhouse  soon  reduces  the  lap. 
as  a  result  of  which  a  new  door  sheet  is  often  necessary  when 
the  engines  are  shopped.  Since  the  advent  of  gas  welding 
>uch  repairs  are  made  b}'  chipping  the  flange  holes  in  a  \' 
^hape  as  shown  in  Fig.  4.  The  opening  is  then  filled  in  to 
the  edge  of  the  lap  with  stick  tlux,  made  of  sheared  strips 
of  forebox  j)late,  5/16  in.  square.  The  holes  are  then  reamed 
and  countersunk,  and  rivets  or  patchbolts  applied. 


I'reo  oi.ixG  I'kkish.xble  Freight. — The  precooling  of  perishabK» 
freight  before  it  is  placed  in  refrigerator  cars  has  become  recog- 
nized as  very  desirable.  Tliere  are  certain  classes  of  perishable 
freight,  such  as  meats,  dairy  products,  etc.,  with  which  it  is 
absolutelv  necessary  to  do  this.  In  these  cases  the  precooling 
is  usually  done  in  cold  storage  warehouses,  and  the  cars  iced 
for  a  sulTicient  time  before  loading  to  insure  the  proper  tem- 
perature inside  the  car  when  the  products  are  loaded.  In  the  case 
of  fruits  and  vegetables,  while  precooling  is  very  desirable,  it  is 
not  absolutely  necessary.  A  carload  of  fruit  will  probably  take 
two  or  three  dcivs  to  reduce  to  the  proper  temperature  if  loaded 
without  precooling,  whereas  by  precooling  either  in  the  car  or 
in  the  cold  storage  warehouse,  this  reduction  of  temperature  may 
be  accomplished  in  a  much  quicker  time. — Railway  Age  Gazette. 


BY(  A.     B.    KERR 
Instructor  of   Apprentices,  St.| Louis  &  San  Francisco,   Springfield.  Mo. 

Apprentice  education  is  i  radically  a  new  department  of  rail- 
roading, but  it  is  a  departm  ;nt  of  very  great  possibilities.  While 
at  present  apprentice  .scho  >1  instruction  is  generally  given  to 
only  the  boys  in  the  mechanical  department,  yet  the  author  be-i 
lievcs  that  within  the  next  decade,  a  broader  scope  of  railway 
educatiou  will  be  deseloped  in  which  practically  all  skilled  em- 
ployees will  Itc  under  instruction  which  relates  directly  to  their 
crafts.  I 

e  itice  boy  is  at  present  quite  a  large 
apprentice  is  a  boy,  he  is  essentially 
an  individual.  All  scheniea  of  scientific  management  that  have 
so  far  been  developed  for  lini  have  failed  because  of  this  fact. 
Apprentices  may  be  required  to  pass  standard  examinations  be- 
fore entering  their  apprent  ceship.  they  may  be  impartially  and 
systematically   corrected    and    graded    by   their    foreman    and   by 


However,  the  shop  appr 
enough  problem.     Since  an 


their  instructor,  they  may 
still  a  boy.    This  nature  reii 
istic    should   be    studied   by 
knowledge  and   sympathy  t 
jirentice   toward   good  and 
to  attempt  to   accomplish   i 
discipline.     When   drawn   a 
links  he  cannot  swerve  to 
may    suddenly    swing   out    i 


)e  disciplined ;  yet  the  apprentice  is 
lires  that  he  be  led.  Each  character- 
bis  foreman  and  instructor  and  the 
t  lus  established  used  to  lead  the  ap- 
iiitelligent  workmanship  rather  than 
by  the  use  of  an  inflexible  rod  of 
ong  by  the  "different  individuality" 
)ne  side  but  when  pushed  ahead  he 
if  the  line  of  applied  force.  Every 
means  should  be  used  to  find  these  qualities;  his  parents,  asso- 
ciates and  friends  should  lie  tactfully  consulted  with  this  one 
[lurpose  in  view. 

Discipline  is  at  times  ne^  essary  and  from  the  standpoint  of 
the  foreman  and  instructor  it  is  becoming  more  necessary  each 
year.  There  was  a  time,  fjst  disappearing,  when  an  apprentice 
was  automatically  disciplinep  by  his  fellow  workmen.  Before 
the  days  of  apprentice  .scho  )ls  and  systematic  management,  the 
.ivcraiie  journeyman  conside  ed  himself  an  instructor  in  the  mys- 
terious art  of  his  trade,  th;  ritual  consisting  of  knocks,  jokes 
and  ridicule.  Very  few  I  ooks  were  written  concerning  his 
craft  and  how,  the  mechani  :  asked,  could  a  boy  learn  anything 
unless  he  v.ere  impressively  talked  to  over  a  vise  or  deep  in  a 
pit?  This  period  has,  howcicr,  about  passed,  and  the  journey- 
man now  feels  that  it  is  the  company's  work  to  train  the  boys. 
Discipline  should,  therefore,  also  be  administered  by  the  com-  . 
pany,  but  care  must  be  exer  :ised  by  their  agent  in  its  adminis- 
tration. He  should  be  a  ma  i  who  is  intimately  acquainted  with 
the  boys  and  with  the  men.  li  e  should  know  each  little  peculiarity 
of  his  boys,  their  wcakness(  s  and  their  ambitions.  He  should 
have  the  respect  of  the  journeymen  and  the  liking  of  the  appren- 
tices: he  should  be  recogni:  ed  as  the  source  of  grievance  ad- 
justment, and  the  coni])any's  friendly  advisor  for  the  boys.  In 
short,  he  should  be  intellige  itly  sympathetic,  yet  impartial  and 
just.  Thus  armed,  the  agent  is  properly  equipped  to  administer 
discipline. 

In  both  shop  and  classrooai  instruction  the  foreman  and  the 
instructor  should  work  togenier  to  bring  home  to  the  boy  the 
prime  principle  of  importance  and  thoroughness.  It  is  a  lament- 
able fact  that  at  least  three-fourths  of  the  apprentice  applicants 

ducated  in  the  public  schools,  have 
little  knowledge  of  the  priiici  iles  underlying  the  studies  in  which 
they  have  been  educated.  lixplain  everything  clearly;  do  not 
leave  a  boy  in  doubt  regarding  any  operation  or  problem.  Every- 
thing about  the  shop  has  a  n  asonable  explanation,  and  it  is  es- 

t  that  the  reason,  not  merely  the 
he  apprentice.  By  diagrams,  and 
just  why  a  square  foot  is  not  a 
linear  foot,  and  why  it  is  a  measurement  of  area.  It  is  not  neces- 
sary that  explanatory  titles    >e  given  to  each  branch   of  study. 


sential  to   future  advancemei 
"theory,"'   be  understood   by 
examples,  if  necessary,   show 
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hut  starting  with  the  elementary  principles  of  the  work,  the 
entire  study  should  I)C  fal)ricatcd  into  a  structure  of  practical 
working  knowledge.  Create  within  the  apprentice  first  a  love 
of  principle,  then  teach  him  the  importance  of  accuracy,  and 
finally  develop  speed.  The  function  of  the  apprentice  depart- 
imnt  is  specific,  yet  general,  for  its  influence  often  pervades  the 
entire  shop.  Each  apprentice  system  is  a  local  one  in  detail, 
inasmuch  as  it  must  conform  to  the  local  conditions.  No  text 
has  ever  been  prepared  which  successfully  deals  with  the  entire 
!tnbiect,  for  each  apprentice  is  a  boy  on  his  own  street. 


DEVICES  FOR  SHOP  USE 


BY    LcROY    S.VIITH 


M.\GXETIC    OLD     M.\N 


The  magnetic  old  man  shown  in  Fig.  1  is  made  up  of  coils 
fif  an  automatic  motor  starter,  which  had  been  discarded,  into 
a  form  suitable  for  serving  as  a  support  for  a  small  electric 
or  air  <irill  used  for  drilling  telltale  holes  in  staybolts  in  the 
boiler.  The  one  shown  is  for  use  at  220  volts,  direct  current, 
and  works  best  when  the  coils  are  in  a  vertical  position. 


to  bring  the  forge  up  to  a  convenient  height  for  the  operator. 
The  furnace  is  made  of  ;«-in.  boiler  plate  and  has  a  wind  guard 
extending  half  way  around  it.  A  screen  of  ,J^-in.  boiler  plate  is 
placed  in  the  bottom  of  the  furnace  through  which  compressed 


Fig.  1— Old  Man  Held  tn  Wace  Matfnettcally 


P<)RT.M?1E     RIVET     FORGE 


air  is  blown,  giving  the  necessary  draft  to  the  fire.     The  air  is 
A    substantial   prtrtable   rivet    forge   that  may  be   made   in   al-      taken  in  through  the  M-in.  hose  connection,  as  shown  in   l"ig.  3 
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Fig.  2 — Details  of  Portable  Rivet  Forge 
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"lost  any  railway  shop  is  shown  in  Figs.  1  and  3.     The  wheels       and   regulated  by  a   YiKn.  stop  cock.     A  pan  9  in.  wide  x   ISj^ 
are  15j/^  in.  in  diameter  and  the  framework  is  so  designed  as       in.  long  x  V/\  in.  high,  made  of  ^^-in.  steel  plate,  is  fastened  to 
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the  frame  ut  the  forge  for  carrying  a  (juantity  of  cold  rivets 
for  the  work  at  liand.  There  are  live  .'.'-in.  holes  drilled  in  the 
bottom   to  allow   any  water   that  may  fall   in   the   pan   to  drain 


Fig.     3 — Portable     Rivet    Forge 

out.     The   working   drawing.-;  .and   details  are   clearly   shown   in 
the  illustrations. 


ROUNDHOUSE   TEST   RACK   FOR     EXAM- 
INING  LUBRICATORS 


BY  F.  W.  BRNTLEY.  JR. 

Machinist.   Butler  Shops,  Chicago  it  North  Western.   Milwaukee.  Wis. 

.\  great  deal  of  the  running  repair  and  overhauling  work 
done  on  lubricators  at  roundhouse  points  is  work  about  which 
the  repairman  i<   forced   to  draw   his  own  conclusions  as   to  tiie 
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Copper  Pipe 


^  4  Clob<r  yahe 
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i,B4M,pp/t 


Rack  for  Testing   Lubricators  in  the  Roundhouse 

exact  nature  of  the  defects.  This  is  for  the  most  part  due  to  the 
fact  that  the  opportunity  for  examining  the  lubricator  generally 
arrives  after  the  locomotive  has  been  housed  and  coole<l  down. 
The  illustration  shows  a  simple  test  rack  which  can  be  placed 
on    any    convenient    roof    supptirt    or   post    of   the    roundhouse. 
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Steatu  can  be  obtained  f»om  a  tap  in  the  blower  pipe  whicl 
generally  extends  down  the  siile  of  the  post.  W  ith  this  ar 
rangement  the  lubricators \can  be  tested  under  nearly  the  same 
conditions  as  those  under  vhich  they  operate  on  the  locomotive 
and  after  an  overhauHng  will  reveal  any  leaking  joints  which 
may  not  have  been  prt)p(  rly  or  securely  tightened;  the  con- 
dition of  the  feed  nozzle;,  reducing  i)lugs,  gaskets,  etc..  can 
be  ascertained  before  appl  'ing  the  lubricator  to  the  locomotive 


TOOL    FOR    SETTING    BOILER   COURSE 

IHEETS 


BY  PKUL  R.  DUFFEY 

In  large  locomotive  boiler  repair  shops  the  setting  of  new 
boiler  course  sheets  canm  t  be  done  without  special  formin.tr 
devices.  The  tool  shown  in  the  drawing  has  been  found  to 
be  very  useful  in  this  connection.  The  male  die  is  inserted 
in  the  top  of  a  press  and 


he  female  die  in  the  bed  or  plate. 
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ng    Boiler  Course  Sheets 


The  sheet  is  placed  belwecii  the  two  dies  and  the  wedge  set 
in  the  proper  distance,  qi  ickly  and  accurately'  giving  the 
sheet  the  proper  set.  The  dies  and  wedge  should  be  made 
of  a  good  grade  of  axle  si  eel  in  order  to  successfully  hold 
their  shape  under  the  requirtid  work.  .\11  of  the  parts  should 
be  machine  linished. 

REKki(;EK.\r(iK  t  .\r  Const  trcTio.v.— During  the  past  three 
years  3^^.770  refrigerator  car.--  were  built  by  the  private  car  lines 
and  the  railroa<ls.  l-he  cajjai  ities  of  7,(KX)  of  these  were  not  ob- 
tainable. Of  the  rest,  3.3  pe  ■  cent  were  of  less  than  60.(XX)  lb. 
capacity.  .^7  i>er  cent  were  of  ( (1.000  lb.  capacity,  8.2  per  cent  were 
of  70.000  11).  capacity.  25  per  c  L-nt  were  of  80,000  lb.  capacity,  and 

I.  capacity.  Of  the  total  of  2^,770 
with  steel  underfratues ;  12,448 
draft  gear;  0.778  were  equipped 
1,932  were  of  all- wood  construc- 
tion, and  505  were  of  steel  fipme  and  underframe  construction. 
The  following  table,  giving  ihe  percentages  of  those  cars,  of 
which  information  could  be  (jptaiiied,  that  were  constructed  with 
.steel  underfranies,  friction  draft  gears,  sjiring  draft  gears,  and  of 
all  wood,  shows  clearly  the  reqent  tendencies  in  construction : 


0.5  per  cent  were  of  90,000  1 
cars.  21.941  were  equipped 
were  e(]uii»ped  with  friction 
with     spring     draft     .gear; 


19ll 

Steel    underframe     44.3   per  cent. 

J'riction    draft    gear M.i  per  cent. 

Spring   draft    gear 21A  per  cent. 

.MI   wood  construction 29.7  pei    cent. 


1912  1913 

51.7  per  cent.  79.4  per  cent. 

8.8  iK-r  cent.  89.2  per  cent. 

21       per  cent.  0.2  per  cent. 

3.2  per  cent.  0.2  per  cent. 

— Raihi'ay  A^c  Gazette. 
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HIGH    SPEED     DRILL 


A  high  speed  drilling  machine  which  has  a  capacity  for  driv- 
ing 2y2-n\.  diameter  high  speed  drills  in  solid  steel  has  been 
developed  by  I>aker  Brothers,  Toledo,  Ohio,  and  is  shown  in 
the  accompanying  illustration.  This  machine  is  massive  and 
powerful  throughout  and  is  provided  with  a  full  range  of 
.speeds  and   feeds   for   rapid  work. 

Changes  are  obtained  through  hardened  sliding  gears  mounted 
on  ball  hearings  which  give  high  efficiency  and  great  durability. 
With  the  driving  pulley  running  at  500  r.  p.  ni.  there  are  six 
speeds  to  the  spindle,  as  follows:  500,  369,  258,  179,  130,  92y2. 
Any  one  of  these  speeds  may  be  obtained  instantly  by  means  of 
sliding  gears  contrt)lled  hv  one  lever   within  easv   reach  of  the 


The  machine  illustrated  has  a  compound  table  which  i>  pro- 
vided with  screw  adjustments  in  all  directions.  Micrometer  col- 
lars are  provided  on  the  in  and  out  and  the  cross  movements 
and  it  is  not  necessary  to  lock  the  table  in  i)osition  after  an 
adjustment  has  been  made.  1  his  table  is  16  in.  by  3b  in.  and 
the  ma.ximum  distance  from  the  end  of  the  spindle  to  the  top  of 
the  table  is  25  in.  The  table  has  16  in.  vertical  travel.  A  dis- 
tance of  12'4  in.  from  the  center  «>f  the  spindle  X>>  the  face  of 
the  column  is  provided. 

A  belt  drive  from  either  a  shaft  or  a  motor  can  be  used.  In 
the  latter  case  a  10  horsepower  motor  is  specified.  When  shaft 
driven  a  3-in.  belt  running  <jn  an  18-in.  diameter  pulley  at  475 
revolutions  a  minute  is  recommended  in  the  si)ecitkatii.ns. 


AIR  HOSE   PROTECTOR 


The  illustrations  show  a  new  design  of  air  hose  protector 
that  is  practically  indestructible  and  may  be  applied  easily  to 
any  air  brake  hose,     it  is  designed  to  prevent  the  Imse  being 


,A~^ 

% 

1 

Malleable   Iron    Protector  for  Air   Hose 

cut  at  the  nipple,  and  at  'tlie  same  time  tti  not  interfere  with 
the  Uexibility  of  the  ho.se,  the  iwotcctor  being  hinged  to  the 
damp,    as    shown,    lor   that    specific    jnirpose.      The    protector    is 


Ball    Bearing    High   Speed    Drill. 

operator.  The  machine  is  so  arranged  that  there  are  no  idler 
gears  running  at  any  time  and  only  one  pair  is  in  mesh  at  a 
time. 

Ihe  gears  in  the  train,  except  the  large  top  driving  gear,  ate 
of  steel,  oil  treated  and  hardened.  They  run  in  baths  of  oil 
and  are  protected  by  suitable  guards.  The  driving  shafts  are 
mounted  on  high  duty  radial  bearings  enclosed  in  oil  tight  cases. 

Tlie  spindle  is  made  of  high  carbon  hammered  steel  and  the 
thrust  is  taken  on  high  duty  ball  bearings.  The  spindle  has  a 
diameter  of  two  inches  at  the  driving  end  and  three  and  one- 
quarter  inches  at  the  nose.     It  has  a  vertical  feed  of  16  in.  and 

>s  equipped  with  a  depth  stop.  Twelve  changes  of  feed  per  made  in  a  bell  shape  to  increase  the  range  of  flexibility,  and  to 
revolution  of  the  spindle  are  provided,  ranging  between  .006  also  bring  the  protector  away  from  the  hose  at  the  extreme 
and  .032  in.  end   of  the  nipple,   thereby  preventing  any   possibility  of  cutting 


Peffers  Air  Hose  Protector 
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Rnck   for   Testing   Lubricators   in   the   Roundhouse 

exar<  hatirr***'!  the  iflt-^iccts.  This  i*  for  tlie  iii^'st  part  (hu-  i"  tin.- 
fact  that  tile  upiM>rtijnity  f<»r  ixainiiiiiii;  tlu'  hihricator  miu-rally 
arriv^es  atfttt  tile  l<'C*»nn'tivt.'/-lisis  lieiii  1i"IIm<1  ainl  (.■>ii.k>l  <1. lun. 
The  illustration.  shV>\v<  a  .siniplc  test  rack  which  can  he  placc^l 
('ti  ,.anv.  con  veiHent   roof    support    or    p"-;t    tf    the    roiuidhoii-c 
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Strain  can  be  <->btaiuetl  fi«>ni  a  tap  in  llie  l)I<>\\rr  pipe  whicl 
ycnerally  extends  dovvn  t  le  si<le  of  tiie  pc);»t>  With  tliis  ar 
rangenieiu  tlie  hihricitors  can  be  tested  under  iiearl.\  the  sanr. 
conditi'Uis  us  those  under  .hich  they  operate  on  the  locouiotivi 
and  after  an' ovvrhanhn;-;  uill  reveal  any  leakiui^^  joint>  whici 
may  not  ha\i-  been  propi  rly  ur  securely  li.ybtened;  the  co«-- 
ditioii  iif  the  feed  .Ho/zle  .  reducinii  plu.ns,  t;asl<ets.  etc..  can 
be  ascertaiAied  befMre  .ipplliim  t!u-  !iil>rivau".r.  to  the  Jocuriiottve 
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Tool    Used    in    Sett 


ig    Boiler   Course    Sheets 


!'    Hi<^    prt'virer  ■'tlr^tnni.-ei-  ipi 
tin-  proper  sci.     'i'be 
;. .^ .  a.  K''.«h1  grade  . of  axh-v  M 
their  >lrapenhUcr  t'  vir 

l«-  iiia'diiito  tinisliei' 


the   i.\.)   «liv*s  aiitl   iW  'W'edf't;  .set. 
ckly    auti    accuraLely  .  giyiti.e    the 
lies  and  wedgv  .should  be  rtiadi 
el . ill. ' •rder  to  •j.tKce.ssi'uIiy  In >hl 
ducrb.       \n  ofMlu-"^i>arfs..!rh};ulc! 


\ iiv  timh  by . ihc  pru'Hte "car  lin^.? 
les  of  7,fK<),iif  ihe'se  were  not   «ib- 

ccm  Wtrv  I'l  lo!^^  Uuui  (4ij)0()  lb; 
(Xi(|;  ib.  vai>ac»lA\  8v2  per  cOnt-  were. 
■  f  7(),tiiH)  lb!  v^^apacilV.  2.0  per  .cliit  were  of  S(J.<)IK)  lb;  cnpaehy.  and' 

trripacity;    <)f  the  total  of  M77f' 

with  ..steel  underfranies;  IJ.44^ 
draft  gear :  ib.77S .  Xvete  .  e<|«ippe<I 
"3Z  wert    of   all-w'«K)<l    ponsiriic- 

uie  anrl  luiderfraine  construction. 


i\K|"j|i|(.;KH>\t'         1  ( 

.  1  a rs  .Jf<./'7t>  refriJiemnir  eius 
and  the  »^ilfr'">;s(l.s.      Mu''cai>aV 
tainai)|e.     (.>f  .ih^e  ie>l.. .^:3  pet 
c;  i.aeifi.  r/pt-rcftili'  \V,er»    ii'  ' 


(<.3.1KT  cent  were  of  '^t^XJO  11 
cars.     Jl.'MI      were     equipped 
Xvero    ifiuijii'iM    \\.ijh    friOlion 
uitli      sprinif     ilraft'  . jge.:!  ; 

.-ind   .T<l5    were  nf   steel    ff 


ti<<ii.  .'iml   .-no    were  nt    steel    h  une  anrl   luuleriraine  construction. 
The    lolliiuiiiy    'able,    uiviu'.!    Ihe    lu  iventa.s'es    of    those    cars,    ot 
wiiicb  inforniation  coidd  l>e  ollai.ied,  that  were  constructed  witlr 
-till  niiderfranies.  friction  -Ira  l  uear-;.  >prni'.^  dr.tfl  Jii^afs,  anrl  .i)f . 
.di  u I.  shows  clearly  the  ric4nl  teiidiHicieslin  conNiriution  : 
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Ml    Wood    cciiisti  lutii'ii _'*',"  p«" 


tlMll. 

crill. 
Cl'llt. 


IVIJ. 

.=^1."  plT  CfMt. 

S.!<  |K-r  Cent. 
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HIGH   sim:hd  drill 


•  A  hii;U  spct-'Jil  (Irillini:  iriacliinc\\litdi  has  ii  capacity  lyr  driv- 
iiii;  2?j-in.  tliaiiu'lcr  Iiisili  speed  <irills  in  solid  steel  has  been 
<)v\»1««iK<i  hy  iJakvr  Urol  hers.  I  Olcdo,  <  )hio.  and  is  shi>wn  in 
the  ;uvoiiipanyin>f  illitstratU'n.  Ihis  nKU'liiiie  is  nrassive  and 
puttcriul  llnougiuiiU  atvd '  is.  pfqvifled  witlt .  a  itiU  range  of 
speeds  an»|:  feeds  for  rapid  \v(trk''i->>> 
Liutiiirr*  arc  (►htaint-d  thr<mi>h  hnrdem-d  sli.lini;,iii;u>  iiMuntctl 

11  hall  iHuriiiiis  ufik-|i  jjivc  hiyli  clficiency  and  jircat  durabiliiy. 
\Viih  jhe  dri\  ing  pulley,  runniiiij  at   500  ;rlpsJii>;  there  arc.  sfx: 
speeds^  io  the  spiiidle,  as  follows:  500.  369.  258.   ITP.   130.  92K-: 
Arty  (itie  of  these  specds^  may  he  <vh(aiiud  instantly  hy  ineails;  of 
-It'lin"   jiear*   f<inirilK'<l   l,)y   dtio   Icyer    within    i-.isy    rviifli   ni   tin' 


:;^^;;;v  •-...;%.:.;- ^■^pp■,.>^;;f.;,^ 

,^i^:-'2^i&^ 

/F         uitjuakm     Jl^^ 
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«^         1 

Tjic  macliixii-  ilUisirat<<J  liaS   a'Vi>tnp>.ui><l  tiUile,A\i|ii3r  i^  i  r 
\ided  w  jtli  jscfew  .adjlls.triians  iiiail  diTeciToiis.  '  )iljer<»metjet 
lat^s  arc;  provi<M : tin  {hc^^ft  ahd^tjut;.  antt^i^  tni^vi-iiKut - 

and   h    is  fiut    ivcct'ssary  ,ti^  |>  'etc    ilu'  :.taJHc=    in    p« »s=iiiiJit" 'setter  .aii 
adjvisniHtit  '>as  heetj  inaile,     , t  IjJs  iabk;  is:.  1<»  in,  I'tv   .'-.   :•     ;,n;f 
the  m;t\|n|U!U  rlistahVe  froin  ihx>  tiid  t->i  th<i  siH«Ulc  i 
Jtlie-taMe .  iji' 25  in.  ;>  Tliv.  talVle  lias  K>  jm.isiy'crtieaV  tTaviHJ.- 
tfinee  uf  12'  :}   hi;;  frv'tiT  tW  ci>niefv;4;ii- jil|i'  wp^^^  i;., 

thf  eoluinn  iii  iiritvidtd;    .;  ^-J^'v^-     ,•'.^^  ••;>-=; 

A. ImU  vlriye  fr<'«n  <-itlter  ^-i  s1'iafi*«^'f  aVm-t.^r'cTffv  1»c.r4^^       ' 
the  iuiter;'casc..a  W  tio  W^liin  jshait 

driven  a  3-111.  1  'eh   rnnn in;:  <  >n  aVi .; i:^ii i;  di.anjeier  piilje v  at  47? 
revohut« tns  a  nwiiirtv  i>  ree.<,Miinjvndeil',i«  iiiie^^.  sjiieciricaii< •)'- 

AlH  HOSL  PROTIXriOR 


l  Ire  iIUist4\'rtr<.VHs;  show  ■  a  new  :.d'e.M|i;ir.:v.j'  -afr  hosi?  pf<J^-ct'  r 
tliat  fk ; v*r^<ctioa11>^~mdcstrtVctit>1ti  ittiil  nijij ;  ;l»e;;iip]F4't''T  Vasstly  t« ■ 
ajiy;a>t^-.^>r»^e*  h<>s«?v^^  ...-,..,..>.    .1,.    i      .    i,  ;p^ 


MalleabJe  iron  Protector' for  Air  Hose 

eitt  ;it   i-irt,   ji>uple;ja^n}  ;t£  t^Uj.  s.-tnu  ■:.( :  ui.i    in i 

the  .  Jlt^iliditj  .<d,:ih«i'  it^tse;  /jiiv  vjifisti?«  M  .i    mirt^  1niii;v  •,.  i. .  ,ui. 
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B.Tll    Bearing    High    Speed    Drill. 

p«^i:atot.  .  n^he-  niacliiiw  is  sir  arranged  thai  .ihere  arb  nv»  idUi 
^i-ars-nmiiinit  at  any  iitne  and-  only  one- i»air,  is  in  mesh  at  a 
tiini:.-' A^-;;;.,.:_'^  ■^-).'^r/-^:^  \\'C- !■/'.}■  h^'^^-y:  ■■-.:' 

Uie  Sears'tti  tin.  iraiil.  exeept  tht  larcc  top  driviny  ijeai,  aie 
•I  stevJ.ovl  titateil  ami  JianUiu-d.  I  hey  run  in  liallis  of.oil 
tiut  are  pfoteeted  by  suilahle  guards.  Tiie  driving  shaffs  ar€ 
iioiiniid  nn  high  duty  radial  iK-ariiiiis  enfloSed"  in  oil  tight  eases. 
11k-  .;^prnille  is  made  <»f  hi^^li  tarh>inhanniiervd  steel  and  the 
'Iii'Ust  is  taken  t.n  high  «hity  hall  hearin^is.  The  siiindle  has  a 
'lianieter  of  two:  inches  at  the  driving  end  and  three  and  one*-. 

M^iartir  ineh^s-  at  iht  Hose,     It  luis  a  A?eftical  fe«jd  t)f  16  in^  and     ':\":''  :/;:  '^■--''^.■y- '       : 

1-    e(|uippi(l    with    a    <leplh   stop.     Twelve   changes   of  feed  iVer      tnade  Uv ,5^^  incrva>c  llic  raiigc  <it  rtexiUiliiy.  ajnd  to 

xtretne 
:uuiuu 


Peffers  Air  Hose  Protector 


ie\  .luliun    (if   thv.^iHndle^i.a^^^^  .Q06:     al?ii.Vliring  the   protector   away    fr<*tn  the   hose   at  the   ex 

:ind   (132  in.:,  ;' •^•''       /  ...  v'.v  :;^^;.-■  W^^^  --   '     erivJ  of  tin-  nipple.,,  tjivrein   j.rev.titiuu   any   j,.  ,v.i1,ili-v    .,f  c 
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the  hcisc.  As  will  be  noticed  in  the  cross  section  the  restricted 
portinn  lit  the  protector  terminates  well  above  the  end  of  the 
nipple  so  tiiat  any  blow  received  l)y  the  protector  will  be  trans- 
mitted to  the  hose  above  the  end  nf  the  nipple. 

Both  the  protector  and  the  clamp  are  made  of  malleable  iron. 
The  protector  is  held  in  position  by  the  damp,  which  has  a  pin 
on  one  side  and  fmgers  on  each  siiie  of  the  break  in  the  clamp. 
The  fmgers  extend  underneath  the  lip  on  the  protector,  the  lip 
being  «»f  such  a  width  that  when  the  clamp  bolt  is  removed 
from  the  clamp  the  protector  may  be  easily  removed.  It  is 
claimed  that  the  protector  will  last  almost  indefinitely,  under 
fair  usage,  and  that  the  clamj)  may  be  used  over  several  times. 
This  hose  protector  was  invented  by  A.  Roy  Peffers,  474  South 
La  Salle  street.  .Aurora,  111.,  who  is  also  handling  the  general 
sales. 


ECONOMY     ENGINE    TRUCK 


An  improvement  in  engine  trucks,  adaptable  to  cither  the  two 
or  f«)ur-wheel  types,  has  been  developed  l)y  the  Economy  De- 
>ices  corporation,  30  Church  street.  New  York,  an<l  is  shown 
in  the  accompanying  illustrations.  This  employs  a  new  type  of 
centering  arrangement,  and  also  a  new  form  for  the  truck  frame 
and   pedestal. 

The  developmenl  of  this  truck  was  brought  about  by  the 
knowledge  that  the  very  large  locomotives  with  wheel  bases 
of  about  34  ft.  have  so  great  a  bolster  displacement  at  the  front 
truck  that  tlie  usual  designs  are  unsatisfactory  both  in  guiding 
qualities  and  in  preventing  Hange  wear  on  the  drivers.  This  is 
true  because  a  l)olster  displacement  of  as  much  as  i'/t  in.  is 
frequently  required  for  this  length  of  wheel  base  and  the  three 


General    View    of    the    Economy    Locomotive    Front    Truck 

point  hangers  generally  used  mu.<t  have  an  excessive  length  in 
proportion  to  the  spread  of  the  hanger  pins,  thereby  reducing 
the  initial  resistance  of  the  bolster,  to  the  impairment  of  the 
guiding  qualities.  The  evidence  of  this  is  seen  in  the  greatly 
increased  wear  on  the  driving  wheel  flanges  of  these  long  loco- 
motives. This  form  of  truck  is  shown  in  the  u])per  view  of 
one  of  the  illustrations  and  the  design  that  has  now  been  de- 
veloped is  shown  below  it.  The  latter  is  called  a  "constant  re- 
sistance" centering  arrangement  and  the  bolster  rests  on  the 
points  of  rockers  of  the  form  shown.  Upcm  the  displacement 
of  the  center  pin  in  either  direction  the  contact  point  moves 
on  the  curved  surface  of  the  rockers  and  the  inclined  plane 
to  the  bolster  and  thus  maintains  a  practically  constant  ratio 
between  .V  and  )',  or  a  constant  lateral  resistance.  It  will  be 
seen  that  this  ratio  in  the  three  point  hangers,  shown  above, 
increases  very  rapidly  as  the  center  pin  is  displaced  laterally. 

At  the  point  of  greatest  displacement,  which  occurs  when  the 
locomotive  is  going  around  sharp  curves  or  turnouts,  especially 


lallvlfound   in 


on  the  light  tracks  usually  I  found  in  engine  terminals,  the  di- 
minished resistance  offered  py  this  new  type  of  support  is  par- 
ticularly appreciated.  Furtnermore,  the  increased  guiding  ef- 
fort on  a  truck  on  a  tangeijt,  or  on  curves  found  on  the  main 
line,  which  results  from  the\Iarger  ratio  of  X  to  Y  that  can  be 
obtained  in  the  central  jjosition,  should  have  a  striking  effect 
in  the  form  of  diminished  w(  ar  of  driving  wheel  flanges. 

The  frame  and  pedestals    if  the  truck  are  cast   in  one  piece 
and  are  so  arranged  that  se)|ii-elliptic  springs  of  a  good  length 


General    Arrangement    of   the    Economy   Two-Wheel    Engine   Truck 

can  be  used  while  still  afifoiding  ample  clearance  under  the 
locomotive  frame.  It  will  be  noticed  that  tlie  springs  are  sup- 
ported by  hangers  directly  froi  n  the  main  frame.  Furthermore, 
advantage  has  been  taken  in  this  design  to  so  locate  the  pedestal 
tie  bars  that  they  come  inside  the  journal  boxes,  thus  making 
provision  for  journal  box  cell  irs  of  a  depth  suitable  to  insure 
pro[)er  lubrication.  The  arraigement  also  facilitates  the  re- 
moval  and   replacement   of  cell  irs   while   packing. 

The    pe<lestals    have    been   piovided   with    pressed    steel   shoes 
of  a   special   design,   held   in   ju  sition  by  vertical  flanges  on  the 


The    Upper   Views   Show  the    Usual   Three    Point    Hangers,    and    the 
Lower  the   Economy  Arrangement  for  Engine  Trucks 

sides  and  with  lips  turned  ove  the  top  and  bottom.  These 
can  be  quickly  replaced  when  worn  without  dropping  the 
wheels. 

The  design  further  includes  iist  iron  axle  collars  secured 
to  the  axle  inside  of  the  jourrial  boxes.  These  reduce  hub 
wear  and  materially  decrease  thq  cost  of  maintenance. 


Sm.\ll  Anthracite  Ship.me.xtsI  iv  Jaxu.xry. — Shipments  of 
anthracite  coal  during  January.  '.  914.  were  1.160.687  tons  less 
than  in  January,  1913.  The  diffennce  of  over  a  million  tons  in 
production  is  due  to  the  difference  |n  the  weather  the  first  month 
of  last  year  and  this. 
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LOW    WATER    ALARM 


A  recently  developed  type  of  low  water  alarm  for  boilers  is 
shown  in  the  illustrations.  This  alarm  is  the  invention  of  E.  J. 
Shearer  and  W.  D.  Anderson,  Lordsburg,  New  Mex.,  and  is 
designed    for    use    on    either    locomotive   or    stationary    boilers. 


Low   Water  Alarm   in   Position  on   a   Boiler 

The  device  has  a  small  valve  that  opens  li  in.  and  allows  the 
whistle  to  blow.  The  cross  pipes  at  the  bottom  are  the  expan- 
sion pipes  that  operate  the  lever  which  connects  with  the  valve. 


I 


A   Recently   Developed    Low   Water  Alarm 

The  alarm  is  placed  on  the  boiler-head  and  set  so  that  the 
cross  pipes  are  the  proper  height  from  the  bottom  of  the 
water  glass.  As  the  water  becomes  low  in  the  boiler  it  also 
becomes  low  in  the  alarm.     The  steam  follows  the  water,  and 


as  soon  as  the  water  leaves  the  cross  pipes  at  the  bottom  of 
the  alarm,  the  steam  enters  from  the  top  cock  and  causes  the 
expansion  which  operates  the  lever  that  opens  the  whistle  valve. 


JOURNAL  COOLER 


The  hot  box  is  always  considered  one  of  the  necessary  evils 
of  railroad  operation,  but  it  will  be  generally  admitted  that  there 
is  much  possibility  of  improvement  in  the  methods  of  cooling 
journal  boxes.  '-v:;  .  -  -    .-  ~ 

The  B-J  cooler,  which  is  shown  in  the  illustrations,  was 
designed  to  overcome  train  delay.  The  cooler  consists  of  a 
tank  resting  on  two  supports  which  are  clamped  to  the  journal 


^ 


w--Av.'^..vv^i'.'.'jy 


m:"'""'"'"^^'''-'-"'^''-'^^^-^^ 


vj  y/.'j  v^ji  fj.:  vjj:  \jja  f^^j  v^j:  i-.'j  vjj  VM  v. 


bn77J  >^  A  f  ^^  u^A  vfji  T^j\  j^j:  i/jji  v^i  r.rjl 


Thermostatic   Valve  Which   Controls  the  Flow  of  the   Water 

box.  Water  from  the  tank  is  carried  to  the  hot  journal  through 
a  short  hose  and  pipe  connection  which  is  controlled  by  an 
automatic  valve.  When  a  journal  becomes  heated  the  tank 
is  clamped  to  the  bo.x  and  the  nozzle  inserted  on  the  rising 
side  of  the  journal  so  that  the  water  will  tend  to  be  carried 
up  under  the  brass.  This  nozzle  sprays  the  water  as  needed 
the  full  length  of  the  hot  journal,  cooling  it  gradually.  When 
the  nozzle  is  placed  in  the  hot  journal  box,  the  thermostatic 
element  shown  in  the  line  engraving  expands  in  the  direction 
of  its  length,  forcing  back  the  feed  valve  and  allowing  free  flow 
of  the  cooling  agent  to  the  spray  pipe.  This  brings  about  a 
gradual   uniform   cooling   of  the  journal    and   brass.     With   the 


Cooler  Applied  to  a   Passenger  Truck 

cooling  of  the  journal  the  thermostatic  element  gradually  con- 
tracts, thereby  reducing  the  flow  until,  when  the  box  is  at  nor- 
mal temperature  the  flow  is  practically  stopped.  It  will  thus 
be  seen  that  the  amount  of  water  supplied  to  the  journal  is 
always  proportionate  to  the  degree  to  which  the  temperature 
of  the  journal  is  raised.  '.   ; 

No  running  time  need  be  lost  in  applying  the  cooler  as  it 
can  be  attached  during  a  regular  stop  of  two  minutes.  By 
feeding  the  water  only  as  it  is  required  there  is  no  occasion  to 


I^\ll.\\.\^       \<.l.     (.\/.  I    I'll.     M  I  (II  A. Ml  A  I. 
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the  iv'^'^c.  A^  Avilt  iiv  nt'tiii-tl  in  tlu-  cross  sfctiuii  liu  rr-trutKJ 
jK.rtitui  of  tho  [frotictor  ttriiiitiatts  wtll  .•(?>« ivf  tlir  vtxl  ><i  tlu- 
riijipic  .s<.  tliai  auy  bh.nv  n;ccivv«l  ''>'  '''«'  protrotiT  will  In-  iran-- 
mitlcd.  tA  I'w^bnsn  .»l»ov^  ,<i  tlu-   iiiiiplc. 

Iit'^th- tlic  i^r^itirtVir  xiiul  tlu-  clani|i  an-  mailc  nf  nialUalili-  irmi. 
rtu-  i>rMuVt»ir  is  lirlil  in  p"».rtiiin  liy  ilir  (.latiii).  whic'Ii  lia^  a  pin 
oil  "iiV  *.i(k'  ami  linuris  mi  i;ul)  si<K'  ■>)'  tlii-  Itn-ak  in  tin-  riainp. 
riiv  iiniivrs  i-MituI  umkniialli  ilu'  lii>  "^n  tlu-  protector,  tlu-  lip 
b<  inu  oj"  siu'Ii  a  wirhh  iliat 'ychttri  .flu"  TU»rwi>  ■  bull  is  ri-iiio\i-(l 
t'roni  ilic  clatM]i  the.  pn>ti-ctor  tiiay  lie  t-asily  rcinnvnl.  it  i> 
<-l;(itiii'«l  that  the  Jiroticior  "will  la'-^t' alino-t  inditlnitily.  umKr 
fair  iisiKC.  and.lliat  tlu-  clatup  may  lie  uscfl  (Acr  scscniltinu-s 
Chi's  -1)V>stV  pJSitcetwt'  Wfis.  invvntt'd  liy  A.  Rov  Pefft-^rs".'  474.  S"iiili 
l.a   Mill!  sl'n'ft.   Artrnra,  111.,  .xvho  is  alsn  hanilliir-^   tlu    .m-rural 


HCONOM^      ENGINE    TRUCK 


>.\ 


\\'\.  i^i'^-S 


11  tlu  liiiln  track-^  ii-<iiall\  i'<.uii<l  in  cnninc  terminals,  ••itic  .di«. 
niinislud  n-istanci-  ort\ri-il  l>y  tlii-~  iu-\v  tyjic  of  supjiort  is  i)ar- 
ticularly    apprcciatc<l.      Inril  irniorc.    tlu-    increased    guiding    et- 

.  or  oil  curves  found  on  the  main 
larui  r  ratio  of  lY  to  i'  that  can  he 
ion.    should   have  a   strikint;    effect 


I'Tt  oil  a  truck  on  ;i  tantiei 
line,  which  result-,  from  llic 
oKtained    in    tlu-    centr.d    jio^i 


in  the  fi>nn  of  diniini^heil  uilir  <it driving  wheel  tlanyes. 


The   franu-  an<l   lu-ilestaN  <! 

and   are   ^o  arranged   tl-.ii    -<  i 


f  tlu-  truck  are  cast    in   one   piece 
i-elliptic  sprinfts  of  a  good   length 


•^■cMjJHl-l 


Vii  j«ir|troveiinent;>itt-eiVginv  itiu-ks;  ad:^^^^^^^  two 

<  r  fiiur^wheel  tyjK-s.  Iia»  heeo  developed  hy  the  l*.coni.m\  He- 
vices  f  orporatton.  .V)  (hurch  street.  New  S.-rk.  ai'd  i^  >liouii 
tn  tlu'  acconii^auyini;  illu>trati<'ns.  '^lli^  employs  a  tu-u  type  of 
cetttcriJig  ur^raniitMnetir.  auif  alsv.  a  new  form  for  the  truck  framr 
and    pede.stal. 

Ilu-  ilevelopTneii!  -f  ilu-  truck  \\a<  liroU.ylit  aI>out  1>>  the 
kiio\vled}4e  that  the  very  .  lar.ue  locoinotives  with  wheel  bases 
of  a1)»iitt  ,14  ft.bavr  }i«^  jiireat  a  hVvlster  displacement  at  tliv  troiu 
truck  that  tHcvn.si'ial. designs  a ri-  nn-aiisfactory  botli  in  guiding 
qu.ditiH-";  and  in  preventini;  tlaiiiti  wear  on  the  drivers.  This  |s 
true  because  a  liokster  (lisplaceinem  of  as  niuch  as  4'j  in.  is 
frr<f|H»=ntly  reirtiired   t«>f  ttiis  length  of  wlH•t•t^^a^<l'  and  the  ihn-e 


■t 


^fi.-^Ji,^ 


?3 


General    Arrangement    of    the    E 


.ai^.  .l>e-  .tised    while    .still    atf.jr 
locomotive   frame.     It   will  lu- 
purted  by  hangers  directly   fr* 


;oncmy    Two-Wheel.   Eii8'n«  Truck 


ling  am])le  clearance  inider  the 
loticed  that  the  sjiringv  are  >u\t- 
1  the  main   frame,     lurthermorc. 


advantage  has  been  taken  in  tli  s  <lesign  to  so  locate  the  pedestal 


Pj.j.  tie  bars  that  tIu-\  come  inside!  tlu-  journal  boxes,  thus  tnakin 
prfi\ision  for  journal  box  cell;u-s  of  a  (lepth  suitablt-  to  insur 
proijer    lubrication.       The    arrar  i;t-nu-nt    also    facihtaies    the,  r< 


pro] 

nioval   and   replacement   of  cell. 
Ihe    pe<iest:vl^    have    been    jir 
■  >i  a   -pecial   d»-,ij,'n.  htld   in    i 


■-   while  packing.  ■"'.    .:':.■  ■•..'';. 
vided    with   pressed   Steel   sliQcs 
iti'iiv.  hy   vertical  flanges  on  the 


r^ — ■ — 'ljr*r 


-X* 


.x- 


Gtnernf    -View    of- the     Economy     Locomotive     Front     Truck 

1'  lilt  iianiieis  ;:enera)i\,  Used  mu.-l  h;i\e  an  i-xce-^-ise  Ieni.;lli  in 
l>r»«portion  to  the  .<prt^id  of  tht^  li;it,ngcr  pins,  tlu-n-b\  redmnui 
the  initirtt  :resistiincv.-M£  the  Iwilsjier.  to  Uic  hnpairnu-nt  of  ilu 
uiridijiii  fiiiahties' 1  ..The  ^cv^dem'<•  <»f  thiji.tiji  seen  in  the  gre.-itlv 
iiKre,-i,sed\vear  "h  the  driviny  wheel  llahgvs  of  these  long  luco- 
Mioliyes.  .  This  fonn  of'iruck  is  shown  in  the  npia-r  view  of 
one  of  the' iHustratir'irs  an<I  the  dcsigii  that  has  now  been  d» - 
\ehiped;i>  s.h<i;W-n  beLixv  it.  The.  latter  Js 'called  a  "coir-t.-int  tS~\ 
-istvince*  Centering  arranii(-ment  .-md  "the  bol-.u-r  rests  on  tlu- 
points  of  rockers  f>f. the  form  shown.  I'poii  the  displacement 
of  the  center  pin.  nieith'fi'  ilirectioii  tlu-  contact  jioint  mo\es 
•  )ti' the  mrvi'd ->tlFfave  of  ihe  rm-ker.^  an<l  tlu  incline<l  plane 
^>  fhe^'lwilster  and  tUti?  niailUain.s  a  jiriictically  constant  ratio 
?'«-tweirii  .Vaiur  y.V'ir-  a  constant  .hiteral  re^istaiu'e.  It  will  he 
?oc-n  thfit  this,  rfitio  in  the  three  point  hani-ers.  shown  above. 
increase*, very  rapidly  as  the  center  pin  is  displaced  laterally. 

\i  the  poiilt  t>f  greatest  displacvnu-nt,  which  ixcurs  when  the 
■''comotlvcjs;.jif<"»i.tig.. around  ^b.-irp  curves  or  turnoui'-.  especially 


jL-jT-TCJi. 


F^ 


"X» 


The    Upper    Vitws    Show   the    Usua     Tli'-ee    Point    Hangers,    and    the 
Lower  the    Economy   Arranc  ement  for   Engine  Trucks 

-ides  ,'md  with  lip-  luriuil  ovei  the /t^jp.  and  bottom.  These 
;Can  he  <|uickly  replaced  .  wheiil-wb'Fn  withour  droppintr  the 
wheels.  i 

The  d( -iyn  further  incliules  cist  ir<in  a\K-  collars  secured 
to.^fhc  a>;Ic  inside  of  the  journil  boxes.  These  .reduce  hub 
ut-ar  and   m.iteri.dlv   decrease  thelcost   of  maintenance;  •-...•.  . 


.S  M.M.I.     ANTtlkAVlIK     ."^11  II'MIX  I - 

anthr.icite    coal    during    J:imiary.    I 
lb:m  in  jaini;ir\.  I'M.l     T!u-  dilVini 
production  is  diu-  to  tlu-  .lit'firtiici 
■  ■f  la-t  ve:ir  :ind  tlii-^. 


i\  I  \  \  I  \KV.-  .sjiipnu-nts  of 
'14.    were  .l.Ui().r^<J7    t<.ns    less 

ice.  'of  over  a  million  tons  in 
n  tlu-  we.-iiher  the  lirst  month 


^v 


M.vKcw.vT914    .. 
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LOW    WATER    ALARM 


A  ncoiitly   (Uvtlojifd  type  of  Inw   \vaf«r  alarm    J-r  lioilers.is 

-liown  in  the  ilhibtrations.     TJiis  alarm  is  tho  invcntinn  t)f  E.  J. 

Slioarcr  and    \\'/  0,  Andefson.   Lordshufg.,  XewMcx..   an<l  is 

ioiiiiicd    f<»r   use  oil  ^either   l«>c<»motive  or  stati<>riary   boilers. 


Low    Water   Alarm   in    Position  on   a    Boiler 


I  lie  dttvice  has 
^vliistlo  to  l)ln\v. 
sifU  pipes  tliat  < 


a   Miiall  valve  .that  opens  'xm.  and  allows  the 

The  cross  pii)es  al  the  bottom  are  the  cxpan- 

iperate  ilie  lever  ivhicli  connects  Avith  the  valve. 


A    Rfccently    Developed    Low   Water   Alarm 

'lie   ala,rm   is    placcrf  «^ii  ithc   bo^  that   the 

cross  pipes  ;^re .  the? iiroiJer  heiglit  tVoni  the  bottom  of  the 
waitMT  i{l;iss.  Vs  the  water  Iiec'iine>  l<>u  in  the  builer  it  also 
I'ecnines   l..\v    in   the   .'hinii.      The  ^teaHJ   follows   the   water,   and 


a*  spbn  as  the  w^ter  leaves  theVcrojs  pipes  at  the  bottom  ot 
the  alarm,  the  steam  enters  froin  the  top  cock  and  causes  the 
expansion  udiich  pperates  the  leyer  th.it  ripgas  the  whistle  valve. 

JOURNAL  COOLHR 

The  hot;  box  is  always  c«»nsidei-ed  one  of.  the  necessary  evils 
of  railroad  operation,  Imt  it  will  be  generally- admitted  that  there 
is  much  pos.sibility  of  itnproyenient  in  the  methoUs^  of  coohng 
journal  h^w&.r'-y-:^  : '  r  ''■ '     .."'  '"  ;■■•"•  :■;>  :V' 

The  B-J  coolcr.^whiGh  is  .show«  lu  the  illustrations,  was 
designed  to  overcome  train  delay.  The  cooler  consists  of  a 
tank  resting  <mj  .t»x»  .sni)iH)rts  whrcli  are  clamijed  to  the  journal 


,S....,.....':^-rTi_;. 


:',:v.:: 


■   .Jiv.'.uy.vjTTTrr 


Thermostatic    Valve   Which    Controls  the   Flow    of   the    Water 

1  o.\.  Water  from  the  tanfc  is  carrieil  t.i  liiv  hot  journal  through 
a  short  hose  and,  pipe  coimection  which  is  controlled  by  an 
automatic  valve.-  When  a  jo^irnal  becomes  heated  the  tank 
is  clamped  to  the  l)ox  and  the  iioz/le  inserted  ou  the  rising 
side  of  the  journal  so  that  the  water  will  teiid  to  be  carried 
up  under  the  bras.s.  This  nozzle  sprays  the  water  as  needed 
the  full  length  of  the  tu>t  journal.  cvwUng  it  gradually.  When 
the  nozzle  is  placed  in  the  hot  jmirnal  box,  the  thermostatic 
element  shown  in  the  line  ent^raving  expands  in  the  direction 
of  its  length,  f<»rcing  back  tlie  feed  valve  and  allowing;  free  flow 
of  the  cooling  agent  t^»  the  spray  pipe.  This  brings  alioul  a 
gradual   imi form  cooling   (if  the  journal   and  l)rass.      With   the 


Cooler   Applied    to   a    Passenger    Truck 

cooling /of  the  journal  tire  thermostatic  .ek-mcut  graUuaUy  con- 
tracts, thereby  re<!ucing  thv  llow  uiuii,  when  ijie  box  is- at  •nor- 
mal temperature  tile  tlow  is  practtcafly  stoppe<l.  It  will  thus 
be  seen  that  the  amount  (if  water  sui>plied. to  the  journal  is 
always  proportionate  to  the  degree  to  which  the  temperature 
-of  the  journal  is  raised;  ,=':>'■•  ■/ 
.  No  running  time  need  l»c  lost  in  applying  the  a>oler  as  it 
can  be  attached  during  a  regular  stop  of  two  minutes.  By 
tee»Jing  the  water  only  as  it  is  retpiired  tlure  is  in >  occasion  to 
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stop  the  train  in  order  to  replenish  the  tank.  Typical  of  the 
possibilities  in  actual  service,  the  following  is  taken  from  a 
railway  report : 

After  running  46  miles  to  the  first  stop  of  the  train,  the  journal 
box  was  found  to  be  heating.  At  the  second  stop.  30  miles 
further  on.  the  heat  was  increasing  and  at  the  next  stop,  15 
miles  further,  the  oil  was  boiling  and  splashing.  The  cooler, 
containing  seven  gallons  of  water,  was  then  applied.  At  the 
next  stop.  41  miles  further  on,  the  box  was  shown  to  be  cooling, 
while  at  the  next  stop,  22  miles  further  on.  the  box  had  been 
cooled  to  almost  normal  running  temperature  and  the  brass  was 


Method    of    Attaching    the    Cooler   to    a    Journal    Box 

found  to  Ije  in  good  condition.  Five  quarts  of  water  was  added 
to  the  cooler  and  the  box  was  repacked.  .\t  the  next  stop.  11 
miles  further  on,  the  bo.x  was  found  to  be  in  good  condition  and 
there  was  little  or  no  water  passing  through  the  thermostatic 
valve.  The  trip  ended  after  another  60  miles,  and  the  cooler 
was  taken  off.  still  containing  a  quantity  of  water  which,  when 
measured,  showed  that  the  journal  had  been  cooled  by  using 
about  three  gallons. 

This   cooler   is   manufactured   by    the   Transportation   Utilities 
Company.  30  Church  St..  New  York. 


A  NOVEL  FORM  OF  WRENCH 


The  Shaw  wrench  is  made  in  one  piece,  bevel-jawed,  and  is 
designed  for  any  work  than  can  be  done  by  stillson,  monkey, 
alligator,  or  flat  wrenches,  and  many  classes  of  work  for  whicli 
special  tools  must  be  employed.     As  will  be  seen  from  the  illus- 


The   Shaw   Wrench 

tration.  the  novel  feature  of  this  wrench  is  the  spring,  because 
of  which,  it  is  claimed,  it  will  grip  a  steel  rod  or  a  round  head 
bolt  instantly,  and  cannot  slip  while  in  use.  It  requires  no  ad- 
justment. The  wrench  is  manufactured  by  the  Shaw  Propellor 
Company,  Board  of  Trade  building,  Boston,  Mass. 


PORTABLE  GRINDER  FOR  PLANERS 

The  need  for  a  device  ihat  w.ll  accurately  grind  the  knives 
of  planers  and  jointers  wtliout  taking  them  from  the  tool  has 
been  recognized  by  users  oi  wood-working  machinery.  Removing 
the  knives  and  putting  th<  m  back  properly  adjusted  is  a  some- 
what difficult  task.  It  is  often  done  hurriedly  and  iiriproperly. 
resulting  not  only  in  poor /work,  but  inefficient  production.  This 
is  especially  true  of  the  tltn,  hard  knives  used  on  modern  cylin- 
drical head  planers.  I 

A  portable  grinder  has  recently  been  perfected  by  the  Stock- 
i'ridge  Maclnne  Company.!  Worcester,  Mass.,  which  meets  this 
demand.  This  machine  is  jelectrically  driven,  will  grind  true,  is 
adaptable  to  all  makes  and  kizcs  of  planers,  is  easily  attached  and 
i.'  liglit  enough  to  be  easilj-  carried  from  one  machine  to  another. 

As  will  be  seen  in  the  i  lustration,  the  motor  is  mounted  in 
ibe  grinder  head.  Currert  is  taken  from  an  ordinary  lamp 
socket.  To  the  saddle  is  a;tached  a  split  nut  engaging  tiie  feed 
screw  wliicb  lies  along  the  top  of  the  bridge.  The  saddle  can 
be  fed  the  length  of  the  h  -idge  in  cither  direction  and  at  any 
speed  desired.  The  bridg(  is  supported  at  the  ends,  or  any 
l'<(int  mo.'t  convenient,  by  t),'o  angular  brackets  wiiich  are  bolted 
to  the  machine  bed.  Iioldii  g  tlie  grinder  rigid.  Tlie  grinding 
wheel,  which  is  cup-faced,  cin  l)e  raised  or  lowered  by  a  thumb- 


Portable    Electric   Grinder   in    Operation 

screw  and  can  be  set  to  grind  the  required  amount  from  the 
knives,  automatically  feeding /itself  to  a  positive  stop.  In  the 
grinding  wheel  there  is  a  tension  spring  which  maintains  a  con- 
stant and  uniform  pressure  ( n  the  wheel,  thus  eliminating  all 
danger  of  overheating  and   b  irning   the  knives. 

The  grinder  head  is  pivote  \  at  the  center  and  can  be  tilted 
to  either  side  of  the  perpendi  :ular,  and  is  held  in  place  against 
a  stop  giving  the  same  anglel  on  either  side.  The  tilted  head 
gives  a  concaved  cutting  edg  ;  to  the  knives,  A  positive  stop 
holds  each  knife  in  exactly  lhe  same  relative  position  to  the 
wheel. 

Third  Class  Sleeping  Cars! — The  advisability  of  the  adoption 
of  third  class  sleepers  has  receatly  come  up  in  Germany.  Experi- 
ments with  such  cars  have  already  been  made  in  Norway  and 
Sweden.  I 
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PYROMETER    FOR    SUPERHEATER 
LOCOMOTIVES 


While  it  is  true  that  remarkable  economy  results  from  the 
operation  of  locomotives  equipped  with  superheaters,  even  when 
the  best  practices  are  not  followed  in  handling  them,  the  highest 
economy  is  obtained  when  the  engines  are  given. proper  atten- 
tion at  the  terminals  and  are  carefully  handled  on  the  road. 
Whether  the  engines  are  receiving  the  care  that  they  should  at 
the  roundhouses  and  are  being  efficiently  operated  on  the  road  is 
best  determined  by  the  amount  of  superheat  produced. 

Recognizing  the  need  of  an  indicator  whereby  the  engineer 
could,  at  all  times,  be  informed  as  to  the  temperature  of  the 
steam  in  the  steam  chest,  attemjits  were  tnade  to  find  a  suit- 
able pyrometer  for  this  purpose.  Several  instruments  of  both 
the  pressure  and  electrical  types  were  tested  and  found  to  be 
unsuited  to  the  severe  conditions  under  which  they  would  have 
to  operate.  In  order  to  get  a  satisfactory  instrument  for 
this  purpose  it  was  necessary  to  develop  one  that  would  meet 
the  requirements  established  by  the  service  in  which  it  must 
operate.  The  conditions  to  be  met  were  those  of  excessive  vi- 
bration, varying  temperatures  and  atmospheric  conditions,  as 
well  as  the  rough  handling  to  which  devices  on  locomotives  are 
subject.  To  meet  these  conditions  required  delicacy  of  adjust- 
ment and  freedom  of  operation,  combined  with  increased  sizes 
of  parts  and  durability  of  construction. 

An  instrument  which  has  been  developed  to  a  satisfactory 
state  is  manufactured  for  the  Locomotive  Superheater  Company, 
30  Church  street.  New  York,  and  is  of  the  electrical  type,  con- 
sisting of  thermo  couples,  constructed  and  arranged  in  accord- 
ance with  the  Bristol  system.  The  cold  end  is  located  in  the 
boiler,  in  the  saturated  steam,  and  the  hot  end  in  the  steam 
chest,  directly  in  the  flow  of  the  superheated  steam.  Electrical 
connections  are  established  to  an  indicator  of  the  milli-voltmeter 
type,  located  on  the  gage  bracket  in  the  cab. 

The  ends  of  the  couples  are  so  located  that  a  variation  of  the 
outside  temperature  has  practically  no  effect  upon  them.     The 


Assembled   Parts  of  the  Pyrometer  Apparatus 

cold  end  of  the  couple,  placed  in  the  boiler  in  the  saturated  steam, 
IS  subject  to  only  the  slight  variation  in  temperature  due  to  the 
variation  of  the  steam  pressure,  which  does  not  vary  more  than 
^m  a  few  pounds  when  the  locomotive  is  in  operation.    The  hot  end 

of  the  couple,  placed  in  the  steam  chest  in  the  flow  of  super- 
heated steam,  is  subjected  to  a  range  of  temperatures  from  that 
of  saturated  steam  to  about  650  deg.  The  difference  in  electro- 
motive force  generated  by  the  hot  and  cold  ends  of  the  couples 
Js  read  directly  in  degrees  Fahrenheit  on  the  dial  in  the  cab. 

The  electrical  lead  and  extension  between  the  couples  and 
the  mstrument  are  designed  to  provide  flexibility  and  the  least 
amount  of  deterioration  resulting  from  handling  and  bending. 
1  hey  are  insulated  with  a  specially  prepared  composition,  which 
•s  affected  by  neither  moisture  nor  temperature,  and  they  are 


finally  enclosed  within  a  flexible  bronze  armor  which   prevents 
them  from  being  bruised  by  substances  falling  on  them. 

The  instrument  itself  is  of  the  milli-voltmeter,  double- je%veled 
Weston  type,  the  movement  having  been  very  carefully  designed 
from  a  standpoint  of  accuracy  and  lightness,  in  order  that  it 
may  be  depended  upon  to  register  accurately  the  extremely  low 
electromotive  force  generated  by  the  thermo  couples.  At  the 
same  time  its  construction  is  substantial  enough  to  withstand 
the  vibration  and  the  temperature  conditions  to  which  it  is  sub- 
jected. The  dial  of  the  instrument  is  graduated  to  read  directly 
in  degrees  Fahrenheit,  and  has  a  range  of  from  250  deg.  to  750 
deg.     The   pointer  and  tiraduations  are   carefully   selected   with 
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ToSuif  li  Pipe  Tap  . 
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Section    Through   the   Saturated    Steam    Fixture 


the  purpose  in  view  of  making  them  distinctly  visible  at  all  times, 
under  the  light  conditions  that  prevail  in  a  locomotive  cab. 

When  a  superheater  locomotive  is  standing  or  drifting  with 
the  throttle  closed,  there  is,  of  course,  no  superheat  being  ob- 
tained, and  the  indicating  hand  of  the  pyrometer  instrument  in 
the  cab  will  be  at  the  left  hand  side  of  the  dial,  reading  between 
350  and  390  deg.,  assuming  that  the  boiler  pressure  carried  is 
200  lb.  or  less.  As  the  throttle  is  opened  and  the  engine  starts 
to  work,  steam  from  the  boiler  passes  through  the  superheater 
pipes  and  the  superheating  process  begins.  As  the  engine  starts, 
the  pointer  will  move  from  left  to  right  on  the  scale,  showing 
an  increased  temperature  in  the  steam  chest  and  as  the  engine 
is  worked  harder  the  superheat  added  to  the  steam  increases 
until,  under  average  conditions,  the  indicator  registers  between 
600  and  650  deg. 

When  the  pyrometer  operates  in  this  manner,  it  is  an  indi- 
cation to  the  engineman  that  the  locomotive  is  being  handled 
so  that  the  maximum  saving  that  the  superheater  makes  avail- 
able is  being  obtained.  If  it  fails  to  operate  in  this  manner,  it 
shows  him  that  either  the  locomotive  is  not  being  operated  to 
produce  the  best  results  or  that  it  has  not  received  the  proper 
attention  at  the  roundhouse. 

SOCKET  WASHER   FOR  GRAB   IRONS 


In  applying  ladders  or  grab  irons  to  cars,  it  is  often  neces- 
sary to  place  a  block  or  cripple  between  the  siding  and  the 
lining  in  order  to  allow  the  bolt  to  be  drawn  up  tight  and 


Socket   Washer   Used    In    Applying    a    Grab    Iron 
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itof)  the; traij) .^ft  onT'er.  *«^^^  il>i'   i;iiik.     'rypical   ot    tiic 

!)')*sil»iliti€S' ..iTi    actHul    HTvictv '1^^^^^  is    taken    from    a 

railway  rtp"rt:  ;.       .- 

After  ninniHg4(»  milts  to  tfie:firM  sUj[t  wi  tlio  train,  tin-  i.iurnal 

•  •X  \va5  ^Htnd  to  Ik;  livatinjj;.  At  the  second  >i..p.  M)  miles 
tn'Ji.r  .  >n.  tlu'  heat.  ;\\-as:  inxjrt'iij.ftis  and  at  the  next  st^p;:  ,15 
miles  furtlior,  the  ojll  w.asyt)oiIing  ,-intl  si>la-«Iiiiiir.  riie  o.oJtT, 
r<intainin.;.r  St  ven  Rall'iifs"  of  water.  \va>  llien  ainrliitl.  At  the 
iiexi^toj.*,,  41  rniles  nirtiu-.r  uTi,  the  bo.\  \\a^  >li(ivvn  tu  !)e  e<>«»lin;5. 
aIuK'  at  ~tt»t  ijexi.  ;«tt.»iK  ;32  miles  fnrther  on,  the  -J><Sx  'lra«r  hecn 

« >(Dfte(lt«  almost  ii«^rma1.  nninina  !emi)ef  atnrt-  .;Wi4 .  the  hftiss'  was 


Method    of    Attaching    the    Cooler    to    a    JoiirnnI     Box 

;omi<l.-tp,.lie  in  good  con«!ili<>n>FiVe  quart-  of  uaiir    \\a>  added 
:■.  tbi;',\HMTU!'r  an«l  tlu?  .bu.K:VW;U  tci«K  \t   tlii-  tie\t  ^t-ip.  77 

miles  fitrther  oh,  tHe  lioX.\vas  fcmrid  to  he  in  ijo.  m1  rendition  and 
there  was  little  dr  no  water  pa<siny  ihrouyh  tin.'  ilnrniostatii- 
vnl\i-.  riic  trip  ended  after  anotlur  M)  miKs.  and  the  cooKr 
if.  still  e<»niai!iint'  a  i|iiaiuii>  if  uatrr  uliich.  when 
niea>ured.  >h>iv\vd  that  the  journal  liad  Iiem  r>'oled  by  ii>iny 
about  three  galhms. 

I  his   eooler   is  martittafttired   liy .  th&   'I  ran-iiiTtaiioii    I'tiliiirs 
'  ■vmi>any.'3(K Oiiireh'  St..  Xew  N- >rl>. 


.\  NOV  Ki.  I  ()K.\i  OF  \vki:n(:ii 

The  ShaM  wrench  is  nia«le  in  itne  i>iece.  be\  el-jaw e<l.  and  is 
designed  for  any  work  than  can  be  done  by  stillson.  nioiikiv. 
alHizator,  or  flat  Avrt'iiclus.  and  many  classes  of  work  for  which 
special  tools  tniist  Tn't-nifdoyed.     As  will  l>e  seen  from  the  illus-' 


The   Shaw    Wrench 

tralioii.  tilt-  no\cl  feaiuri'  of  this  wrench  is  the  sprin,Lr.  bican.se 
■}i  which,  it  is  Claimed,  it  will  grij)  a  steel  rod  or  a  round  head 
bolt  instantly,  and  cannot  slip  while  in  use.  It  requires  no  ad- 
justment. The  "wrench  is  manuiacturetl  by  the  Shaw  Proi)ellor 
f^ompany.  Board  of  Trade  building.   Iloston.   Mass. 
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PORI  ABIE  GHINOHK  1  OK  PLANHHS 


I  lie  m'cil.foi  a  device 
of   pl.iner>  "itid  jtiinfers   w 
been  reco!.ini/.ed  bv  users  o 


hat    u  dl   ai'ciiraielx    i^riiid    the   knive* 

tlioiit  takin.u   them   from  the   tool  has 

wood-uorkinij  tnacliinerv.     Keinovini.; 


what :  dilhi: "ft  tgsk. >  •  Jt  i s 
re^ld1ing  not  only  in  poor 


the  ;kimes  and  ptUluig   tin  m   I^ack   ini.perly  adjusted  i^S'  a. Sonu 


iften  done  luirriedly  and  inipiJof>erly. 
vork.  but  inelhcietu  productioti.  Thi? 
is  e^lieciall;.  true  of, the  tbii.  liar.!  knives.  usl*d.  on  jpoderncyHn- 
cirieal   head- planers;/  ;.        I  V '  .  ^^'    ;  .  1/;'' .' .      :  ;  ^ 

:  A  t>''ri;d>le.  ijrinder  has  iecetitly  been  perfected  by  tiU^  Stotk.- 
|irid.i,'e  Machine  Compaiiy.J  W  orce.>ter.  Mass..  which  nuH'fsthi - 
demand.  ']',)}>  m.-uhiiie  i^  lekcirie-all\  dri\en,  wilt  jrrii'.d  tfiic!  i.- 
.('laptai'lc  to  all  make  ^  and    .i/.e>  of  planers,  is  easily  attached  and 

carriod  ff om  oiic  tuachine  to  another 
Justratioii.  the  nunor  is  mounted  iiV 


iiiiiu  cnougfj  to  be  easiJIy 
\>  will  htv.swn  in  the 


lite  iLirinder  head/ Cjirrei  t  i>  taken  from  an  ordinary  lamp 
-  M-Ixii  To.tlic  s.'id.dlc  is  jttacbed.  a  ^plit  niu  euiiaiiin^  t lie"  feed 
Mil   \    \vhi<rlV  lies ,. ah  jp.yf- thi  !<:*}»  i/f  the  1j^^^  The  sa«hjle  can' 

IK'  fed  the  t<?»isrth  of  the  ilidi^e  iii. .citl^er  dirVctTm^^^^  invd  at;  any 
-wfit'ed  desired- '  The  :brJdi:l  is  sujiporVed  at  the  ends,"  or  ativ 
point  most  conyeideni,  by  two  an^idar  )>rackits  ubich  are  lioUed 
to  the  tuadnne  bed.  hi -Id  i  J  t;  the  urinder  rifjijd.  Ibv  yrindin^ 
Wiieel,-whic'i  i.?.ct«|»-lac«(l.  eiin  be  raised  or  lojvcred  I>y,  a  •thtnifb- 


screw '-aitr]  CJm  be  set  to  -ri*(i  the  re-^pured  .inionnt  from  tlic 
knives,  auioinatie'ally  feeding  I  it-i  If  to  a  [Misitive  stop.  In  llle 
jirindiiit;  wheel  tbere  is  a  tiiiJiii  sprint;  which  maintains  u  con- 
>lant   and   uniform    piosure   t|n    tlie   wheel,  thus   eliminating  all 


d;tn.t:er  td  overluatiny  and  b 
The  grinder  lu.ni  is  pixnti 
to  either  side  of  the  perpendi 
a  stoj)  givini;  the'  same  .air-ile 
.irives   a    cone-aved    euttinj^    e<i.!j: 


IlllKK  I  I  .\ss   Sl.KKfi:i:G  C.^RS 

of  third  class  sleepers  has  rccei 


ruing    the   knives. 

at    the-   center   and   can   be   tilted 

ular,  and  is  held  in  place  against 

.11    either    sirle.       Tlie    tilte<l   hea'I 

..^ ^    -•.-,'   to    the    knives.      .\    positive,  sto]' 

holds    lacli    knife    in    exactly     he    same    relative   |>osition.   to   the 
wheel. 


-The  a«lvisaliility  of  the  adoptioi 
ily  coine  up  in  Germany.  Experi- 
ments with  such  cars  have  already  been  made  in  Norway  and 
."^wefleti. 
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PYROMETER    FOR    SUPERHEATER 
LOCOMOTIVES 


\\  IhIV  it -is  ;tn«  tluit ,  rcniarkahk-  ccuiioinv  results  froin  the 
optnuion^floojinativts' equipped  with  sui>€rheatcrs,  even  when 
ilk  t>ii.i  pnu'tioos  arc  not  followed  in  liandliny  ilicni.  the  highest 
n-.>noiny  i>  .i>I)tained  when  the  en.uincs  ;jre  gi\ en. proper  atten- 
lion  at  the  ternijrials  and  are  carefully  handled  <m;  the  road. 
VVIvether  the  engines  :ire  receivrng  the  care  that  they  slmuld  at 
the  roundhouses  and  are  heing  ei'ticiently  oiR-rated  on  the  roa<i  i^ 
best  determined  by  the  aniqunt  of  superheat  priuluGedi^"         .."^ 

Recognizing  the  uclhI  of  jiu^^^^  rndiv\Ht«>r  whereby  the  eniiinecr 
could,  at  ail  tirnes,  be::itifi>rnv^r' as^  tg^  the 'iV^npcrati^  «f  the' 
steam  in  the  steaiii  chest,  atteuhpts  were  made  i>f  ihid '.a  siih- 
able  pyrometer  for  this  piwposi-.^  Several  iustruments  of  both 
ilic  jiressure  and  electrical  types  \vere  tested  ,ati,d;fv*ti  be 

tinsmited :  t<»  thv  sev^cre  e<iutliti"ns  under  .which  they  Wi luht  lUvye. 
to  operate.  V  In  -:Or<ler  to,  get  a  satisiactdry  iiismiment  ifor 
this  purp<»se  It  jvv'as  riecessary  t».»  (jevelop  .«>nc  that  wmlld  nreet 
tile  reijuirtiiients  .e&talilislH-d  hy,  the  strvi^^^L;  ili,'^  which  it  TOUSt 
oiK'i^te.  1  Tlw  contlttiofts. - 1*»  !l>e  met  :w;ere  tlijVSie:i"t»t.  'g^xcejssiv^^ 
hration.  varyitiitr  teni]reratuns  au<l  atnjosjihei'ic  cdnclrtionsV-  as 
\\ell  as  the  rous*h  handliiiK  to  wliich  devicesoti  lix<au«>ti\es  are 
<uliject,.  .To  UiVet  these  c<>n<Jitions  required  delicacy  v'f  adjust- 
nie.iit;  land,  irt't'dom  of  6|>cratiou.  combined  witlv  increased  sizes 
'"{  part.s  and  durability  of  construction.    .  -o-  •  ■ 

j\ir  instrument  which  has  been  develope'i  t^'  a  satisfactory 
State ■  is  tnanufactured  for  the  Locomotive  Superheater  C«>tnp.any^ 
30  C  h  u rch  strejet .  New  York .  a nd  is  o f  the  elect  rical  t yi  >e,  con^ 
-■■tirtg'itfthttrmo  Couples,  constructed  and  arrangejl  in  accord- 
aiu'cvvith  the  Hristol  system.  The  cold  end  is  located  in  the 
liojler.  in  the  satUnae<l  steaiU,  and  the  hot  end  in  the  steam 
chest,  directly  in  the  How  <if  the  superheated  steam.  Electrical 
'■•■nnections  are  estaWishcd  to  an  indicator  of  the  milli-voUmettr 
type,  located  on  the  gape  bracket  in  the  cab.  ;'       ,  . 

The  ends  of  the  couides  are  so  located  that  a  variation  of 'the 
•iit-iide  temperature  has  practically  no  effect   upon  them.     The 


Assembled   Parts  of  the  Pyrometer  Apparatus 

Cold  end  of  the  couple,  placed  in  the  boiler  in  the  saturated  steam, 
i>  subject  to  only  the  slight  variation  in  temperature  due  to  the 
variation  ot  the  steam  pressure,  which  does  not  vary  more  than 
a  few  pounds  when  the  locomotive  is  in  operation.  The  hot  end 
of  the  c<>uple,  placed  in  the  steam  chest  in  the  flovv;  of  super-. 
iieated  steam,  is  subjected  to  a  range  of  temperatures  from  that 
"f  saturated  steam  to  about  050  deg.  The  ditTerence  in  electro- 
inotive  force  generated  by  the, hot  and  cold  ends  of  the  couples 
IS  read  directly  in  degrees  Eahrenheit  on  the  dial  in  the  cab. 

The  electrical  lead  and  extension  between  the  couples  and 
ilie  insirumeiit  are  designed  to  provide  flexibility  and  the  least 
•iniount  of  deterioration  resulting  from  handling  an<]  bending. 
I  liey  are  insulated  w  ith  a  specially  iirej)ared  c6mpf)sition,  which 
'■^  -effected  by  neither  nioisture  nor  temperature,  and  they  are 


irnally  enclosed  within  a  flexible  bronze  armor  which   prevents 
them  from  being  bruised  by  substancv^«  falling  on  them. 

"1  he  instrument  itself  is  of  the  -niilli-\  oltmeter,  double-jeweled 
Weston  type,  ihf  inovemem  having  I>een  very  carefully  designed 
from  a  staudpomt  of  accuracy  ;uid  lighmess.  in  order  that  it 
niay .  be  deI»en^k•d  iM><.,ii  to  Kgister  accurately  the  extremely  low 
electroniotixe";  f«>rCe  '>?enen>ti  d  by  tlK  thenno  couides.  At  the 
same  tinW  its  construct!- ni  is  .substantial  cn«3agh  t-j  withstand 
the  vibnttion  and  tlie  tt-iuperatarcct>nditi">ns. to  which  ii  is  sub- 
iected:  The  dfjil  malje; insirtiinent  is -gradtiatvd  to  read  directly 
in-degrees  Fajtrehhcif.  and  has  a  range  of  fr'ira  250  deg.  to  750 
dv8>.>^Pic;ponrt5jr  iMid^/^iraduatipi"^  ^  ^'^      ,  ,.  r.i-         '    -    ■    -•  ;tjj 


■T- 
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-,-v.r 


f-'-^ 


Section  ThrjDi'iffh  the  Saturated    Steam    Fixture 

the  purijc'se  in  vicVN  '.'f  u'akfug  thnndi>iiiici!y  vi^ible  at  ali  imies, 
mi<kr  tin-  light  conditions  th.it  prevail  in  a  h.iC<>motivc  cab. 

U  heiT  a  superheater  h*c<auotiveis^^  standing  <.'r  drifting  with 
the  throttle  tlosed,  there  i;j»  ot  coari^?,  Wo 'iupcthe  being  ob- 
tained, and  the  indicating  haiid  of  ihc  p\r»>meter  instrinnerii  in 
the  cab  will  be  at  the  left  Hand  side  of  the  dial,  reading  between 
350  and  ,390  degr,  assuming  that  tlie  bailer  pressure  carried  i> 
200  lb.  of'  less.  .-As  tile  throttle  Is  opened  engine  starts 

\i>.  work,  sleam  f r<Mn  the-  boiler  gRaeses  through  the  superheater 
))ipcs'  and  the  supi^'''heating  process  begins.  As  the  engine  starts, 
the  i>oimer  will  move  from  left  .to  right  ••ni  the  sca^e.  showing 
an  increased  tempcratAire  in  .the'  ste^  engine 

is  >vr»rlved  iiard<?r:  thie  superhe-at  adj^ied  to  'the  steam  increases 
tintil.  iindtr  averagi;,  conditions,  the  indicator  registers  between 
()00  and  650  deg.  -\    i;/.     ,  ;      '   > ;    -; '.:^  -      •. 

When  the  pyrometer  operates  in rthis  mannefv  it  iiS^  an  indi- 
cation to  the  cnginemaft  that :  the  locomotive:  is  being  handled 
so  that  the  maximum  saving  that  the  superheater  makes  avail- 
able is  being  obtained.  If  it  fails  to  operate  in  this  manner,  it 
shows  him  that  either  the  ioc<. motive  is  not  being  operated  t<( 
produce  the  best  results  or  that  it  hasmTt-reGeive.d  the  proper 
attemiot]  lat  tht  routidhtnisc'. . 

SOCKET  WASHER  FOR  GRAB   IRONS 

In  applying  ladders  or  grab  irons;;t.6car&.  it  is  often  neces- 
sary, to  place  a- block  or  cripple  between  the  siding  and  the 
lining  in  order  t6  allow  the  bolt  to  Vbie  drawn  up  tight  and 
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make  the  ladder  or  grab  iron  secure.  In  many  cases  where 
grab  irons  are  applied  to  existing  cars,  it  is  necessary  to 
remove  either  the  siding  or  the  lining,  apply  a  block,  and 
then  apply  new  siding  or  lining  in  place  of  that  removed. 
In  order  to  facilitate  and  cheapen  the  application  of  grab 
irons  and  ladilers,  there  has  been  developed  by  tlie  Wine 
Railway  Appliance  Company,  Toledo,  Ohio,  a  socket  washer 
which,  it  is  claimed,  is  easily  applied  and  makes  the  grab 
iron  or  ladder  much  more  secure  than  the  use  of  a  block. 
By  making  the  washer  about  ]/&  in.  short,  as  there  is  only 
^  in.  tiiickness  of  wood  to  shrink  and  wear,  the  device  when 
properly  applied  should  remain  firm  and  tight  indefinitely. 
The  washer  can  be  designed  in  such  a  maimer  that  the  bolt 
may  be  removed  and  replaced  from  the  outside  of  the  car. 


HEAVY    DUTY    RADIAL    DRILL 


The  Fosdick  Machine  Tool  Company,  Cincinnati,  Ohio,  has 
recently  perfected  a  new  design  of  3  ft.  heavy  duty  box  column 
radial  drill,  wliich  is  shown  in  the  accompanying  illustration. 
This  machine,  with  the  exception  of  the  column,  arm,  and  table, 
is  the  same  design  as  the  round  column  machine,  built  by  the 
same  company,  which  was  fully  illustrated  and  described  on  page 
619  of  the  November,  1913,  issue  of  this  journal. 

Adaptability  to  a  large  variation  in  the  range  of  work  it  is 
capable  of  performing,  is  the  special  feature  of  this  new  ma- 
chine.    Correct    feeds  and   speeds   are  available   for  all   sizes  of 


Three-Foot    Box    Column    Radial    Drill 

drills  from  a  5/16  in.  carbon  steel  drill  to  a  3  in.  diameter  high 
speed  steel  drill.  A  complete  list  of  the  proper  speeds  and  feeds 
for  different  drilling  conditions  are  given  on  a  metal  plate  con- 
veniently attached  to  the  column  of  the  machine. 

For  heavy  drilling  or  tapping  in  steel,  an  oil  channel  has  been 
cast  around  the  base,  which  drains  to  a  large  reservoir  under 
the  column,  where  a  pump  and  piping  may  be  attached.  For 
the  smaller  drilling  and  tapping  operations  a  liberal  channel 
has  been  provided  around  the  table,  which  drains  to  one  corner, 
under  which  any  receptacle  for  the  lubricant  may  be  placed,  thus 
avoiding  the  use  of  a  pump  and  return  piping. 


ON 
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Special  attention  has  bee  i  given  to  the  design  of  the  column 


and   the  arm.     The   former 
internally  ribbed,  and  the 
tion,  which  has  proved  to 
work.     The   construction   p 
securely   gibbed  to   the   wid 


is  a  heavy,  one  piece  box  section, 
atter  is  of  the  pipe  and  beam  sec- 
)e  a  very  rigid  combination  for  this 
rmits  a  long  saddle  bearing  to  be 
;  flat  space  of  the  column,  making 
sagging  of  the  arm  impossille,  and  provides  a  means  for  taking 
up  any  amount  of  wear,  as  well  as  bringing  the  binding  levers 
close  to  the  operator. 
The  arm  rests  on  a  speciajl  ball  bearing  which  reduces  the  ef- 

one  position  to  another  and  allows 
screw,  which  raises  and  lowers  the 
on  a  ball  bearing  and  the  handle  is 
placed  in  a  convenient  position.  Safety  trips  for  both  extremes 
are  provided.  A  maximum  distance  from  the  base  to  the  end  of 
the  spindle  of  52J/2  in.,  and  minimum  distance  of  16  in.,  is  al- 
lowed. 

There  are  five  changes  of  "eed  provided  in  the  head,  all  made 
with  a  single  lever  and  wit  lout  stopping  the  machine.  These 
give  speeds  from  .007  to  .031  in.  per  revolution. 

The  speed  box  gives  six  clanges  of  speed  all  made  by  a  single 
lever.     The  back  gears  are  on  the  head  and  give  three  changes 


fort  required  to  swing  from 
rapid  setting.  The  elevating 
arm  by  power,  is  suspended 


without    stopping    the    mach 


can  be  used.    A  positive  ove 
a  reduced  speed  and  avoids 


ne.      There    are    thus    18    different 


speeds  of  the  spindle,  rangin;  between  25  and  400  r.  p.  m.,  that 


J  -take  keeps  the  machine  running  at 
shock  when  making  changes.  The 
spindle  has  a  traverse  of  12  m.,  and  the  head  has  a  traverse  on 
the  arm  for  a  distance  of  23]/l  in.  The  maximum  distance  from 
the  spindle  to  the  column  at    he  base  is  39  in. 

All  gears  throughout  the  n  achine  are  enclosed,  but  provision 
is  made  for  easy  accessibility  in  case  it  is  required.  The  bear- 
ings are  made  of  a  special  pi  osphor  bronze. 

The  tapping  reverse  functions  are  very  simple  and  powerful 
and  adjustable  from  the  outside  for  any  amount  of  wear.  The 
lubricatii)n  system  is  complet ;  and  nearly  all  of  the  gears  run 
in  oil.     The  machine  has  a  net  weight  of  4,200  lb. 


SPA 


ADJUSTABLE    SPACING    COLLAR 


.\  collar  designed  primarily  Ifor  use  in  milling  machine  manu- 
facturing operations  where  two  or  more  milling  cutters  on  the 
same  arbor  must  be  spaced  an.  exact  distance  apart,  is  shown  in 
ihe  accompanying  illustration./  When  it  is  necessary  to  grind 
the  side  of  the  teeth  of  millind  cutters,  the  distance  between  the 
faces  is  changed,  and  in  ord^r  to  maintain  the  proper  width 
on   the   piece   being   machined,,  compensation    nnist   be   made   in 

some  way  for  the 
amount  ground  from 
the  cutter.  This  is 
sometimes  a  c  c  o  m  - 
plished  by  carrying 
in  stock  an  assorted 
lot  of  solid  spacing 
collars  of  varying 
lengths,  and  if  the 
exact  size  cannot  be 
found,  provision  must 
be  made  for  grinding 
ng  or   shimming  up  one  that   is 

is  sold  by  Scully-Jones  &  Co., 


An    Adjustable   spacing   Collar  for    Milling 


Cutters 


L 


off  a  solid  collar  that  is  too 
too  short. 

The  collar  illustrated,   which 
Railway   Exchange,   Chicago,   i ;   so   designed   that   the   thickness 
can  be  changed  to  a  total  of  .(24  in.    This  total  is  divided  into 


twelve  spaces  of  .002  in.  each, 
and  after  each  adjustment  it  is. 


The  adjustment  is  quickly  made 
in  effect,  a  solid  collar. 


Reference  to  the  illustration  will  show  the  construction  which 
permits  this  varying  of  length!  In  addition  to  its  use  as  a 
spacing  for  milling  cutters  it  can  also  be  used  for  other  purposes 
where  solidity  and  adjustability  are  desired. 


-T? 


News 


EFAI^TMEMT 


The  New  York  Central  has  recently  completed  an  all-steel 
dining  car  at  the  West  Albany  shops,  and  four  more  cars  of  the 
same  type  are  now  under  construction  there. 

R.  C.  Richards,  chairman  of  the  central  safety  committee  of 
the  Chicago  &  North  Western,  has  been  appointed  chairman 
of  a  committee  of  the  City  Club  of  Chicago  that  proposes  to 
conduct    a    campaign    against    trespassing    on    railway    property. 

The  "safety  first"  movement  is  to  be  introduced  on  the 
Canadian  Government  Railways.  F.  P.  Gutelius,  general  man- 
ager, Moncton,  announces  the  appointment  of  J.  E.  Long,  safety 
engineer,  as  the  head  of  the  department.  He  is  to  organize 
committees  and  hold  meetings. 

Professors  from  the  Pennsylvania  State  College  are  to  give 
lectures  to  the  apprentices  in  the  shops  of  the  Pennsylvania 
Railroad  at  Altoona.  Lectures  will  be  given  twice  a  week  to 
members  of  the  fourth  year  class.  Apprentices  will  have  the 
option  of  joining  the  lecture  class  or  not;  but  having  once 
joined,  attendance  will  be  compulsory. 

Southbound  passenger  train  No.  1  of  the  Queen  &  Crescent 
was  stopped  by  robbers  near  Attalla,  Ala.,  on  the  night  of 
February  19.  and  all  of  the  registered  mail  was  taken  from 
the  mail  car.  One  postal  clerk  who  resisted  the  robbers  was 
stabbed.  The  mail  and  express  cars  were  detached  from  the 
train  and  run  a  considerable  distance  forward;  and  the  pas- 
sengers were  not  molested. 

Dennis  McGuire,  a  locomotive  engineman  on  the  Lehigh 
Valley,  has  been  granted  a  month's  vacation  with  pay  and  an 
honor  button  for  having  brought  forward  a  new  safety-first 
idea.  He  suggested  to  Superintendent  Charles  Shea  that  en- 
gine inspectors  be  equipped  with  magnifying  glasses,  so  that 
they  might  more  readily  detect  cracks  and  flaws  on  axles  and 
other  mechanism.  The  suggestion  was  at  once  adopted  and 
McGuire  received  his  reward. 

In  1910,  the  Southern  Pacific,  Pacific  system,  handled  about 
six  and  a  half  million  pieces  of  baggage;  in  1911,  it  handled 
six  and  a  quarter  million;  and  fn  1912,  it  handled  almost  seven 
and  a  quarter  million.  For  the  three  years,  the  total  was 
19.831.248.  Out  of  this  number,  only  180  pieces  went  astray — 
an  average  of  60  pieces  a  year.  And  in  many  cases,  baggage 
would  not  have  gone  astray  had  passengers  themselves  checked 
their  belongings,  had  them  rechecked,  when  necessary,  or 
changed  the  checking  when  they  changed  their  own  destination 
en  route. 

The  Pennsjlvania  Railroad  has  now  on  its  pension  rolls  4,037 
employees,  of  whom  27  are  women.  During  the  past  13  years 
the  total  number  of  employees  placed  on  the  pension  rolls  has 
been  7,S0O.  The  payments  have  aggregated  $9,500,500.  This 
includes  the  lines  both  east  and  west  of  Pittsburgh.  The  com- 
pany has  issued  a  circular  in  which  there  is  a  large  picture 
taken  at  a  recent  luncheon  given  to  the  veterans  of  the  road  by 
the  Railroad  Young  Men's  Christian  Association  of  West  Phil- 
adelphia. At  this  luncheon  there  were  present  150  retired  em- 
ployees, of  whom  48  had  been  in  the  service  of  the  company  for 
48  years  or  more,  and  of  whom  89  had  served  in  the  army  during 
the  Civil  War. 

The  army  of  Pennsylvania  Railroad  Company  employees  in 
the  Altoona  district,  numbering  approximately  21,000,  with 
the  dependent  members  of  their  families,  will  herald  with  de- 
light the  news  that  the  Pennsylvania  Railroad  will  issue  passes 
in  the  same  manner  as  in  1913.  The  thousands  of  workmen 
and  members  of  their  families  have  been  awaiting  the  action 


of  the  road  on  the  pa^s  question  since  the  Pennsj-lvania  State 
Public  Service  Commission  issued  its  edict  that  the  granting 
of  passes  to  employees  and  dependent  members  of  their  fam- 
ilies by  the  company  would  not  be  considered  as  a  violation 
of  the  law.  General  Manager  S.  C.  Long  has  issued  a  notice 
to  the  eflfect  that  the  Public  Service  Commission's  ruling  will 
be  accepted  as  affording  protection  against  exaction  of 
penalties  for  the  is.-^uance  of  passes  to  dependent  members  of 
the  families  of  ofificers  and  employees,  and  the  notice  of 
November  29  announcing  discontinuance  of  passes  is  an- 
nulled.— Altoona  Tribune.  :}..'■ 


A  CORRECTION 

The  name  of  the  publishers  of  the  book  on  Working  Drawings 
of  Machinery,  noticed  in  the  February  issue,  page  60,  was  given 
incorrectly.  It  should  have  been  John  Wiley  &  Sons,  Inc.,  432 
Fourth  avenue.  New  York. 


A  LESSON  IN  CIPHERS 

The  Baltimore  &  Ohio  has  2,000  offices,  and  the  stationer, 
in  a  circular  enjoining  economy,  says  that  stationery  and 
printing  cost  the  road  in  1913  about  $500,000.  The  offices  used 
in  that  year  700.000  lead  pencils.  1,000,000  pens.  23,000,000 
pins.  18,000,000  envelopes,  14,000.000  sheets  of  carbon  paper, 
23,000.000  second  sheets,  11,000,000  rubber  bands,  570,000 
blotters,  2,500,000  letter  fasteners,  2,000,000  file  backs,  10,000 
sponges.  3,300  rules  and  other  office  articles  in  proportion. 
These  supplies  cost  $60,000. 


COLD     WEATHER     INSTRUCTIONS 

The  Chicago  &  North  \\  estern  has  issued  a  bulletin  to  train- 
men and  others  concerned  giving  instructions  to  be  observed 
during  cold  weather.     These  include  the  following : 

"Train  and  enginemen  will  bear  in  mind  that  in  all  cases  speed 
must  be  sacrificed  for  safety.  You  will  not  be  criticized  for  a 
failure  to  make  time  or  for  losing  time  under  bad  weather  con- 
ditions. Bear  in  mind  the  great  importance  of  proper  observance 
of  signals  and  proper  flagging  protection  at  all  times  and  see  that 
the  rules  in  this  respect  are  obeyed. 

"Enginemen  will  be  particular  to  use  good  judgment  and  run 
carefully,  evenly,  anrl  safely  during  fogs,  snow  storms  or  stormy 
weather.  Be  particularly  alert  and  careful  at  turn  around  sub- 
points  and  coal  and  water  points.  Observe  speed  restrictions  and 
slow  orders,  and  do  not  exceed  scheduled  time  during  extreme 
cold  weather." 


ADVANCED    COURSE    IN     ENGINEERING     AT 
.  COLUMBIA     UNIVERSITY 

The  trustees  of  Columbia  University,  New  York,  have  re- 
cently determined  to  raise  the  requirements  of  admission  to 
the  schools  of  mines,  of  engineering  and  of  chemistry  and 
generally  to  elevate  and  strengthen  the  course  in  engineering 
and  technical  studies  from  and  after  July  1,  1914.  These 
schools  will  then  become  advanced  graduate  schools  to  which 
students  of  any  branch  of  engineering,  who  have  had  a  suitable 
preliminary  training  at  a  scientific  school  or  college,  may  come 
for  the  highest  type  of  professional  instruction  and  for  training 
in  methods  of  research.  After  July  1.  1915.  the  candidates  for 
admission  to  these  schools  will  be  required  to  present  evidence 
of  such  preliminary,  general  education  as  can  ordinarily  be  had 
only  by  taking  at  least  three  years  of  study  in  a  college  or 
scientific  school  of  high  rank.  This  will  pl.nce  the  schools  of 
mines,   engineering  and  chemistrv  on   the  same  academic  plane 
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as    the    present    schools    of    law    and    medicine    in    Columbia 
University. 


B.     &     O.     VETERANS 

Employees  of  the  Baltimore  &  Ohio  who  have  been  twenty 
years  or  more  in  the  service,  are  organizing  a  Veteran  Employees' 
Association,  with  social  and  fraternal  features.  There  is  to  be 
a  branch  on  each  division.  Branches  have  been  established  in 
Philadelphia  with  369  members,  and  in  Baltimore  with  279  mem- 
bers. Other  branches  will  be  organized  in  the  near  future  at 
Brunswick,  Md.,  with  180  members;  Cumberland,  Md.,  100; 
Newark,  Ohio.  100;  Pittsburgh,  400;  Grafton,  W.  Va.,  100; 
Wheeling,  W.  Va..  75 ;  Chicago  Junction,  Ohio,  125,  and  Garrett, 
Ind.,  60.  After  these  branches  have  been  organized,  the  asso- 
ciation will  be  extended  to  the  Baltimore  &  Ohio  Southwestern, 
the  Cincinnati,  Hamilton  &  Dayton  and  the  Staten  Island  lines. 
One  of  the  objects  of  the  association  is  to  lend  assistance  to  the 
families  of  the  members,  should  help  be  required,  in  event  of 
death.  The  education  of  deceased  members'  children  will  be 
provided  for  and  such  other  assistance  as  comes  within  the 
province  of  the  association  will  be  rendered.  Membership  is 
voluntarv  and  the  dues  have  been  made  nominal. 


STANDARD    TIME     BY     WIRELESS    TELEGRAPH 

The  United  States  Xaval  Radio  station  at  Arlington,  opposite 
Washington  (post  office,  Radio,  Va.),  sends  out  standard 
seventy-fifth  meridian  time  every  day.  at  noon  and  at  10  p.  m. ; 
and  the  same  plan,  with  slight  variations,  is  carried  out  at  other 
stations — Key  West,  New  Orleans,  North  Head,  Eureka,  San 
Diego  and  Mare  Island.  These  time  signals  are  sent  primarily 
for  the  benefit  of  ships  at  sea,  but  we  are  informed  that  a  num- 
ber of  jewelers  in  the  eastern  and  the  middle  western  states  are 
making  use  of  the  signals.  At  this  season  of  the  year  the  time 
signals  sent  out  from  Arlington  are  received  at  stations  on  the 
Pacific  coast.  The  Arlington  station  has  a  direct  wire  from  the 
naval  observatory,  across  the  Potomac  river,  from  which  the 
signals  are  repeated  by  a  relay  which  actuates  the  radio  sending 
instrument.  The  time  signals  sent  out  from  the  stations  on  the 
Pacific  coast  come  from  the  observatory  at  the  Mare  Island  navy 
yard.  The  signals  are  sent  in  the  same  way  that  they  are  sent 
over  telegraph  wires,  but  they  are  kept  up  for  five  minutes,  with 
the  customary  intermissions,  beginning  five  minutes  before  the 
even  hour.  A  small  and  simple  radio  installation  is  adequate 
to  receive  these  signals. 


MEETINGS    AND     CONVENTIONS 

Railway  Storekeepers'  dissociation. — It  has  been  decided  by 
the  executive  committee  that  the  eleventh  annual  convention  of 
the  association  will  be  held  at  the  Hotel  Raleigh,  Washington, 
D.  C,  May  18.  19  and  20,  1914. 

The  /Imerican  Raih<:ay  Tool  Foremen's  Association. — The 
American  Railway  Tool  Foremen's  Association  will  hold  its  sixth 
annual  convention  at  the  Hotel  Sherman,  Chicago,  July  20-22, 
1914.  Among  the  subjects  to  be  considered  at  the  meetings  are: 
The  Standardization  of  Reamers  for  Locomotive  Repair  Shops; 
Machine  Tool  Repairs;  Tool  Room  Grinding;  Special  Tools  for 
Drilling;  Reaming  and  Milling;  Distribution  of  Tools  for  Shop 
Use;  Dies  for  Cold  Work,  and  Press  and  Special  Punching. 


Western  Railway  Club. — At  the  February  meeting  of  the  West- 
ern Railway  Club  a  papey  was  presented  on  the  Development 
of  Mining  Machines,  by  Al  J.  Baker,  sales  engineer  for  the  Mar- 
shall &  Huschart  Machinery  Company.  Chicago.  Mr.  Baker 
spoke  of  the  increasing  usdof  milling  machines  in  railway  shops, 
and  spoke  of  the  marked  i  nprovement  in  milling  machines  dur- 
ing the  past  five  years.  i^ive  years  ago  the  maximum  metal 
that  could  be  removed  by  t  lis  machine  per  minute  was  12  cu.  in. 
of  machine  steel  on  a  No.  Meehan-Cullom  type,  whereas  today 
a  machine  of  the  same  diAensions  and  cost  will  remove  about 
371/2  cu.  in.  He  went  into  ihe  design  of  milling  cutters  at  some 
length,  clearly  bringing  01  t  the  importance  of  grinding  these 
cutters  properly. 

Railzivy  Business  Assoc\  ition. — The   Railway    Business   Asso- 

General  Executive  Committee  are 
elected  and  a  part  appointed,  has  organized  for  1914  with  the 
following  official  roster:  Iresident,  Geo.  A.  Post,  New  York; 
treasurer,  Chas.  .\.  Moore,  kew  York;  assistant  treasurer,  M.  S. 
Clayton,  New  York;  vice-pj-esidents — A.  M.  Kittredge,  Dayton, 
O. ;  W.  E.  Clow,  Chicago  ;l  G.  W.  Simmons.  St.  Louis ;  S.  P. 
Bush,  Columbus,  O. ;  Albi  B.  Johnson,  Philadelphia;  H.  G. 
Prout.  Pittsburgh  ;  W.  G.  I^arce,  New  York.  Executive  Mem- 
bers—G.  M.  Basford,  New  Vork;  J.  C.  Bradley,  Buffalo;  J.  S. 
Coffin,  New  York;  Walter  \h.  Cottingham,  Cleveland;  O.  H. 
Cutler,  New  York;  Henry  felhot.  East  St.  Louis;  Irving  T. 
Hartz,  Chicago;  F.  T.  Hefelfinger,  MinneapoHs;  Robert  P. 
Lament,  Chicago;  W.  B.  Ldach,  Boston,  Mass.;  E.  B.  Leigh, 
Chicago;  W.  H.  Marshall,  New  York;  William  McConway, 
Pittsburgh;  A.  H.  Mulliken,  Chicago;  Rudolph  Ortmann,  Chi- 
cago; S.  F.  Pryor,  St.  Lauis;  W.  W.  Salmon,  Rochester, 
X.  Y. ;  Justus  H.  Schwacke,  Philadelphia;  Geo.  T.  Smith, 
Jersey  City;  James  S.  Steven' jon,  Detroit;  H.  H.  Westinghouse, 
New  York;  W.  W.  Willits.  Chicago. 


The   following  list  gi^es   names  i 
meetings,    and  places   of  meeting  of 

Air  Brake  Association. — F.   M.  X 

vention.    May   5-8,    1914,    Oetr  )it,    Mich 

American    Railway    Master    Mecivnics'    Assoc 
buildiug,  Chicago.     Conventio 


/   secretaries,    dates    of   tte.rt    or    regular 
mechanical  associations. 

His,    53   State    St.,   Boston,   Mass.      Con- 


J.    W.    Taylor,    Karpen 

4,  June   15-17,   1914,  Atlantic  City,  N.  J. 

.\MERicAN  Railway  Tool  Foremen's  .Association. — A.  R.  Davis,  Central  of 

Georgia,    Macon,   Ca.      Convention,  July   20-22,    1914,   Hotel   Sherman, 

Chicago. 

-American   Society  for  Testing  Materials. — Prof.   E.   Marburg,  University 
of  Pennsylv.Tiiia,    Philadelphia     Pa. 

.American    Society    of    Mechanicai    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth   St.,   New   York. 
Car   Foremen's  Association  of  Chicago. — Aaron   Kline,  841   North   Fiftieth 

Court,   Chicago;   2d   Monday  i  i  month,  Chicago. 
Chief   I.vterchange   Car    Inspectois'    and   Car    Foremen's    Association. — 

S.  Skidmore,  946  Richmond  s  reel,  Cincinnati,  Ohio. 
Ixtervationai.    Railway    Fl-el    Association. — C.    G.    Hall,    922    McCormick 

building,  Chicago.     ConventioA,  May   18-22,   1914,  Chicago. 
Internatioval    Railway    General    Foremen's    -Association. — William    Hall, 

829    W.    Broadway.    Winona,  iMinn.      Convention,    July    14-17,    1914, 

Hotel    Sherman,   Chicago.  \ 

International  Railroad  Master  BlV:ksmitiis'  Association. — A.  L.  Wood- 
worth,  I.ima,  Ohio.     Conventioi  ,  August  18-20,  1914,  Milwaukee.  Wis. 
Master    Boiler    Makers'    .Associatioi  . — Harry    D.    Vought,   95    Liberty    St., 

New    York.      Convention,    May    25-28.    1914,    Philadelphia,    Pa. 
Master   Car    Buiider.s'    -Association.- -J.    W.   Taylor,   Karpen   building,   Chi- 
cago.    Convention,  June  10-12,  1914,  Atlantic  City,  N.  J. 
Master  Car  and  I.ocomotive  Paintei  s'  Assoc,  of  U.  S.  and  Canada. — A.  P. 

llane,    B.   &•   M.,   Reading,   Ma!  s.     Convention,   September  8-11,   1914, 

Nashville,    Tenn. 
Railway    Storekeepers'    -Association — J.    P.    Murphy,   Box   C,   Collinwood, 

Ohio.      Convention,    May    18-2},     1914,    Hotel    Raleigh,    Washington, 

n.  C.  T 

Traveling  Engineers'  Association.— JJW.  O.  Thompson,  N.  Y.  C.  4  H.  R., 

East  Buffalo.  X.  Y.     Convention,  August,   1914.  Ckjcago.  III. 


RAILROAD    CLUB    MEETINGS 


Club. 


Next 
Meeting. 


Title  of  Paper. 


Canadian     Mar.  10  .  Car  Service 

Central    Mar.  12  i  Rules   of   Interchange   and    Banquet 

New    England....  Mar.  10  1  Rules  of   Interchange   and   Annual   Meeting 

New    York Mar.  20  I -Annual     Electrical     Night 

Richmond    Mar.    9  [Electric   Light   and   Power 

St.    Louis Mar.  13  Past    and    Present    Railroading 

Southern  &  S'w'rn  Mar.  19  Thermit   Welding    

Western     Mar.  17  Tests  of  Chilled  Cast  Iron  Wheels 


Author. 


Secretary. 


Address. 


L^ 


J.   E.    Duval Tas.    Powell '  Riom    13,    Windsor   Hotel.   Montreal. 

W.    H.    Bitterly Harry   D.   Vought.  :95\  Liberty    St..    New  York, 

W.   E.   Cade,  Jr. .  68l  Atlantic  Ave.,  Boston. 

E.    Huber    Stokar Harry  D.  Vought.j  95/ Liberty  St.,  New  York. 

H.    R.    Palmer F.    O.    Robinson ..  C.l  &  O.   Ry.,   Richmond,   Va. 

O.  F.  Bary B.  W.  Frauenthal.i  Uiion  Station,  St.  Louis,  Mo. 

A.  J.   Merrill 211  Grant  Bldg..  Atlanta,  Ga. 

Prof.   L.   E.   Endsley.  Tos.   W.   Taylor.. .   II 12  Karpen   Bldg.,  Chicago. 
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It  is  our  desire  to  make  these  columns  cover  as  completely  as 
[possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railways  of  this  country,  and  we  shall  greatly 
appreciate  arty  assistance  that  our  readers  may  give  us  in  helping 
to  bring   this  about. 

GENERAL 

C.  A.  BiNGAMAN  has  licen  aiJpDinfcd  assistant  engineer  of  mo- 
tive power  of  the  Philadelphia  &  Reading,  with  headquarters 
at  Reading,  Pa. 

W.  M.  BoswoRTH  has  heen  appointed  mechanical  engineer  of 
tile  Louisville  &  Xashville.  with  office  at  Louisville,  Ky. 

C.  C.  Elmes  has  been  appointed  assistant  engineer  of  motive 
power  of  the  Piiiladelphia  &  Reading,  with  headquarters  at  Read- 
ing. Pa. 

E.  B.  Hall,  whose  appointment  as  assistant  to  the  general 
superintendent  of  motive  power  and  car  departments  of  the 
Chicago  &  North  Western,  with  headquarters  at  Chicago,  was 
announced  in  the  February  issue,  began  railway  work  in  July, 
1889,  with  the  Chicago  &  North  Western,  and  has  remained  in 
the  service  of  that  road.  Lntil  August,  1892.  he  was  machinist 
helper  at  Hawarden,  Iowa,  and  then  for  six  years  was  a  fireman 
on  tile  Northern  Iowa  and  Western  Iowa  divisions.  From  Oc- 
tober. 1898,  to  September.  1507.  he  was  a  locomotive  engineer 
on  tlie  Sioux  City  division,  and  on  the  latter  date  was  advanced 
to  road  foreman  of  engines  of  that  division.  He  was  master  me- 
chanic (if  the  Northern  Iowa  and  Sioux  City  divisions  at  Eagle 
Grove.  Iowa,  from  March,  1910,  to  May,  1912.  when  he  was 
transferred  to  the  Wisconsin  division  in  a  similar  capacity,  with 
hen(l(|uarters  at  Chicago,  which  position  he  held  at  the  time  of 
his  recent  promotion. 

A.  P.  Prendergast,  formerly  superintendent  of  motive  power 
of  the  Baltimore  &  Ohio,  at  Baltimore.  Md..  has  been  appointed 
superintendent  of  machinery  of  the  Texas  &  Pacific,  with  head- 
quarters at  Marshall, 
Tex.,  succeeding  F.  S. 
Anthony,  resigned.  After 
graduating  from  the  pub- 
lic schools  in  West  Vir- 
ginia, Mr.  Prendergast 
took  up  the  study  of 
special  technical  subjects. 
He  entered  the  service  of 
the  Baitimore  &  Ohio  in 
the  mechanical  depart- 
ment in  1893  as  an  ap- 
prentice, and  after  com- 
pleting his  apprentice- 
ship he  served  as  a  ma- 
chinist, and  subsequently 
was  made  foreman.  He 
was  then  promoted  to 
master  mechanic  at  Graf- 
ton, W.  Va.,  and  later 
was  transferred  in  the 
same  capacity  to  the 
Riverside  shops  at  Balti- 
more, Md..  becoming  master  mechanic  at  the  Mt.  Clare  shops, 
Baltimore,  on  January  1,  1910.  The  following  November  he 
was  made  superintendent  of  motive  power  of  the  Baltimore 
&  Ohio  Southwestern  at  Cincinnati.  Ohio,  and  in  May.  1912. 
his  authority  was  extended  over  the  Cincinnati,  Hamilton  & 
Dayton.  In  January,  1913.  he  was  appointed  superintendent  of 
motive  power  of  the  Baltimore  &  Ohio  proper,  with  head- 
quarters at  Baltimore.  Md..  from  which  position  he  resigned 
on  December  31,  1913. 


A.    P.    Prendergast 


T.  W.  Heixtzelmax,  superintendent  of  motive  power  of  the 
Southern  Pacific  at  Sacramento,  Cal.,  has  been  appointed  gen- 
eral superintendent  of  motive  power,  with  headquarters  at  San 
Francisco,  Cal.,  succeeding  H.  J.  Small,  retired. 

D.  J.  MuLLEX  has  been  appointed  assistant  to  the  superintend- 
ent of  motive  power  of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis,  with  headquarters  at  Indianapolis,  Ind. 

H.  O.'^BORXE  has  been  appointed  assistant  mechanical  super- 
intendent of  the  Canadian  Pacific,  with  headquarters  at  Mont- 
real, Que.  ....    u 

H.  J.  Small  has  retired  as  general  superintendent  of  motive 
power  and  machinery  of  the  Southern  Pacific.  Mr.  Small  has 
been  in  railway  service  since  1868.  when  he  commenced  as  a 
machinist  for  the  Chicago  &  North  Western  at  Chicago.  He  was 
from  1869  to  1874  successively  draftsman  for  the  Kansas  Pacific, 
the  Northern  Pacific  and  the  Toledo.  Wabash  &  Western.  The 
succeeding  three  years  he  was  general  foreman  of  the  Interna- 
tional &  Great  Northern,  and  from  1877  to  1879  was  master 
mechanic  of  the  Galveston,  Houston  &  Henderson.  He  was  then 
for  two  years  master  mechanic  of  the  Texas  &  Pacific,  returning 
to  the  Northern  Pacific  in  1881  as  assistant  superintendent  of 
machinery,  where  he  remained  until  1886.  F>om  1887  to  1888 
Mr.  Small  was  assistant  superintendent  of  motive  power  of  tlie 
Philadelphia  &  Reading,  and  he  then  went  to  the  Southeni  Pacific 
as  superintendent  of  motive  power  and  machinery.  On  July  1, 
1902.  he  was  made  general  superintendent  of  motive  power  and 
machinery,  with  headquarters  at  San  Francisco.  Cal..  from  which 
posititm  he  now  retires.       •."...;? 

F.  O.  Walsh  has  been  appointed  superintendent  of  motive 
power  and  equipment  of  the  Georgia  Railroa<l.  with  headquarters 
at  Augusta.  Ga. 

\\  .  E.  WooDHouSE,  assistant  superintendent  of  motive  power 
of  the  western  lines  of  the  Canadian  Pacific,  has  been  appointed 
superintendent  of  motive  power  of  the  eastern  lines,  with  head- 
(|uarters  at  Montreal.  Que.. 

T.  W.  VouxGER  has  been  appointed  suiierintendent  of  motive 
power  of  the  northern  district  of  the  Southern  Pacific  with 
headquarters  at  Sacramento,  Cal..  succeeding  T.  W.  Heintzelman. 
promoted.  "''."■;■ 

MASTER   MECHANICS   AND   ROAD    FOREMEN  OF 

ENGINES 

WiLLLVM  .\PTED  lias  been  appointed  road  foreman  of  engines  of 
the  Michigan  Central  at  Detroit.  Mich.,  succeeding  W.  R.  Walsh. 

W.  S.  Bl:tler.  master  mechanic  of  the  Chesapeake  &  Ohio 
at  Hinton,  W.  Va..  has  been  appointed  master  mechanic  of  the 
Huntington  and  Big  Sandy  divisions,  with  heathiuarters  at  Hunt- 
ington. '-.-.  ^'-." ; 

J.  J.  Carey  has  been  appointed  master  mechanic  of  the  Cin- 
cinnati. Hamilton  &  Dayton  at  Ivorydale,  Ohio,  succeeding  G<..A- 
Gill.  -..._.. 

D.  C.  Clough  has  been  appointed  master  mechanic  cf  the 
Oregon  Electric  and  the  United  Railways,  with  office  at  Portland. 
Ore.,  succeeding  G.  H.  Hopkins,  resigned 

W.  H.  Davies  has  been  appointed  road  foreman  of  engines  of 
the  Chicago  &  Alton,  with  headquarters  at  Bloomington.  111. 

John  Dickson  has  been  appointed  general  master  mechanic 
of  the  Spokane.  Portland  &  Seattle,  the  Oregon  Trunk.  Oregon 
Electric  and  United  Railways,  with  headquarters  at  Portland. 
Ore.  Mr.  Dickson  began  railway  work  as  machinist  apprentice 
with  the  Great  Northern.  He  was  subsequently  until  1899  ma- 
chinist, air  brake  inan  and  draftsman,  leaving  that  road  to  be- 
come instructor  in  the  Mechanic  Arts  High  School  at  Sl  Paul, 
Minn.  He  remained  in  that  position  for  two  years,  returning 
to  the  Great  Northern  as  general  air  brake  instructor,  and  was 
successively    superintendent    of    shops    at    Everett,    Wash.,    and 
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master  mechanic  of  the  Dakota  division.  He  has  been  with 
the  Spokane,  Portland  &  Seattle  as  master  mechanic  since  it 
was  first  put  in  operation,  and  on  February  1  was  made  gen- 
eral master  mechanic,  as  above  noted. 

J.  G.  Dole,  whose  appointment  as  master  mechanic  of  the 
Alliance  division  of  the  Chicago,  Burlington  &  Quincy,  with 
headquarters  at  Alliance,  Neb.,  was  announced  in  the  February 
issue,  was  born  November  7,  1880,  at  Mohicanville,  Ohio,  and 
received  a  high  school  education.  He  began  railway  work  in 
October,  1897,  with  the  Chicago,  Burlington  &  Quincy  as  ma- 
chinist apprentice,  and  from  1902  to  1906  was  successively  ma- 
chinist for  the  Northern  Pacific  and  the  Chicago  &  North  West- 
ern. The  following  two  years  he  was  employed  by  the  Missouri 
Pacific  as  division  foreman  at  Coffeyville,  Kan.,  general  foreman 
at  Osawatomie,  Kan.,  and  as  division  foreman  at  Wichita,  Kan. 
He  then  returned  to  the  Burlington  in  1908  as  general  foreman 
at  Denver,  Colo.,  and  later  was  transferred  to  Lincoln,  Neb.,  in 
a  similar  capacity,  holding  this  position  until  January  16,  when 
he  was  promoted  to  division  master  mechanic  at  Alliance,  Neb., 
as  above  noted. 

W.  J.  Eddy  has  been  appointed  master  mechanic  of  the 
Louisiana  division  of  the  Rock  Island  Lines  at  El  Dorado,  Ark., 
succeeding  R.  C.  Hyde,  promoted. 

W.  A.  H.\LL  has  been  appointed  master  mechanic  of  the  Inter- 
national &  Great  Northern  at  Mart,  Tex.,  succeeding  T.  H. 
Williams. 

W.  P.  HoBSON,  master  mechanic  of  the  Cincinnati  division  of 
the  Chesapeake  &  Ohio,  has  had  his  jurisdiction  extended  over 
the  Ashland  division,  with  headquarters  at  Covington,  Ky. 

C.  M.  Huffman  has  been  appointed  master  mechanic  of  the 
San  Pedro,  Los  Angeles  &  Salt  Lake  at  Milford,  Utah,  succeed- 
ing J.  M.  Gailey. 

R.  C.  Hyde  has  been  appointed  master  mechanic  of  the  Min- 
nesota division  of  the  Rock  Island  Lines  at  Manly,  Iowa,  suc- 
ceeding F.   W.   Williams,  resigned. 

A.  J.  Klumb  has  been  appointed  assistant  master  mechanic  of 
the  Chicago,  Milwaukee  &  St.  Paul  at  Milwaukee,  Wis.,  succeed- 
ing C.  Lundburg. 

F.  R.  Pennvfather.  district  master  mechanic  of  the  Canadian 
Pacific  at  Cranbrook,  B.  C,  has  been  appointed  master  mechanic 
of  the  Manitoba  division,  with  headquarters  at  Winnipeg,  Man. 

G.  W.  Robertson,  master  mechanic  of  the  Ashland  division  of 
the  Chesapeake  &  Ohio  at  Lexington,  Ky.,  has  been  appointed 
master  mechanic  of  the  Hinton  division,  with  headquarters  at 
Hinton,  W.  Va. 

A.  Roesch  has  been  appointed  master  mechanic  of  the  Colo- 
rado &  Southern  at  Trinidad,  Colo.,  succeeding  J.  M.  Davis. 

W.  E.  Stoermer  has  been  appointed  road  foreman  of  engines 
of  the  Southern  Pacific  at  Los  .\ngdes,  Cal.,  succeeding  C.  H. 
Holdredg*. 

F.  E.  Wolfe  has  been  appointed  road  foreman  of  engines  of 
the  Pere  Marquette  at  Grand   Rapids,  Mich. 

CAR     DEPARTMENT 

H.  H.  Gerbach  has  been  appointed  car  foreman  of  the  Great 
Northern  at  Great  Falls,  Mont.,  succeeding  C.  J.  Grant. 

T.  E.  HesseNBRUCH  has  been  appointed  assistant  general  car 
inspector  of  the  Philadelphia  &  Reading,  with  headquarters  at 
Reading.  Pa. 

R.  B.  Rasbridge  has  been  appointed  superintendent  of  the  car 
department  of  the  Philadelphia  &  Reading,  with  headquarters  at 
Reading,  Pa. 

Charles  Ray  has  been  appointed  car  foreman  of  the  Chicago, 
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Milwaukee   &    St.    Paul   a^    Tacoma,    Wash.,    succeeding    E.    S. 
Hartow. 

W.  Snell  has  been  appointed  general  foreman  of  the  car  de- 
partment of  the  Chicago,  Milwaukee  &  St.  Paul,  at  Minneapolis. 
Minn.,  succeeding  W.  A.  Parker. 

R.  D.  Wilson  has  been  jappointed  general  car  inspector  of  the 
Philadelphia  &  Reading  ai  Reading,  Pa.,  succeeding  R.  B.  Ras- 
bridge,  promoted.  I 

SHOP    AND    ENGINE     HOUSE 

William  Belyea  has  bean  appointed  general  foreman  of  the 
Pere  Marquette  at  Benton  Harbor,  Mich. 

George  C.  Bingh.\m  has  been  appointed  general  foreman  of 
the  Chicago  &  North  Western  at  Huron,  S.  D.,  succeeding  F. 
W.  Anderson. 

R.  L.  Black  has  been  appointed  general  foreman  of  the  Nor- 
folk &  Western  at  Columbus,  Ohio. 

T.  L.  Browx  has  been  appointed  general  foreman  of  the  Nor- 
folk &  Western  at  Kenova,  W.  Va. 

D.  W.  Day  has  been  apppinted  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Jasper,  B.  C,  succeeding  F.  Lozo,  trans- 
ferred. , 

R.  Dennis  has  been  appointed  general  foreman  of  the  Toledo 
&  Ohio  Central  at  Columbus,]  Ohio,  succeeding  G.  P.  Young. 

B.  Ferris  has  been  appoin  ed  acting  general  foreman  of  the 
Detroit,  Toledo  &  Ironton  at  Delray,  Mich, 

P.  J.  Flynn  has  been  appo  nted  general  foreman  of  the  Dela- 
ware, Lackawanna  &  Westerr  at  Syracuse,  N.  Y.,  succeeding  B. 
F.  Roosa. 

F.  Lozo  has  been  appointed\locomotive  foreman  of  the  Grand 
Trunk  Pacific  at  McBride,  B.  C.,  succeeding  A.  H.  Mahan,  trans- 
ferred. ' 

A.  H.  Mahan  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at  Princd  George,  B.  C. 

N.  W.  NoRswoRTHY  has  beeiJ  appointed  general  foreman  of  the 
Norfolk  &  Western  at  Crewe.lVa, 

George  Schimming  has  beer 
Chicago  &  North   Western  at 
Cosgrove. 


appointed  shop  foreman  of  the 
Madison,   Wis.,  succeeding  J,  F. 


PURCHASING   AND   STOREKEEPING 

Samuel  F.  Clark  has  been  appointed  purchasing  agent  and 
general  storekeeper  of  the  Spikane,  Portland  &  Seattle,  with 
headquarters  at  Portland,  Ore.,\  succeeding  J.  E.  Mahaney,  re- 
signed. 

E.  O.  Griffin,  general  storekeeper  of  the  International  & 
Great  Northern,  with  office  at  P:  lestine,  Tex.,  has  been  appointed 
also  general  fuel  and  supply  ageat. 

H.  L.  Richardson  has  resignei  as  fuel  agent  of  the  St.  Louis, 
Brownsville  &  Mexico  at  Houstcri,  Tex.,  and  the  office  has  been 
abolished. 

C.  T.  Tillman,  treasurer  and  acting  purchasing  agent  of  the 


South  Georgia,  at  Quitman,  Ga., 
agent  with  office  at  Quitman. 


OBITU\RY 

A.  B.  Adams,  division  master  mechanic  of  the  Gulf,  Colorado 
&  Santa  Fe  at  Silsbee,  Tex.,  died  suddenly  on  February  16,  aged 
49  years. 

Newell  S.  Kimball,  for  30  yeirs  district  master  mechanic  of 
the  Chicago,  Milwaukee  &  St.  Paul  at  Green  Bay,  Wis.,  died  in 
Chicago  on  January  31,  aged  82  Vears. 


has  been  appointed  purchasing 
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SUPPLY  Trade  Notes 

Edward  VV.  Hodgkins  has  resigned  his  connection  with  Guil- 
ford S.  Wood,  Chicago,  to  engage  in  business  for  himself. 

Karl  A.  Heine  has  joined  the  sales  department  of  the  Chicago 
Car  Heating  Company,  with  office  in  the  Grand  Central  Terminal 
building.  New  York  City. 

John  L.  Randolph  has  been  appointed  eastern  sales  man- 
ager of  the  Economy  Devices  Corporation,  30  Church  street, 
New  York.  Mr.  Ran- 
dolph was  born  in  Bos- 
ton. Mass.,  August  25, 
1878,  attended  the  pub- 
lic schools  and  was 
graduated  from  tlie  Eng- 
lish High  School  of  that 
city.  His  railroad  ca- 
reer began  as  a  ma- 
chinist apprentice  in  the 
Concord,  N.  H.,  shops  of 
the  Northern  Railroad 
now  a  part  of  the  Boston 
&  Maine.  Subsequently 
he  served  this  road  in 
the  capacity  of  machinist, 
gang  foreman,  general 
foreman,  master  me- 
chanic, and  superintend- 
ent of  shops  at  Keene, 
N.  H.  In  April.  1911. 
he  accepted  a  position 
with  the    Franklin    Rail-  ' '  "•  ■■■'■'■ 

way  Supply  Company  in  the  mechanical  department  and  re- 
mained with  that  company  until  P>bruary  1.  1914,  when  he 
was  appointed  eastern  sales  manager  of  the  Economy  Devices 
Corporation,   as   noted   above. 

Earl  A.  Averill  has  resigned  as  managing  editor  of  the  Rail- 
way Age  Gazette,  Mechanical  Edition,  and  on  March  1  goes 
with   the   Standard    Stoker   Company,    Grand   Central    Terminal, 

New  York,  as  engineer 
of  operation.  Mr.  Averill 
joined  the  staff  of  the 
American  Engineer  and 
Railroad  Journal  on  Jan- 
uary 1.  1906,  as  an  editor, 
and  on  April  1.  1910,  be- 
came managing  editor. 
He  has  continued  in  that 
position  since  the  pur- 
chase of  that  publication 
by  the  Sinnnnns-Board- 
nian  Publishing  Com- 
pany. He  was  born  at 
Richland,  N.  Y.,  on 
August  13,  1878.  and 
after  a  preparatory  edu- 
cation in  public  and 
private  schools,  entered 
Cornell  University  in 
1896.  He  was  graduated 
in  1900  with  the  degree 
of  mechanical  engineer, 
having  specialized  during  his  senior  year  in  railway  mechanical 
engineering.  He  began  his  practical  railroad  work  in  the  sum- 
mer of  1899  in  the  shops  of  the  Philadelphia  &  Reading,  Read- 
ing. Pa.,  and,  on  graduation,  went  with  the  Chicago,  Burlington 
&  Quincy,  at  West  Burlington,  la.,  reporting  to  J.  F.  Deems, 
^vho  was  then  master  mechanic  at  that  point.    After  four  years' 


E.    A.   Averill 


service  with  the  Burlington,  most  of  which  was  spent  in  the 
shop,  roundhouse  and  on  the  road,  Mr.  Averill  joined  the  staff 
of  the  Railway  and  Engineering  Review  of  Chicago,  where  he 
remained  for  over  two  years.  He  left  that  publication  to  come 
to  New  York  with  the  American  Engineer  and  Railroad  Journal. 
With  the  Standard  Stoker  Company  he  will  have  charge  of  the 
installing  and  preliminary  operation  of  the  stokers  as  well  as 
all  tests,  records  of  service,  etc. 

W.  F.  Bauer  has  resigned  from  the  United  States  Light  & 
Heating  Companj-,  to  become  assistant  manager  of  the  railway 
department   of  the   Edison   Storage   Battery   Company,   Orange, 

A.  C.  Adams  has  resigned  his  position  of  superintendent  of 
motive  power  of  the  Spokane,  Portland  &  Seattle  to  become 
the  Pacilic  coast  general  agent  of  the  General  Brake  Shoe  & 
Supply  Company,  Chicago,  and  will  have  headquarters  at  907- 
908  Wilcox  building,  Portland,  Ore. 

Tlie  Chicago  Car  Heating  Company  has  recently  opened  a 
btanch  office  and  factory  at  61  Dalhousie  street,  Montreal,  Can- 
ada. A.  D.  Bruce,  former  purchasing  agent  of  the  company  at 
Chicago,  is  in  charge.  Mr.  Bruce  is  a  native  of  Guelph,  Ont.,  but 
has  been  connected  with  the  Chicago  Car  Heating  Company  in 
Chicago  for  the  past  five  years. 

Bertram  Smith  has  been  appointed  assistant  manager  of  the 
Edison  Storage  Battery  Supply  Company,  San  Francisco,  which 
handles  the  Edison  battery  on  the  Pacific  coast.  Mr.  Smith 
started  in  the  storage  battery  business  in  1899  with  the  Na- 
tional Battery  Companj-,  Buffalo,  N.  Y.  He  was  secretary  and 
treasurer  of  that  company  for  three  years,  but  since  its  absorp- 
tion by  the  United  States  Light  &  Heating  Company,  he  has 
been  manager  of  the  latter  company's  battery  department. 

Charles  Henry  Schlacks,  whose  election  to  the  presidency 
of  the  Hale  and  Kilburn  Company,  Philadelphia,  Pa.,  was  an- 
nounced  in  the   I'Vbruary  issue,  was   born   in   Chicago  on   No- 

_  vembcr  12,  1865.  He  en- 
tered railway  service 
when  he  was  but  four- 
teen as  an  office  boy  on 
the  Illinois  Central.  He 
then  became  a  machin- 
ist's apprentice,  and  was 
consecutively  to  1891 
mechanical  draftsman, 
chief  clerk  to  the  super- 
intendent of  machinery 
and  chief  clerk  to  the 
general  superintendent. 
In  November,  1891.  he 
was  appointed  assistant 
to  the  general  manager 
of  the  Denver  &  Rio 
Grande.  On  November 
1,  1894,  he  became  as- 
sistant general  manager 
of  that  road  and  retained 
that  position  until  July 
1,  1900,  when  he  was  ap- 
pointed also  general  manager  of  the  Colorado  Midland.  On 
June  1,  1904,  he  became  a  vice-president  of  the  Denver  &  Rio 
Grande.  On  November  5,  1909.  he  also  became  the  first  vice- 
president  of  the  new  Western  Pacific,  the  western  extension  of 
the  Denver  &  Rio  Grande,  removing  his  headquarters  to  San 
Francisco,  Cal.,  and  was  an  important  factor  in  the  work  of 
getting  that  road  in  complete  and  efficient  working  order.  He 
was  thus  for  a  time  the  first  vice-president  of  the  Western  Pa- 
cific, vice-president  of  the  Denver  &  Rio  Grande,  the  Colorado 
Midland,  the  Rio  Grande  Southern  and  the  Utah  Fuel  Com- 
pany, and  president  of  the  Globe  Express  Company. 
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master  mechanic- of  the  I>akota  division.  He  has  been  with 
the  Spokane,  Portland  i*v:  Seattle  as  master  mechanic  since  it 
was  hrst  put  in  operation,  and  on  February  1  was  made  gen- 
tral   mastt-r   nuchanic,   as   above   noted. 

J.  G.  Dole,  whose  aijpointment  as  master  mechanic  of  the 
.Alliance  division  of  the  Chicago,  JJurlinj-ton  ^:  Quincy,  with 
headcpiarters  at  Alliance.  Nob,,  was  annnunced  in  the  February 
issue,  was  born  NoVtniber  7.  1S,S().  at  Mohican ville,  Ohio,  and 
received  a  high  school  education,  lie  began  railway  work  in 
October.  1W7,  with  the  Chicago,  liuflington  &  Quincy  as  ma- 
chinist aiiprentice.  and  from  V)()2  to  190b  was  successively  ma- 
chinist for  the  .Xorthern  racilic  and  the  Chicago  &  North  West- 
ern. I  he  follirwing  two  years  Ik-  was  cini)loycd  In-  the  Missouri 
I'acitic  as  division  foretuan  at  G'l'iy ville.  Kan„  general  foreman 
at  Osawatontie,  K^n;.  and  .as  fJivision  foreman  at  Wichita.  Kan. 
lie  tlitn  returned  to  the  Uurlington  in  I90S  as  general  foreman 
at  Uenvt-i-.  Cn.lii.,  and  later  was  transferred  to  Lincoln.  Xeb.,  in 
a  similar  capacity,  bidding  this  positi"ti  until  Jamuiry  lO.  when 
he  was  promotefl  l6' division  niaster  niecli.'mi<:  at  Alliance.  Xeb.. 
as  above  noted. 

^Wr  il  :E"UV.  has  been  appointed  master  mechanic  of  the 
Louisiana  division  of  the  Ivock  Island  Lines  at  Kl Dorado,  Ark., 
sueceedinM  Iv  C.   Hydf,  pr"nioted. 

\V.  A,  Hall  has  been  api>ointed  Illa^^ter  inedianic  of  the  Inter- 
national i\  Cire.-it  -Xorthern  ;if  M.irt.  Tex.,  succeeding  T.  11. 
W  illiams. 

W.  "f*;  H«Bso.\.  master  tuechanic  of  the  Cinciimati  division  of 
the  Che.sapeake  X-  Ohio,  has  had  his  jurisdiction  extended  over 
the  .\shland  division,  with  hea<l«iuarters  at  Covington.  Ky. 

C.  M.  lliFKMA.N  has  lH.'Cn  appoimed  master  mechanic  of  the 
San  F\'<lro,  L(»s  ■Angc'Ies.&  Salt  Lake  at  Milford.  Utah,  succeed- 
ing J.  ;M,;  Ga|iley.^, 

^K.'^i^  Hyde  has  been  appointed  master  mechanic  of  the  Min- 
ntsola  division  <>i  the  Kock  Island  Lims  .it  Maidy,  Iowa.  SUC-. 
ct<  dint;    !•".   \V.   W  illiams,  resigned. 

\.  J.  Kr.t'.MR  ha5  fieeti  appointed  assistant  masti-r  mechanic  of 
the  (  hicago,  Milwaukee  \  St.  Paul  at  Milwaukee.  \\  is.,  succeed- 
ing (  V  I-undbtirg. 

I  K.  I^SN.YF.\rtiKj<.  district  master  mechanic  of  the  Canadian 
I'acitic  at  Cranbrcmk.  B:  C.  la;\s  l»een  ap|)ointfd  master  mechanic 
of  the  Manitoba  divisiim.  with  lu.itbiuartrrs  at  Winniiieg.  Man. 

<i.  W'.  KoKKkTSoN.  ma.ster  nuvh.mic  of  the  .\shland  divisi<in  of 
the  t;hesapfake  iKOhio  at  Lexington.  Ky..  has  been  appointed 
master  tnt'ciianic  of  the'  Flinton  division,  with  head(|uarters  at 
1  linton.  W.  \a 

A.  Rf>Est*l  lias  Iwien  appeiinted  niaster  mechanic  of  the  Colo- 
rad"  X  .Southeni  at  Triiiidail,  Colo.,  succeeding  J.  M.  Davis. 

AV'.  E.  Sl.<»Kk.\iKR  li;i>i  lieen  appi'inted  roa(l  foreman  of  engines 
I  if  fht-  Soiith^jrn  .I'ai'ilic  at  ,4-o*  ..Xngele^  C.il..  succeedini;  C.  II. 
Holdredge.  ■,',:/'."  ''   :.;;:\'      ■; 

i^  •  E;  V\%»t'>-E  has  bicn  appomti-ft- r«>a<f /foi-entan  of  engines  of 
the  l'«re  Nf.inpietlv  at  Ciniiid   R.iiiid-.  Mich. 

CAK     DKPAKT.MKN  r 

H.'H,Gii*RAe«  has:  been  appointjL<l  car  ft  .reman  of  the  Great 
.Xorthern  at  Great  Fails,  Morttii  succeeding  C.  J.  Grant. 

ITv^Ev  HWi>ENBHVCH' lias  Ix'Cii  appointed  assistant  general  car 
inspector  of  The  Philadelphia  &  Reading,  with  headcpiarters  at 
Reading,  Pa. 

R^\B.  l\.\SKKtr>i,K  hav  been  appointefi  superintendent  of  the  car 
dtpartment  of  the  I'hiladdpliia  &  Reading,  with  headquarters  at 
Keading.  Pa. 

CiiAki.K-  Ray' bn'«  iK-en  irppointed  ci^rvforeinan  of  the  Chicago, 


Milwaukee    ^:    St.    Paul    a 
Hartow. 
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Taconia,    W  ash.,    succeeding    E.    S. 


W'.  SxELL  has  been  appiftnted  general  foreman  of  the  car  de- 
jiartment  of  the  Chicago,  Alilwaukee  &  St..  Paul,  at  Minneapoti*. 


Mmul,  succeeding  \\ .  A.  F 


Philadelphia  iV:  Reading  at 
liridgv,  jiroiuoted. 

SHOP    AN 


rker. 


R.  E>.'  Wu.POX  has  been  ?  ipointcd  general  car  inspector  of  tlie 

keading.  Pa.,  succeeding  R.  B.  Ras- 


ENOINE     HOUSE 


W  ii.i.iA.M    Uklvea  has  l>ee 
iVrc  Mari|uette  at  lientiin  1 

tiKOKt.K    C.     15l.M.llA.Vl     has 

the   Chicago  &  North   West 
\\  .  .Anderson. 


1  ai)poiiue(l  general  torenian.pt  jhe^ 
arlior,  Mich.  - .  ;  v. 

lueii    appointed  general   foreman   of 
•rn   at    Huron.   S.  L).j  succeeding  F. 


1\.  L.   i'.i.Ai  K  lia>  liicM  ap|*iiiue(l  general  foreman. o£  the  Nor- 
folk (S:  Western  at  Columbti>;   ()hi<i.  .:  "-y  ■-••■■•.='■.. .; 


T.   L.   IJkoWx  has  been  api> 


)inted  general  iMreman  of  the  X<3r- . 


folk  vS:  Western  at  Kentjva,  \^  .  \  a. 

1).  W.  D.Vy  has  been  .ipi  linted  locomotive  foreman  of  thcf 
Grand  Trunk  Pacilic  at  ja^pt -,  1!.  C,  succeeding  F.  Lozo,  trans- 
ferre«l.  _. ;  .    •:    ;  ; 

K.  Dkn.m.-  has  been  a])]>oir  ted  gener.d  fureman  of  the  "Tolcd.: 
\:  Ohio  Central  at  Columbus,  Ohio,  succeeding  (i.   P.   Voung. 

l!.   l-Ekkis  has  been   appoin/ed  acting  general,  foreman,  of  UiC- 
Detroit',  Toledo  &  Ironton  at  l)elray.  Mich.  '        'V'     ■'.■:- 

P.  J.  1  i.Y.NN  has  been  api)oi|ited  general  foreman  of  the  Dela- 
ware. Lackawanna  &  Westen 

I-.  Ro-.sa. 


\- .  L(i/o  has  been  appointed 
Triiiik   Pacilic  at  McP.ride.  P. 

fern  i| 

.\.    II.   .\1aii  \.\   has  been  apj 
Grand  Trunk  Pacilic  at  Princ|  (ieorge,  Pi.  C 


at  Syracuse,  N.' Y^:,  Siicceeding  11. 

locomotive  foreman  of  the  Grand 
'.,  succeeding  A.  H.  Mahan,  trans-r. 

ointed  lociimotn'CifpfeiOJUi-^rf.  tlW- 


X.  W  .  XokswokTHV  has  bie 


A.  \\ .  AokswokTHV  lias  hiei    ai)p 
Xorfolk  \   Western  at  Crewe,!  \  a. 


ai)poiutcd  general  foreman  of  the 


GEnk<;K  Se  1 1 1  .m  .\i  r  .n*;  has  bee 
I'hicago  v\:  Xorth  Western  at 
t  <  )sgrove. 


1  ajjpointed   sho]»  foreman  of  thcv" 
Ma«lison,    Wis.,   succeeding  J.    F;.-; 


PURCHASING   A  JD   STOREKEEPING 

S.\MVEr.  FV"  Gi.AkK    ha>i   beenl  appointed   purcha.sing  agent    and 
general    stc>rekt-ei>er   of   the    .S|i»kane,    Portland   &    Seattle,    willji': 
hiad<|uarters  at    Portland.   <^>rel   succeeding  J.  .E.  Alahaney.'re-i, 

■<it:ned.  \  .  .•.:.,.  ■;.»;..■ 

\\.  (.).  tikiiii.x.  general  >t«'rVk<  ejn  r  of  flic  Internationai  i^ 
Cireat  X(.)rthern.  with  office  at  PJlestim.  Tvx.,  has  been  appointed 
also  general  fuel  and  supply  ageii.  %■:•";■•'•-•. '^■: •".■/•,':    . :' •   ' 

II.  L.  ku  II  \ki)-o\  ha*,  resignel  as  fuel  agent  of  the  St.  Louis, 
r.rtpwnsville  &  Mexico  at  I  loust<|n.  Tex.»  and  the  oflice  has  been 
abolished. 


C  T.  Tn.LMA.x.  treasurer  and 
.*~!oUth  Georgia,  at  Ouitm.in.  Ga., 
a.yeiit  with  ".tViee  at  (Jnitman. 


OBFIl   ^RY 

.\.  P.  .\i'\M.-.  division  master    nechanic  of  the  Gulf,  Colora'k^"" 
iH:  Santa  I'e  at  Silsbce,  Tex.,  die<    suddenly  on  February  16,  aged 
40  years. 

Xewei.l  S.  KiMiiALL.  for  30  yejirs  district  master  mechanic  of 
the  Chica.go.  Milwaukee  &  St.  P.-jul  at  Green  P-ay.  Wis.,  died  in 
Chica.U"  <<n  January  31,  aged  S2  tears. 


acting  purchasing  agent  of  the 
has  been   appointed  purchasing 


\ 
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SUPPLY  Trade  Notes  ^^;,. 

Fihvafd  WV Hocigkiiis  lias  rcsij;nc<l  his  cohncctioft  with,  Cuil* 
ford  S.  Wood.  Cliicago,  to  engage  in  bu sine?;*  for  hiinsdt,.;  ■"■•:    > 

Karl  A.  licinc  I%as  joini<l  the  sales  dfpartnientbf  the  Cliicago 
(.';ir  noating  Conipany.  with  otfice  in  the  (iranci  Central  Terminal 
^^il<1i^g,:  Neiv":  York  City.-.;  :-'x\-y.].i^'7-^^/-:;- 

J.ihn    1-    Randolph    Has   l>cx'n    appointed    eastern    sales    njan- 
agcr  i»f   the    l-!coii(iiny    T)e\iccs\C,i'i'pt'nitit>n^   30   (  liurch    street, 
New   York.      Mr.    Ran-         ;.,.;. 
doliih  -was  born  in  Bos- 

^en.  ilass-v  August  25. 
187!?,  attended  the  pub- 
lic schools  and  \v;is 
graduated  from  the  Eni;- 
liill'  High  School  of  that 
city.  His  failrpad  ca- 
reer began  as  a  ma- 
chinist apjirentice  in  the 
I  '  'ncof cl.  X.  JI.,  shops  of 
tb<?  '  \oril>crn  Kailro.-Kl 
nrnv  fi  fiartoC  the  l>">tnii 
.S  Maine.  SHb<e(|uently 
'  •  sei"VV*i  this  rOad  in 
•tile  eaiLicity,  oi  nuieltinisl. 
'■-■  .( ivg  f>reiiian.  general 
;   ;  re  m  a  n  .  ina>tir  nu- 

;  jliaoK:.  and,  siiperintend- 

.  ej)C:  vif   sluips  ,at  Kt-t-ne. 
A  ■  ir.  ;  Til    April;  j^ 
i.i.    :flcei'|!>ted   ';i     position  •.:": 
\VJ;th  tlJc    '-^nrnkhn  ,Rail-^;^^^^^       ''\-:  _:':'■■'.:,■.:  -  •'({  : : -!:l-"' 
vyay^  ^uj^y,  Ciiiriii)jiity>;irivt)i^  ,  ineohanival   dejiartuient  aixd   re- 
nutfntHl  AVith    that    c<>iMjiaiiy    until    February -t.    1*^14, -when   he 

.A\itj  ajifj<^inte<l  tH>-tern   siiles  inanager  ut   tiic-  tv*^t»m 
G'rpriraijt^n.  as   n^.ited   aboxt.  A^  "    :'^^,--  ;'':"'  ^     ■^' t  - 

Dart  Ay';\vcriil  liaLs  resigtiv«l  as  managing  .e<litoT  of  the  Rail - 

>•  ■■■.      \^e;  <^a^tV.7Mechani<-al    K<htiou.  -aiul   iMi  -Alarclt,  ]:>  Koc-s 

AvWi;.  rhje  •  Sian<lar<}    .'^loker   (."i>nipan\.  ( irand  Central   Terminal, 

V  l;':.:r'v;. .  ^  ;  '  ■:     Xe\v  A  <>rk.   as   engineer 

:of  <<per:Uion.  ,\lr.  .V\crill 
Joified.  the  staft  of  the 
Atneriean  Kngiiioer  and 
kailroad  Jonriial  im  Jan- 
tvary  1.  I'lK).  :is  an  e<litor. 
and -on  April  1.  lyia  Ite- 
eamc*  nranagiiig  cibtwr; 
lie  h;>s  vontiiiued  in  that 
])osition  'since  the  pur- 
cliase  <if  tliat  publi.cation 
by  ,tlve^^inun<»iTs-;l)c»ar*I^ 
nuui  I'trltlishiitg  Coni- 
pan> .  lie  was  born  at 
K'ichland.  -X. : '  \'..  on 
August  13.  1S7S.  and 
after,  a  (>reparatiiry  edu- 
.  .  ca*'*^"  '"  public  an<i 
■'.■,  pi;iyale  schools,  entered 
?■  .C<tr«eH  '  ;Vtii'i'*ifSity:  in 
l\/1i^f6.  I  le  .was  4?raduated 
./in  l^XX)  with  the  degree 
■'.''■':■'"/':'' '--jpi  mechanical  engineer, 
navMig  siwciahzed  during  his  senior  year  in  railway  niechanical 
engineering.  Me  began  his  practical  railroad  work  in  the  sum- 
iiier  of  1899  In  the  shnps  ot  the  Philadelpliia  &  Reading.  Rca<l- 
"ig.  Pa.,  and.  on  gra<luation.  went  with  the  Chicago,  Burlington 
v*t  Quincy,  at  West  I'.urlington,  la.,  reporting  to  J.  F.  Deems, 
wlto  was  tlien  niastcr mechanic  at  that  point.    After  lour  years' 


E.    A.   Averjii. 


jservie^  with,  the  ^nriinKton    niqst.'ol'.vi;:^^^  w      .si»e«t  iii  \hc 

•shop,  roundhouse  and  oh  the  roitdi  Mr. 'Averill  joined;  the  staff 
of'  the  Raihyay  and  Engineering  Review  of  Chicago,  wherie  he 
..remained  for  over  two  years.  He  left  that  publication  to  come 
to  New  Voric  with  the  .\merican  Engineer  an<l  Railroad  Journal. 
Willi  -the  Standard  Stoker  C"mpany  he  will  have  charge  of  tlie 
installing  and  ,i)relinnnary  ojteration  of  tltc  stokers  as  well  as 
all  tests;  records^  iA  .service,  etc.; 

,\V.i'\Baner  has   resigned   friu^^  the   t'uited  States  Light  & 

Heating  Cotnpam.'io  become  assTstaiU  manager  of  the   railway 

departnnnt    <if   the    l-^ii><4t    St<«tagc    liaitery   tdmiiany.    Orange, 

\.  j.  -;'.;.-;.'';;^^"./>^ 

-4i  C;  AdatfTs  -1iaij  rc>igiicd  hii  5P9stti«m_  t>f  isuperintendcfia  6f 
motive  iViWef  «3f  the  Spokane,  t^ortlan^l  &  Seattle,  to  Wcome 
the  T'iicilic  Coast  gtiural  ageiJt  of  the  Gencr>il  Hrake  Sh«)e  & 
Supply  (ViiiV|xany.t  hi^'ago,  ancl 'wilt  have  head.4Uarur-  at  •*)/- 
90^  VVrlcos  buibling., I'^.i-tland.  Ore.;  ~   ■ " 

The  C  hicago  Car   1  Icjitirng  Conipaijiy  nai?.jrccd5itly  opened  a. 
l'iaue*li"  ofllc^r^nd  tiacton,-.  at  |6l  -Dalhousie  Street,  Montreal,. Can- 
da.  vA;%>:.'Bryce|tVjriiu^^^  puichasing  agent  oi  the  company  at 

■.  Iiicago.  :V  .ill  rhargv. '  ^rr^vitrtice  is  a  naitive  ofGuelplv,  OiVt..  but 
i:ns  bi-ei)  cojiijecled  with  the,  Chieaao  Tar  Iliaiing  t'onipany  in 
Chicagio  :f6r  ■  tiic/pafst.  tlve  i^itiars;, 

Bcrtr.ani;  Smith  has  been  appointed  a.ssi^int.'njanag^r  of  the 

Edison  St ^irajtrc'TJattery  Siipjily  Coni|i.'iin:.';$an.l'raucT^co.  which 
handles  the  Edis<.n  battery  on  tlnv  l^acific"  Coa,st.  Mr.  Smith 
>taned  in  l|ieisi..xf»ge  battery  bastm>-<.  ijt  IS99- with  the  Na- 
lional  Battery  t'jijnipany-.  (Hiftalov  N.  V.  I  ie  was  secretary  and 
trea.stirer  v»f  tljiu  cvinjiiany  irir  vjiiTGC  x'imf.s*  lyit  .since  its  absorp- 
tion by  tile  ;t'nitetl  Stat*«i  light  &  lleating  C<>nipany.  he  has 
'iKx^n  manager  oi  the  latter  comnany's  bifijcry  department 

Charles  \T;f<'nry-;Schlack^,w}v»se;  ■electi<Vft  to  the  presidency 
>>f  the  Hale  iiiul :  Kilburn  t'ljuvpany.  I'hiladeliihia.  Pa.,  \i>"as  an- 
nonnced  iii  the  Eebniarj   is'siK*,' v\-a§  liiirnfin   t'.hicagij  =pn  -No-'- 

■       '    ;'  vember  12,  If^iS.     Hern- 

tcred  railway  service 
wJhii  he  vyas  luit  four- 
teen; as  an  T^ffice  boy  on. 
J  lie  Illinois  Central.  He 
then  becatiH'  a  machin- 
ists apprentice,  and  was 
c^  rtiseciitiVely  10  1891 
nn'chanical;;  draftsman, 
chief  cleric  fc%  the  super- 
intendent of  machinery 
and  chief  clerk  to  the 
j(encral  superintendent. 
!  n  Xoy-cmhsT,"  1991,  he 
w  n-i!  /appointed  assistant 
: o  t  he  general  manager 
1  the  Derivier  &  Rio 
<  irande. :"  On  November 
1.  IH'M.  he  became  as- 
M  slant  general  manager 
"1  that  road  and  retained 
ili.it  po.<{ition  mitil  July 
•v-  :'..!;  1,  1900,  when  he  was  ap- 
pointed also  genewl  m:«nafeer;<);f"ll»- Color  ado  Mi.lland.  On 
June  K  1*><M.  he  i^^iiie  ^  vice^4n-esi<U-nt  of  the  Denvvr  &  Rio 
Gran<l&  OniX^euiber  5,  J^>9.  he  ^sa  Jn^came  the  tirst  vias 
presifRnt  of  the  new  Western  Pacriic/ the;  western  extension  of 
the  Denver  &•  Kio  (irande.  removing  his  headquarters  to  San 
Francisco,  CaL. and  was  an  important  lacihr  in  the  work  of 
getting  that  road  in  complete  and  eifficient  working  order.  He 
was  thus  for  a  time  the  first  vice-presi<lent  of  the Western  Pa- 
cihc,  vice-president  of  the  Denver  &  Rio  Gran.lc,  the  Colorado 
Midland,  the  Rio  Grande  .Southern  and  the  Utah  Fuel  Com- 
pany, and  president  of  the  Glolx:  Express  Company.        '-  :'^^ 
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Hydraulic  Presses. — Heating,  cliilling  and  die  presses  are 
fully  illustrated  and  described  in  a  50  page  catalog  issued  by  the 
Watson-Stillman  Company,  50  Church  street,  New  York.  This 
is  catalog  No.  89. 

Mech.\nical  Rubber  GtK)os. — \'alvc  discs,  sheet  packing, 
pump  valves,  gaskets  and  other  similar  mechanical  rubber  parts 
are  illustrated  and  described  in  a  small  catalog  issued  by  Jenkins 
Bros.,  80  White  street,  New  York. 

Brake  Shoes. — The  Pittsburgh  brake  shoe  has  a  steel  shell 
filled  with  composition  and  gives  a  very  high  friction  with  a 
long  wear.  It  is  illustrated  and  described  in  a  leaflet  being 
issued  by  the  Pittsburgh  Brake  Shoe  Company,  Farmers'  Bank 
building,   Pittsburgh,   Pa. 

Hand-Traveling  Cra.nes. — The  Brown  Hoisting  Machinery 
Company.  Cleveland.  Ohio,  is  issuing  a  leaflet  descriptive  of  the 
Brownhoist  single  I-beam,  hand-traveling  crane  which  is  built 
for  easy  operation  and  long  life.  The  illustrations  show  a 
number  of  the   more   interesting  details. 

Locomotive  Crane.-^. — .\  55  page  book  from  the  Industrial 
Works.  Bay  Cit\,  Mich.,  illustrates  and  describes  locomotive 
cranes  for  construction,  industrial  and  railroad  purposes.  This 
is  known  as  book  No.  108  and  is  a  most  attractive  pul)lication 
typographically.  Some  of  the  illustrations  are  given  in  color 
and  all  are  most  interesting.  It  shows  locomotive  cranes  working 
under  a  variety  of  conditions  and  illustrates  many  special  designs. 
Wrecking  cranes  are  given  a  section  of  the  book. 

Drills,  Reamers.  Etc. — Catalog  No.  15  of  the  Rich  Tool 
Company,  Railway  Exchange,  Chicago,  illustrates  and  clearly 
describes  a  complete  line  ol  high  speed  twist  drills,  reamers, 
track  bits,  flat  drills,  bonding  drills,  drill  chucks,  reamer  chucks 
and  rivet  sets  manufactured  by  this  company.  Tables  of  sizes 
and  prices  accompany  each  style  illustrated. 

Chain  Drive. — A  leaflet  from  the  Morse  Chain  Company. 
Ithaca,  N.  Y.,  gives  short  descriptions  of  typical  Morse  silent 
chain  drives,  showing  their  durability  and  efficiency  for  long 
periods  of  time.  Many  of  these  applications  are  to  motor  driven 
machine  tools.  A  table  is  inserted  showing  a  list  of  the  in- 
stallations of  thirty-one  original  chain  drives  in  the  shops  of  the 
Pittsburgh  &  Lake  Erie  at  McKees  Rocks.  This  table  shows  the 
present  condition  of  drives  that  have  been  in  regular  service 
from  five  to  ten  years  each. 

BuLLSEYE  Locomotive  Lubricators. —  An  attractive  56  page 
catalog  No.  36L  has  been  issued  by  the  Detroit  Lubricator  Com- 
pany, Detroit.  Mich.  It  fully  <k*scribes  the  principle  of  the 
hydrostatic  lubricator  and  the  features  of  design  of  the  modern 
types  of  bullseye  lubricator.  The  latest  develoimients  in  this 
line  are  illustrated  in  a  complete  manner  and  instructions  for 
operating,  cleaning  and  adjusting  are  included.  The  Detroit 
transfer  filler  which  will  allow  the  lubricator  to  be  refilled  at 
any  time  while  in  service,  is  also  iliscussed  at  some  length.  Ac- 
cessories in  connection  with  the  lubrication  of  locomotives  are 
shown. 

Locomotive  Ratios. —  Bulletin  No.  1.017  from  the  American 
Locomotive  Company.  30  Church  street.  New  York,  is  devoted 
to  a  discussion  of  locomotive  ratios  by  F.  J.  Cole,  chief  con- 
sulting engineer.  Included  in  the  discussion  are  a  number  of 
very  valuable  tables  of  reference  giving  cylinder  horse  power  of 
saturated  and  superheated  steam  locomotives  for  various  pres- 
sures and  diameters  of  cylinders ;  evaporation  from  tubes  and 
flues  in  pounds  of  steam  per  hour  per  square  foot  for  different 
diameters  and  lengths;  heating  surface  of  tubes  for  difi'erent 
diameters  and  lengths  and  the  ratios  of  the  outside  heating  sur- 
face to  the  diameter  and  spacing  of  tubes.    The  discussion  of  the 
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various  ratios  is  largely  canfined  to  features  of  the  boiler  and 
present  a  number  of  new  proportions  which  have  been  thor- 
oughly tried  out  in  practice  and  are  known  to  be  correct. 

Electric  Steel  Castin  ;s. — The  process  of  making  electric 
steel  consists  of  melting  <  own  a  charge  directly  in  an  electric 
furnace  or  in  transferrins  molten  steel  from  the  open  hearth 
or  Bessemer  convertor  to  an  electric  furnace  and  there  main- 
taining the  charge  in  a  nolten  state  under  complete  chemical 
control  in  a  neutral  atmosj  ihere,  until  it  is  refined  and  purified. 
It  is  claimed  that  this  met  lod  will  allow  a  production  of  steel 
which  possesses  certain  characteristics  and  advantages  to  a  de- 
gree not  found  in  ordinary  processes.     This  material  gives  cast- 


mgs  which  have  the  highes 
great    toughness,    strength 
furnaces   used  and   discussi 


degree  of  uniformity  combined  with 
and  flexibility.  Illustrations  of  the 
in  of  the  product,  including  the  re- 
sults of  a  number  of  tests  ;;re  given  in  a  catalog  which  is  being 
issued  by  the  National  Mai  eable  Castings  Company,  Sharon,  Pa. 

Dump  Cars. — Extension  Bide  dumi)  cars  of  from  12  cu.  yd. 
to  20  cu.  yd.  capacity  are  t  le  subject  of  a  catalog  being  issued 
by  the  Clark  Car  Compan;  ■,  Pittsburgh,  Pa.  In  this  type  of 
car  a  new  feature  is  pres(  nted  which  consists  of  having  the 
side  of  the  box  turned  downward  as  the  box  is  inclined  which 
makes  an  extension  or  sheM  that  protects  the  truck  and  track 
from  back  filling  and  leavek  a  clear  space  above  to  discharge 
the  load.  It  is  claimed  thatlthis  arrangement  improves  the  con- 
struction of  the  car  by  permitting  the  sides  to  be  hinged  to  the 


body    throughout    their    leng 
cross  frames  at  intermediate 


h,  and  by  having  side  operating 
positions  as  well  as  at  the  ends  of 
the  car.  These  cars  are  riade  with  air  or  hand  operating 
mechanism  or  the  two  can  hi  combined.  The  catalog  shows  a 
number  of  illustrations  and  contains  a  very  complete  descrip- 
tion of  all  the  features  of  ccinstruction. 

Heating  and  Ventilation.- -It  was  over  25  years  ago  that  the 
first  edition  of  the  book  knovn  as  "Heating  and  Ventilation.'' 
was  published  by  the  B.  F.  Sturtevant  Company,  Hyde  Park, 
Boston,  Mass.  Since  that  time  frequent  new  editi<3ns  have 
been  brought  out,  keeping  p:  ce  with  the  increased  knowledge 
of  the  subject  and  the  improvement  in  the  apparatus,  but  until 
the   present  edition,   no  decidqd  change   was   made   in   the   form 


of   book.      Reccntlv.   however. 


been  so  rajjid  that  it  has  mad;  it  necessary  to  revise  the  book 


completely.     In  doing  this  an 
it   more  generally   useful   as   a 


•ndeavor  has  been  made  to  make 
book  of  reference  which   will  be 


r^ngement  has  therefore  been 
made  more  thorough.  It  is 
makes   up   part  one   and    is   di 


he  advancement   in  this   line  has 


equally  valuable   to  the  engine  er  and   to   the  layman.     The  ar- 


changed  and  the  index  has  been 

in    two    parts.      The    text    matter 

ided   in   ten   chapters    which   are 


further  divided  in  sections,  all  numbered  and  provided  with 
titles  to  aid  the  reader  in  firtding  the  information  he  desires. 
The  second  part  is  a  collectiom  of  tables  for  the  use  of  the  stu- 
dent and  engineer  covering  tl  e  subject  of  heating  and  venti- 
lation in  general  and  of  the  S  urtevant  apparatus  in  particular. 
The  ten  chapters  in  the  first  lart  are  on  different  subjects  as 
follows:  Chapter  1  considers  air,  its  composition,  properties 
and  principal  characteristics.  Jhapter  2  deals  with  the  subject 
of  ventilation ;  chapter  3  with  heat ;  chapter  4.  the  Sturtevant 
system  of  combining  heating  and  ventilation,  and  chapter  5  a 
general  study  of  the  apparatus!  used  in  heating  and  ventilating 
installations.  Chapter  6  gives  bssistance  on  the  considerations 
of  problems  involved  in  calculamng  heating  and  ventilating  sys- 
tems. Chapter  7  is  devoted  to  the  testing  of  the  system.  Chap- 
ter 8  is  a  consideration  of  the  ndividual  problems  involved  in 
the  ventilation  and  heating  of  d  stinctive  types  of  buildings  and 
chapter  9  is  a  description  of  typical  installations  and  apparatus. 
Chapter  10  briefly  describes  Sturtevant  apparatus.  The  tables 
are  very  complete  and  cover  pn  ctically  all  the  information  that 
is  necessary  for  a  detailed  and  extensive  investigation  of  this 
subject.  \ 
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Schedules  for 

Locomotive 

Repairs 


The  advantages  to  be  obtained  through  the 
use  of  a  sy.stem  of  scliedules  in  making  re- 
pairs to  locomotives  need  no  enlarging 
upon.  Locomotive  repairs  are.  however,  of 
a  nature  that  makes  the  preparation  of  such  a  schedule  difficult. 
Flexibility  is  required  to  a  considerable  extent;  but  there  is  no 
obstacle  that  is  insurmountable,  and  considerable  success  has 
attended  the  gradual  development  of  the  system  in  use  at  the 
-Angus  shops  of  the  Canadian  Pacific,  which  is  described  else- 
where in  tliis  issue.  This  system  has  been  worked  out  in  con- 
jtmction  with  that  of  inspection,  and  the  organization  adopted 
IS  such  that  the  two  systems  are  largely  interwoven.  .\  point 
in  connection  with  the  inspection  work  that  is  worthy  of  em- 
l)hasis  is  the  preliminary  inspection  of  the  locomotives  imme- 
diately after  their  arrival.  Anyone  familiar  with  the  length  of 
time  engines  frequently  stand  olistructing  the  erecting  floor  in 
some  shops,  while  awaiting  the  arrival  of  a  casting  or  other  part 
that  has  not  been  found  to  be  missing  or  broken  until  the  engine 
is  in  the  shop  and  stripping  has  commenced,  will  quicklj-  see  the 
advantage  of  this  practice.  If  a  schedule  system  is  laid  out 
on  a  firm  basis  it  will  naturally  broaden  and  develop  as  it 
continues  in  use,  and  it  is  not  difficult  to  foresee  the  possibility 
of  the  close  determination,  on  the  day  the  engine  is  taken  in 
the  shop,  of  what  the  cost  of  making  the  necessary  repairs  will 
be.  The  advantage  of  this  knowledge  to  the  shop  superintendent 
in  laying  out  his  work  to  suit  his  appropriation,  can  readily  be 
seen.  .-      -. 


Economizing 


in 


About  this  time  of  year  side  and  back  cur- 
tains and  their  rods  are  removed  from 
locomotives.  Quite  likely  they  are  thrown 
Cab  Curtams  j^  ^n  out  of  the  way  corner  of  the  engine 
house  and  left  there;  some  of  them  will  become  damp  and 
the  canvas  will  rot,  or  if  any  of  the  engine  house  men  need  a 
piece  of  canvas  for  any  purpose  during  the  summer  the  cur- 
tains will  form  the  supply.  When  the  weather  again  becomes 
so  cold  that  enginemen  refuse  to  go  out  without  side  and  back 
curtains,  the  remains  will  be  resurrected  and  a  general  survey 
made.  By  means  of  considerable  patching,  enough  curtains  for 
half  the  engines  at  the  terminal  may  be  found;  the  other  half 
remain  curtainless  until  a  new  supply  of  canvas  can  be  ordered 
and  new  curtains  made  up.  Beside  the  resultant  discomfort  to 
enginemen  and  trouble  for  the  engine  house  foreman,  this  prac- 
tice is  expensive  to  the  railway  company.  It  constitutes  one 
of  the  small  leaks  that  can  very  easily  be  stopped.  It  is  a 
simple  matter  to  look  over  a  set  of  curtains  when  they  are  re- 
moved in  the  spring  and  decide  whether  or  not  they  need  re- 
pairing. If  they  are  in  good  condition  they  can  be  locked  up  in 
a  suitable  place  under  the  charge  of  the  storeman.  after  being 
tagged  with  the  class  (and,  if  thought  necessary,  the  number) 
of  the  locomotives  for  which  they  are  suitable.  Curtains  that 
need  repairing  are  then  tagged  in  the  same  way  and  sent  to  the 
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general  shops,  where  they  are  overhauled.  The  superintendent 
of  motive  power  is  furnished  with  a  list,  showing  the  curtains 
on  hand  in  good  condition  and  those  sent  in  for  repairs.  The 
general  shops,  when  the  repairs  are  completed,  send  in  a  similar 
list  showing  the  good  curtains  on  hand.  When  cold  weather 
returns  the  head  of  the  motive  power  department  then  knows, 
regardless  of  how  much  the  power  may  have  been  shifted  dur- 
ing the  summer  months,  just  where  each  set  of  curtains  is, 
and  he  can  order  them  applied  or  shipped  elsewhere  for  appli- 
cation so  that  each  locomotive  will  be  provided  with  them  when 
they  become  necessary. 


Railway 
Accidents 


A  study  of  Accident  Bulletin  Xo.  48  re- 
cently issued  by  the  Interstate  Commerce 
Commission  for  the  year  ending  June  30, 
1913,  discloses  the  fact  that  much  needs  to 
be  done  by  everybody  connected  with  railroads  to  reduce  the 
number  of  accidents.  This  does  not  mean,  however,  that  railroad- 
ing is  any  more  hazardous  than  a  good  many  other  industrial 
operations.  For  instance,  the  United  States  Bureau  of  Mines 
recently  issued  statistics  showing  that  the  mortality  rate  in  the 
coal  mines  during  the  year  ending  June  30.  1913.  was  3.82  for 
every  1.000  men  employed,  while  the  rate  for  the  railways  is 
only  2.2  for  every  1,000  employees.  Automobile  fatalities  have 
also  grown  with  alarming  rapidity  with  the  increasing  use  of 
these  vehicles,  and  in  Xcw  York  state  aUme  in  one  year  more 
people  were  killed  by  automobiles  than  were  passengers  by  all 
the  railroads  in  the  United  States. 

A  fair  comparison  of  the  accidents  on  railways  with  other  in- 
dustries and  means  of  transportation  will  not  show  that  railroad 
operation  is  any  more  hazardous.  But,  of  course,  it  is  the  de- 
sire of  everyone  to  prevent,  so  far  as  possible,  injury  and  death 
to  others,  and  there  is  an  opportunity  of  decreasing  the  number 
of  accidents  on  railwa}'S.  The  accident  bulletin  above  referred 
to  shows  that  out  of  171,417  railway  employees  injured  54.554 
were  injured  in  and  around  shops.  This  is  the  largest  item  men- 
tioned in  the  table  of  casualties,  and  is  about  32  per  cent  of  the 
total  number.  It  is  expected,  however,  that  this  number  will 
be  greatly  reduced  as  time  goes  on,  when  the  "safety  first" 
movement  is  adopted  by  all  the  roads  and  becomes  more  care- 
fully organized. 

Another  item  which  it  behooves  the  mechanical  department  of 
the  railways  to  watch  closely,  is  the  derailments  caused  by  de- 
fects in  equipment.  While  only  1.245,  or  19  per  cent  of  the 
total  number  of  people  injured  in  derailments,  were  injured  on 
account  of  defective  equipment,  the  loss  in  money  far  exceeded 
that  of  any  other  cause  mentioned  under  derailments,  it  being 
$3,421,037.  or  about  41 J^  per  cent  of  the  total  amount.  The 
defective  equipment  is  classified  under  wheel  failures,  truck 
failures,  brake  equipment  failures,  axle  failures  and  draft  gear 
failures.  The  most  disastrous  of  these  were  the  wheel  failures, 
which  caused  28  per  cent  of  the  total  number  of  accidents 
from  this  cause,  and  cost  the  roads  $1,163,129,  or  34  per  cent  of 
the  cost  of  derailments  due  to  defective  equipment.  From  an 
analysis  of  the  causes  of  these  derailments  it  would  seem  that 
they  could  have  been  prevented  by  more  careful  inspection. 


Excessive  Weight       -'^"ention    has   been    drawn,    on    a    number 
of  occasions  in  these  columns,  to  the  futil- 
ity  and    false   economy    of   selecting  a    de- 
Rollmg  Stock  j;ign  f^^  a  freight  car  on  the  basis  of  first 

cost  alone.  All  railway  expenditures,  particularly  under  present 
day  conditions,  must  of  necessity  be  kept  as  low  as  is  consist- 
ently possible,  but  the  practice  is  not  consistent,  of  buying  cheap 
cars  and  later  paying  heavy  maintenance  charges  on  them  while 
they  stand  out  of  service  on  repair  tracks.  There  is,  however, 
another  important  consideration  which  must  not  be  lost  sight 
of  in  the  efforts  to  design  a  car  that  will  be  strong  enough  to 
withstand  the  usage  of  modern  operating  conditions.  This  is 
the  question  of  excessive  weight,  and  is  one  that  has  been  re- 


peatedly referred  to  by  H.,  H.   V'aughan,  assistant  to  the  vice- 
president  of  the   Canadian  j  Pacific. 

It  may  quite  pertinently  be  asked,  in  this  connection,  if  it 
is  not  cheaper  to  occasionally  have  a  car  broken  up  because 
of  insufficient  strength  than  jto  pay  out  money  in  operating  costs 
for  hauling  the  excessive  daad  weight  contained  in  some  of  the 
cars  of  recent  design.  It  isj  a  comparatively  easy  matter  to  de- 
sign a  car  that  will  withstand  the  heaviest  service  required  by 
present  day  conditions,  prcKided  the  weight  is  not  a  factor: 
the  problem  is  to  produce  a  car  of  reasonable  strength  that  will 
spend  a  minimum  of  time  ^n  repair  tracks  while  accumulating 
the  least  possible  amount  df  claims  for  damaged  and  missing 
freight,  and  at  the  same  time  be  of  a  weight  that  will  assist  to 
the  greatest  degree  in  keepi  ig  down  the  cost  of  train  operation. 

ill   run   indefinitely  without   repairs, 
contended  that  cars  should  be  de- 


Xo  car  can  be  built  that 
It  has  never  been  seriously 


signed  with  a  view  to  climinj  ting  the  necessity  for  repair  tracks; 


but  there  should  be  a  mean 


and  damage  claims,  and  the 


somewhere  between  the  car  that  is 


cheap    in    first    cost    with    r  isultant    high    maintenance    charges 


car  that,  while  standing  up  under 


the  most   severe   service,   is    ^xce3sively   heavy.     Mechanical   de- 


partment men  are  too  prone 


this  question.     It  is  very  eas  r  to  become  absorbed  in  the  reduc- 


tion of  department  expense; 
cost  of  moving  the  company 
pert  Circulations  to  show  th( 


to  look  only  at  their  own  side  of 


and  overlook  an  increase  in  the 
s  business ;  and  it  requires  no  ex- 
amount  to  which  a  few  thousand 
pounds  extra  dead  weight  p^r  car  may  swell  the  total  of  non- 
revenue  ton  miles. 

matter  of  excessive  weight  has 
been  or  is  being  entirely  negltcted  by  car  designers,  but  it  does 
seem  as  if  it  had  been  acceptpl  by  many  as  a  direct  product  of 
modem  conditions,  and  therefore  a  necessary  evil.  This  applies 
tti  passenger  equipment  as  wtU  as  to  freight.  The  careful  con- 
sideration necessary  in  deciding  on  the  design  of  steel  passenger 


train   cars   was  brought   out 


:lcarly   in   the   following  statement 


contained   in   a   paper  read   before   the   New   England   Railroad 


Club  on   February   10,  by  F 

"Assuming  that  the  cost  of 
car   weight   per   year   averag 


M.   Brinkerhoff: 

power  for  hauling  one  pound  of 
;  one  cent,  and,  in  rapid  transit 
service  this  cost  is  usually  skfely  assumed  as  five  cents,  it  is 
obvious  that,  before  a  railrokd  company  adopts  a  method  of 
steel  passenger  train  car  design,  time  will  be  well  spent  for  an 
investigation  of  the  most  searching  and  conscientious  character 
into  the  various  methods  of  constructing  steel  passenger  train 
cars  in  order  to  secure  for  strvice  a  car  of  minimum  weight, 
though  still  possessing  suitable!  strength  and  all  other  necessary 
characteristics."  I 

Until  recenth%  American  looomotive  designers  gave  too  little 
consideration  to  the  question  bf  dead  weight.  The  increasing 
sizes  of  locomotives  have  at  la^t  forced  them  to  the  employment 
of  refinements  to  keep  weight^  within  reasonable  limits.     Con- 


ditions  indicate  the  necessity  ( 
designing. 


f   following  similar  lines   in  car 


TIjg  The  maniffacturer  of  a  car  roof  complained 

r%    ft  (->  bitterly  that  his  roof  was  not  given  a  fair 

show   on   a   large   order   because   the   cars 
Competition  ^^^^e  not  lequipped  with  an  adequate  draft 

gear  which  would  absorb  the  s  locks  and  act  as  a  protection  to 
the  rest  of  the  car.  The  general  manager  of  a  railroad  says 
that  the  damage  to  lading  in  the  freight  cars  would  be  very 
considerably  reduced  by  the  abplication  of  better  draft  gears 
to  the  freight  cars.  A  superin  endent  of  motive  power  claims 
that  the  maintenance  of  his  frHght  cars  is  much  higher  than 
it  should  be  and  that  the  application  of  higher  capacity  draft 
gears  would  reduce  this  cost  to  a  more  reasonable  figure;  the 
added  cost  of  the  higher  grade  gears  would  be  much  more  than 
offset  by  the  savings  which  wot  Id  result.  A  master  car  builder 
is  authority  for  the  statement  Ithat  an  overcrowded  and  con- 
gested   repair   point   would   be   ;  elieved.   and   in   fact   would   be 
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,:.uch  larger  than  necessary  if  it  were  not  for  the  damage  which 
is  caused  by  the  use  of  low  capacity  draft  gears  on  freight  cars. 
In  each  case  a  request  for  exact  tigures  as  to  the  loss  caused 
bv  the  inferior  gear  or  the  saving  which  might  be  made  by 
the  application  of  a  higher  grade  gear  was  met  with  the  reply 
Uiat  it  was  impossible  to  present  exact  figures,  but  that  ex- 
icrience  would  demonstrate  the  truth  of  the  statements.  While 
kW  I'lis  may  be  true,  the  executive  who  is  responsible  for  the  heavy 
ixpenditures  which  would  be  involved  cannot  be  too  severely 
criticised  if  he  insists  that  he  must  have  more  exact  data  on 
which  to  base  his  course  of  action. 

One  might  naturally  expect  that  an  answer  to  his  demand 
f.  ir  such  information  would  be  found  in  the  proceedings  of  the 
M.ister  Car  Builders'  Association,  which  has  done  such  effective 
work  in  standardizing  and  improving  conditions  pertaining  to 
rolling  stock.  Unfortunately  this  is  not  the  case.  While  it  is 
true  that  very  extensive  tests  of  the  various  types  of  draft 
gears  have  been  made  by  this  association,  they  were  carried 
out  under  conditions  which  are  not  at  all  comparable  to  those 
met  with  in  service.  In  a  report  of  the  coupler  and  draft  gear 
committee  in  1509,  under  the  head  of  Friction  Draft  Gear,  we 
find  this  statement :  "In  order  to  procure  definite  information 
on  the  performance  of  existing  gears,  as  well  as  information 
from  which  to  base  future  designs,  it  is  believed  that  the  follow- 
ing policy  should  be  followed :  I'irst.  the  carrying  out  of  a 
comprehensive  series  of  service  tests  with  accurate  recording 
devices;  and.  second,  the  design  of  a  laboratory  testing  arrange- 
ment which  will  subject  the  gears  to  approximately  the  same 
pressures  and  shocks  as  received  in  service,  ^\"ith  the  above 
in  view,  a  study  of  previous  tests  has  been  made,  but  although 
data  of  exceeding  interest  have  been  placed  at  the  disposal  of 
your  committee,  by  both  railroad  companies  and  manufacturing 
concerns,  there  is  really  little  definite  knowledge  available.  .  .  . 
As  mentioned  in  the  report  of  last  year,  the  good  friction  gears 
are  undoubtedly  an  improvement  in  protecting  equipment  from 
constant  severe  shocks  due  to  their  greater  capacity  and  to 
their  ability  to  absorb  the  force  of  the  blows  instead  of  return- 
ing it  to  the  cars  in  the  form  of  recoil  as  is  done  by  the  spring 
gear." 

The  report  of  the  same  committee  at  the  1910  convention  of 
the  Master  Car  Builders'  Association  suggested  that  after  care- 
ful consideration  it  was  decided  that  it  would  not  be  feasible  to 
study  the  performance  of  draft  gears  by  means  of  a  series  of 
road  tests  with  accurate  recording  apparatus,  but  that  the  use 
of  a  laboratory  testing  apparatus  which  would  approximate 
service  conditions  would  give  satisfactory  results.  The  design 
of  a  pendulum  testing  machine  was  presented  which  it  was  be- 
lieved would  fulfill  these  conditions,  and  the  committee  closed 
its  report  on  the  friction  draft  gear  w  ith  this  statement :  "Your 
committee  regrets  that  it  has  been  unable  to  perfect  the 
machine  in  time  to  have  had  a  series  of  tests  made  during  the 
past  year,  but  it  expects  to  have  the  machine  set  up  and  make  a 
series  of  tests  of  all  kinds  of  friction  draft  gears  now  on  the 
market,  submitting  a  complete  report  at  the  convention  of  the 
year  1911  on  the  efficiency  of  friction  draft  gears."  For  some 
reason  or  other  the  subject  was  dropped  by  the  coupler  and 
draft  gear  committee  and  no  mention  of  it  occurs  in  any  of 
the  three  succeeding  years,  1911.  1912  and  1913.  This  was  un- 
doubtedly because  the  committee  has  had  to  give  a  very  great 
amount  of  time  and  investigation  during  the  past  few  years  to  the 
development  of  a  standard  coupler. 

As  stated  in  the  editorial  on  this  subject  which  appeared  in 
our  March  issue,  the  real  basis  upon  which  to  judge  the  merits 
of  the  different  draft  gears  must  be  on  their  service  perform- 
ance. Thus  far  only  one  railroad  officer,  J.  C.  Fritts,  master 
car  builder  of  the  Delaware.  Lackawanna  &  Western,  has  pub- 
lished any  accurate  data  as  to  service  results  of  different  types 
of  sear.  This  was  presented  at  the  September  meeting  of  the 
Central  Railway  Club,  and  has  been  commented  on  at  various 
times  in   these  columns.     Undoubtedly   there  are  other  railway 


officers  who  have  made  similar  investigations  or  who  have  in 
their  possession  reliable  data  on  the  draft  gear  subject  which  will 
be  of  much  value  to  the  railroads  generally.  With  this  in  mind 
we  propose  to  offer  a  prize  of  $100,  as  announced  in  our  March 
issue,  for  the  best  article  received  in  this  office  on  or  before 
May  15.  1914,  on  the  draft  gear  problem.  The  manner  in  which 
the  subject  may  be  approached  by  those  who  w'ish  to  contributi 
will,  of  course,  depend  entirely  upon  their  experience  and  ob- 
servation; but  the  judges  will  base  their  decision  on  the  fact- 
and  evidence  which  are  presented  to  show  what  types  of  draii 
gear  are  giving  the  best  results.  Such  articles  as  are  suitable 
for  publication  but  which  are  not  awarded  the  prize  will  be 
paid  for  at  our  regular  space  rates. 


NEW    BOOKS 


Electric  Car  Maintenance.  'By  Walter  Jackson,  a.-^six-iate  editor.  Electric 
Railway  Journal.  270  pases.  6  in.  by  9  in.  Illustrated.  Botind  in 
cloth.  Published  by  the  McGraw-Hill  Book  Company,  Inc.,  239  West 
39th  street.  New  York.     Price  $3. 

The  contents  of  this  book  have  been  selected  from  the  columns 
of  the  Electric  Railway  J'^urnal.  except  that  some  braking  and 
wiring  diagrams  were  added  in  order  to  secure  a  more  extensive 
series  of  shop  instruction  prints.  The  work  places  in  a  con- 
venient form  a  great  deal  of  useful  data  which  hitherto  had  been 
lost  to  most  shop  men  within  a  few  months  after  the  origin.il 
publication  in  periodical  form.  As  a  rule  the  methods  descrilad 
are  such  as  require  no  costly  apparatus  and-  of  a  kind  that  can 
be  applied  to  a  great  many  situations.  Among  the  subjects  c^n- 
sidered  are  mechanical  appliances  for  train  operation,  the  non- 
electrical parts  of  the  car  ixidy.  brake  equipment,  trucks,  wheels 
and  axles,  car  washing  and  painting,  sanders  and  sanding  de- 
vices, lubrication,  bearing  practice,  current  collecting  devices,  mo- 
tors and  gearings,  control,  circuit-breakers,  controllers  and  re- 
sistances, heaters,  lighting,  signs  and  signals.  The  book  is  well 
printed  and  completely  illustrated. 


Work,  Wages  and  Profit.  By  H.  L.  Gamt.  Second  edition,  revised  and 
enlarged.  Round  in  cloth.  5  in.  by  7Y2  in.  292  pages.  Illustrate.!. 
Published  by  the  Engineering  Magazine  Company,  140  Nassau  streit. 
New   York.     Price  $2.;     .  ..      ;■ 

There  has  probably  been  no  book  published  th,it  gives  as 
clear  an  illustration  of  the  advantages  that  result  in  certain  in- 
stances from  the  application  of  the  principles  of  scientific  man- 
agement, as  Mr.  Gantt's  work  entitled  Work.  Wages  and  Profit, 
which  was  first  published  in  1910.  The  explanation  of  the  prin- 
ciples used  in  his  work  is  so  simple  and  clear,  and  the  methods 
employed  are  so  sensible  that  the  book  is  probably  the  most 
impressive  of  the  large  number  that  have  been  published  on  this 
general  subject.  There  are  few.  if  any.  who  have  had  a  wider 
experience  with  the  practical  benefits  of  real  scientific  manage- 
ment than  has  Mr.  Gantt.  and  none  who  have  handled  more 
interesting  problems  and  obtained  more  surprising  results.  In 
the  second  edition  the  book  has  been  enlarged  from  nine  chaji- 
ters  to  twelve,  the  number  of  colored  charts  has  been  increased 
from  six  to  twelve,  and  many  additional  instances  of  the  re- 
sults of  scientific  management  are  recited.  Furthermore,  the 
book  gives  a  summation  of  the  argument  in  the  form  of  a  com- 
prehensive and  entire  outline  of  a  plan  of  scientific  manage- 
ment ba.sed  oil  the  pQlicies  and  methods  defined  by  Mr.  Gantt. 


Application  of  Power  to  Road  Transport.  By  H.  E.  Wimperi*.  M.A.. 
M.I.E.E.  125  pages.  AV^  in.  by  7?4  in.  Illustrated.  Bound  in  cloth! 
Published  by  D.  Van  Nostrand  Companv,  25  Park  Place  New  York 
Price  $1.50.    ^^' •    --.   : 

This  book  is  based  on  a  scries  of  six  lectures  delivered  at  the 
Finsbury  Technical  College.  Little  has  hitherto  been  written  on 
this  subject,  and  there  is  a  paucity  of  published  experimental 
data  to  serve  as  a  substantial  basis  for  design.  Tlio  writer  has 
endeavored  to  formulate  a  working  theory  based  upon  such  tests 
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as  he  found  available  or  was  able  to  make  independently  with 
the  accelerometer.  The  book  begins  with  a  general  survey  of 
the  subject  and  deals  with  the  use  of  steam  power,  internal 
combustion  engines  and  electricity.  The  resistance  to  motion 
in  relation  to  load,  speed,  wheel  diameter  and  nature  of  tires  is 
considered  as  well  as  the  amount  of  power  necessary.  A  chapter 
is  devoted  to  the  measurement  of  power,  speed  and  resistance, 
and  the  use  of  the  accelerometer  and  loss  of  power  in  engine 
friction  and  in  transmission  gears.  Considerable  space  is  de- 
voted to  the  general  type  of  steam  and  internal  combustion  en- 
gines and  the  vehicles  on  which  they  are  used.  The  same  chapter 
considers  the  horsepower  necessary  per  ton  and  the  use  of  gear- 
ing. An  ideal  curve  of  tractive  effort  is  given.  The  fourth 
chapter  deals  with  the  relationship  of  engine  dimensions  and 
gear  ratios  to  the  work  to  be  done  and  takes  up  the  design  of 
vehicles  propelled  by  internal  combustion  engines  and  steam  en- 
gines. Braking  is  also  considered  in  this  chapter.  There  are  three 
appendices  dealing  with  the  energy  stored  in  a  moving  vehicle, 
brake  h(jrse  power  tests  made  by  the  Royal  Automobile  Club  and 
a  road  test  report  form. 


Locotnoth'e  Ratios.     By  F.  J.  Cole.     Published  by  the  American  Locomotive 
Company,   New  York,  and  known  as  its  Bulletin   1017. 

The  ratios  used  for  proportioning  the  vital  parts  of  locomotives 
in  the  past  followed  precedent  and  had  very  little  practical  basis, 
or  they  were  largely  a  matter  of  individual  preference  based  on 
the  experience  gained  from  older  designs.  The  heating  surface 
of  tirebo.x  and  tubes  and  the  grate  area  were  usually  propor- 
tioned in  terms  of  the  cylinder  volume,  the  ratio  used  depending 
on  the  nature  oi  tiie  service  in  which  the  locomotive  was  to  be 
engaged,  as  well  as  upon  the  type  of  the  locomotive.  In  view 
of  the  many  radical  changes  in  locomotive  practice  which  have 
occurred  during  the  past  few  years,  it  is  very  evident  that  the 
old  empirical  rules  are  no  longer  adetjuate.  I'lie  large  increase 
in  the  size  of  locomotives,  with  their  correspondingly  larger 
capacity,  the  development  of  the  Mikado  and  Mallet  types  re- 
quiring very  large  tractive  effort  at  comparatively  slow  speeds, 
and  of  the  Pacific  and  Mountain  types  requiring  high  sustained 
tractive  effort  at  high  speeds,  together  with  increased  boiler 
pressures,  increased  tube  lengths,  larger  fireboxes  and  the  very 
general  use  of  highly  superheated  steam,  make  the  older  loco- 
motive ratios  almost  useless  even  for  roughly  approximating 
correct  locomotive  proportions.  The  new  ratios  which  the 
.American  Locomotive  Company  presents,  are  based  entirely  upon 
practical  considerations  and  the  results  of  exhaustive  tests.  They 
have  the  advantage  of  being  independent  of  the  type,  size  and 
class  of  service  to  be  performed,  because  they  are  based  upon 
cylinder  and  boiler  horsepower,  together  with  proper  evapo- 
rating values  for  firebox,  tubes,  flues,  arch  tubes  and  combustion 
chamber  heating  surfaces. 

The  bulletin  gives  tables  of  data  as  follows :  Cylinder  horse- 
power of  saturated  and  superheated  steam  locomotives  for  vari- 
ous pressures  and  cylinder  diameters ;  evaporation  from  tubes 
and  flues  in  pounds  of  steam  per  hour  per  square  foot  for  dif- 
ferent diameters,  lengths  and  spacing;  ratio  of  outside  heating 
surface  to  diameter  and  spacing  of  tubes ;  height  of  crown,  steam 
space  and  distance  from  crown  to  roof;  and  location  of  gage 
cocks.  In  the  recapitulation  a  concrete  example  is  given  show- 
ing exactly  how  the  data  is  applied  to  obtain  the  correct  pro- 
portions for  a  locomotive  of  a  stated  type,  having  weight  on 
drivers,  boiler  pressure,  diameter  of  drivers  and  stroke  of  piston 
given.  The  value  of  the  ratios  set  forth  in  tliis  bulletin  is  amply 
certified  to  by  Mr.  Cole's  statement  concluding  his  discussion : 
"The  method  of  proportioning  described  has  been  used  by  the 
American  Locomotive  Company  for  the  past  three  years  in  all 
their  locomotive  designing.  Numerous  road  tests,  and  records 
of  engines  in  service  have  been  investigated  and  carefully  checked 
with  the  ratios.  These  three  years  of  service  have  so  thoroughly 
proven  the  consistency  of  the  method  that  it  has  been  adopted 
as  the  company's  standard." 


COMMUNICATIONS 

THE   COLLEGE  MAN  AND  THE  RAILROADS 


Ames,  Iowa,  March  21,   1914. 


al  apprenticeship  on  one  of  the  west- 


To  THE  Editor: 

I  served  three  years'  spec 
em  roads,  had  a  few  monthjs'  experience  as  foreman  of  a  round- 
house, and  have  since  been  engaged  in  teaching,  and  I  feel  that  I 
understand  some  of  the  c<  nditions  that  the  apprentice  has  to 
meet.  The  secret  of  a  college  man's  making  a  success  of  a 
railway  apprentice  course  is  not  materially  different  from  making 
a  success  in  any  other  line  of  work ;  he  must  be  willing  to  do 
what  he  is  told  and  go  into  the  work  with  the  spirit  that  looks 
to  ultimate  success. 

Jn  a  special  course  as  outlined  by  many  of  the  roads  there  is 
little  time  for  the  apprentice  to  become  very  proficient  in  that 
particular  line,  and  it  naturally  can  be  said  that  few  earn  the 
wages  they  receive;  but  it  is  my  opinion  that  if  the  special  ap- 
prentice shows  the  right  apti'  ude  for  the  work  he  will  earn  his 
wages. 

A  great  many  railway  ofR<ers  condemn  the  college  man  l)e- 
cause  of  a  few  special  appreitices  they  have  known  who  were 
failures.  They  overlook  the  act  that  many  have  proven  them- 
selves able  and  efficient  men.  It  has  been  my  observation  that 
the  attitude  of  some  special  a  )prentices  toward  the  work  is  in  a 
large  measure  the  fault  of  tl  e  foremen  under  whom  they  are 
working.     '1  hese   foremen   do  not  hold  the   men  to  their  work 

liar  mechanics  under  their  charge 
has  a  disorganizing  effect  as  well 
as  a  tendency  toward  makind  an  inefficient  workman.  This  I 
know  to  be  specially  true  in  cartain  instances  where  the  appren- 
tice was  the  relative  of  an  otificir.  The  api)rentice  should  be  held 
as  responsible  for  the  quantity  if  his  work  as  any  other  employee 
and  should  be  made  to  undersand  this  at  the  beginning  of  his 
apprentice  course.  When  it  is  q\ident  in  the  minds  of  the  officers 
who  have  the  apprentice  direct 
for  such  work  and  his  continu 

possibility  of  advancement  is  cjoncerned,  they  should  so  advise 
him. 


as  strictly  as  they  do  the  reg 
and  allow  them  a  freedom  tha 


y  in  charge,  that  he  is  not  fitted 
ing  in  it  is  useless  so  far  as  the 


.\  communication  in  a  recent 


issue  of  this  paper  on  this  sub- 


ject stated  that  college  authorities  should  not  permit  men  who 
are  naturally  unsuited  for  mechanical  engineering  work  to  con- 
tinue in  this  course.  This  is  all  very  well  provided  the  college 
professor  knows  when  a  student  lis  unfitted  for  such  work.  It  is 
more  difficult  for  the  teacher  to"  find  out  whether  a  student  has 
natural  ability  as  a  mechanical  engineer  when  he  comes  in  con- 
tact with  him,  say  one  day  each  ;week,  and  that  after  he  has  al- 
ready spent  two  years  of  his  college  course  in  the  preparatory 
or  foundation  work  of  the  coursa.  than  it  is  for  the  foreman  who 
oversees  his  work  day  after  day  lor  several  months. 

The  best  field  for  advancement  for  a  special  apprentice  is  in 
starting  in  as  a  sub-foreman  and  Wetting  in  line  for  advancement 
to  the  more  important  positions,  i  It  is  evident,  however,  to  any 
close  observer  that  good  foremeni  are  not  such  a  common  com- 
modity that  they  can  be  picked  up  anywhere.  A  good  foreman 
is  rare,  and  it  is  natural  to  suppose  that  only  a  few  of  the  college 
men  who  take  up  railroad  work  w  11  prove  competent  as  foremen ; 
but  this  does  not  prove  that  the  others  have  no  special  ability. 
It  remains  for  the  railroads  to  fii  id  places  where  these  men  can 
be  used  for  efficient  service.  R.  A.  Norman, 

.Associate  Professor  of  Mechanical   Engineering,  Iowa   State  College. 


A  P.ANAMA  Canal  Every  Year.  -Excavations  equal  to  the  en- 
tire amount  necessary  to  build  the  Panama  Canal  have  been 
made  in  the  anthracite  coal  fieldi  of  Pennsylvania  every  year 
since  the  Panama  Canal  was  begun.  The  average  number  of 
net  tons  of  coal  produced  from  the  anthracite  mines  during  the 
years  1904  to  1913  inclusive  was  approximately  81.000,000. 
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Interesting  Mikado  Type  Locomotive 


Standard  on  the  Canadian  Pacific;  Fitted  With  a 
Vestibule    Cab;    New   Design    of  Engine   Truck 

BY  W.  H.  WINTERROWD  ' 

Mechanical  Engineer,  Canadian  Pacific  Railway,  Montreal,  Que. 


There  were  built  during  the  year  1913  for  the  Canadian  Pa- 
cific by  the  M()ntreal  Locomotive  Works,  75  Mikado  type  loco- 
motives with  a  tractive  effort  of  42,000  lb.  With  but  few  modi- 
fications, these  engines  were  duplicates  of  20  locomotives  de- 
signed and  built  at  tlie  Angus  shops  of  the  Canadian  Pacific 
during  1912. 

These  locomotives  have  23]^  in.  by  32  in.  cylinders,  63  in. 
diameter  drivers,  180  lb.  steam  pressure,  a  total  heating  surface 
of  4,738  sq.  ft,*  and  weigh  258.000  lb.  in  working  order,  with  a 
weight  of  198.000  lb.  on  the  drivers. 

On  account  of  the  necessity  of  keeping  within  permissible 
wheel  load  limits,  an  endeavor  has  been  made  to  develop  maxi- 
mum power  with  minimum  weight.  In  this  connection  it  is  of 
interest  to  note  that  with  the  weight  of  engine  mentioned,  a 
very  large  heating  surface  has  been  obtained. 

With  the  exception  that  the  boiler  has  been  lengthened,  and  a 
trailer  truck  added,  these  locomotives  are  nearly  identical  with 
the  Consolidation  engines,  previously  the  prevailing  type  of 
heavy  fright  power  on  this  road.    The  practical  value  of  such 


The  trains  that  these  engines  are  hauling  consist  of  ten  and 
twelve  cars,  half  of  which  are  sleeping  cars.  Before  the  advent 
of  the  Mikado,  these  trains  were  drawn  by  the  standard  Pa- 
cific type  locomotives,  and  to  make  the  scheduled  running  time 
under  adverse  conditions,  it  was  frequently  necessary  to  resort 
to  double  heading.  The  Mikados  have  obviated  the  necessity 
for  two  engines,  and  under  the  most  extreme  climatic  condi- 
tions are  doing  excellent  work. 

These  engines  embody  a  number  of  interesting  features,  chief 
(jf  which  is  the  engine  truck.  Instead  of  using  the  truck  com- 
monly known  as  tlie  swing  link  type,  a  design  has  been  used 
which  carries  the  weight  transmitted  to  it  on  a  pair  of  double 
face  centering  wedges.  On  account  of  the  use  of  these  wedges 
the  trucks  are  commonly  called  wedge  trucks. 

With  this  arrangement  there  is  no  truck  center  pin.  The  front 
end  of  the  main  equalizer  rests  on  the  top  of  a  casting  called 
the  upper  wedge  tie,  or  bolster.  This  casting  is  guided  in  its 
vertical  movement  by  the  front  foot  i")late  into  which  it  extends. 
To  this  upper  wedge  tie  a  pair  of  double  faqed  wedges  is  bolted. 


Canadian    Pacific    IVIikado   Type    Locomotive 


design  and  its  beneficial  effect  on  maintenance  and  repair  costs 
is  too  evident  to   require   discussion. 

Although  the  Mikado  boiler  has  flues  5  ft.  2^  in.  longer  and 
a  slightly  deeper  throat  sheet  than  the  boiler  of  the  Consoli- 
dation, it  is  a  matter  of  interest  that  it  is  much  the  better 
steamer  of  the  two. 

It  is  an  established  fact  that  the  Mikado  type  of  locomotive  is 
admirably  adapted  to  haul  slow  heavy  freight  trains  one  day, 
and  fast  freight  trains  the  next.  The  Canadian  Pacific  lias  gone 
a  step  farther  and  introduced  this  type  of  locomotive  in  pas- 
senger train  service.  The  majority  of  the  Canadian  Pacific 
Mikados  are  in  freight  service,  but  a  number  of  them  have  been 
assigned  to  regular  passenger  duty  on  the  main  line  between 
Sherbrooke  and  Megantic.  Que.,  on  the  Eastern  division. 

Between  the  two  points  mentioned  the  line  varies  1.220  ft. 
in  elevation  within  a  distance  of  68i/j  miles.  From  the  accom- 
panying profile  it  may  be  noted  that  within  this  distance  the 
maximum  gradient  is  1.72  per  cent,  and  the  maximum  track 
curvature  is  6  deg.  7  min. 

The  scheduled  time  from  Sherbrooke  to  Megantic  is  2  hours 
30  minutes.  Deducting  from  this  the  time  for  four  regular  and 
two  flag  stops,  the  actual  running  time  over  the  division  aver- 
ages 2  hours  15  minutes.  This  means  an  average  speed  of  ap- 
proximately  30  miles  per  hour. 

'Equivalent  heating  surface. 


which  in  turn  rest  on  a  similar  bottom  pair  bolted  to  the  truck 
frame  casting.  The  wedges  themselves  are  so  designed  that, 
regardless  of  the  movement  of  the  truck,  a  set  of  faces  on  each 
pair  of  top  and  bottom  wedges  is  always  in  contact. 

The  truck  frame  is  a  single  steel  casting.  To  this  frame  the 
pedestals  and  radius  bars  are  bolted.  It '  carries  the  bottom 
wedges,  with  their  centers  18  in.  apart.  These  wedges  are  each 
placed  between  shoulders  14  in.  high,  and  in  addition  are  held 
in  place  by  four  bolts  of  one  inch  diameter  with  countersunk 
heads.  .•....':;• 

The  wedges  are  placed  at  an  angle  of  approximately  23  deg. 
with  the  longitudinal  center  line  of  the  truck  frame.  This  posi- 
tion allows  the  longitudinal  center  lines  of  the  wedges  to  ap- 
proximate the  arc  of  a  circle  whose  radius  is  the  distance  from 
the  center  of  the  engine  truck  radius  bar  pin  to  the  center  of 
the  wedges.  When  the  locomotive  is  rounding  a  curve  this 
permits  of  continuous  contact  between  the  top  and  bottom 
wedges  under  all  conditions. 

Integral  with  the  bottom  wedge  tie,  or  frame  casting,  are  two 
stops.  These  are  reinforced  by  heavy  ribs.  The  stops  are  lo- 
cated at  the  back  of  the  frame  and  their  duty  is  to  engage  with 
similar  stops  integral  with  the  upper  wedge  tie  and  thus  re- 
strict excessive  lateral  movement  under  abnormal  conditions. 

The  upper  wedge  tie  is  also  a  well  ribhed  steel  casting  to 
which  the  top  wedges  are  fastened  in  the  same  manner  as  to  the 
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\oL.  88,  iiii,%. 


as  he  found  a\ailal>U-  or  \va>  aMc  \<>  make  iiKkpindiiitly  witli 
ihr  accflcnmictir.  I  Iir  liook  lnjiiii^  with  a  liviural  >ur\i>  ni 
tlu-  sul)j<.rt  and  dial?,  with  thv  u^^.•  "i  >train  |><«\viT.  internal 
1.1 'iiil>u>tii'n  engines  and  clvotrioity.  The  risi>taiu-«.'  t<«  motion 
in  relation  to  K>aH.  speed,  wluel  diameter  ant!  nature  of  tires  is 
eonsidered  as  well  as  the  ainonni  ot  power  necessary.  A  chapter 
is  devoted  to  the  inea>ureinent  of  power,  speed  and  resistaiue. 
and  the  use  of  the  acceleroiiieter  and  loss  of  power  in  eti.uine 
Trillion  atul  in."  tKiiisiuission  Rears.  Consiilerahle  sjiace  i>  de- 
\ote«l  to  the  jiaieral  type  <tf  ste;nn  and  internal  combustion  en- 
gines and  the  vehicU>  on  which  tliey  are  used.  The  same  chaptei 
considers  the  horsepower  necessary  per  ton  and  the  use  of  i:ear- 
ing.  'V^ftHleal  curve  "f  tractive  etfori  is  ylvetl.  Tile  fourth 
chapter  ileals  with  the  rekitK>nsIiip  of  en.uine  dimensions  and 
uear  ratios  to  the  work  to  he  done  and  takes  up  the  <lesi.iin  <if 
vehicles  propelled  hy  internal  combustion  eii.uines  and  steam  en- 
gines. Brakin.irJs  hlsro  consklered  in  this  chapter.  There  are  thrcev' 
appernlices  deaHni;  with  the  energy  stored  in  a  mo\in.u  vehicle. 
brake  horse  power  tests  made  by.thc  '''"y-d  Automobile  i'lub  and 
a  r"adte-l  report  form. 

L'-li0iA--.      I'.'     I\  /;  '(;vl«v;--l''tri>lif.In '1  Iiy  tli.c  Amtricuti   I.oooinolfvc 
I  ■■iri'aiiy,   Nfw    N  t^;  k,  ;tii(I  ItWi-iivn   ;i-  it?-  P.ulli  liir  iflt?.   •  \ 

The  ratios  lisciITi'rjiropi.Tiioni 111:  the  vital  jiarts of  l»>oonn'>tivfS  ;; 
in  the  past  follow ejlprt-veileiu  and  Iiad  very  little  practical  l)asis\ 
■  r  the\v:^verc>  liirjit4y'^;i  niatter  of  individu.d  prelcrence  base«t  nt^ 
the  experience  .liainetl  from  older  desij^n-^.  I  he  heating  surface 
if  tirebox  an<l  t  vibes  ^nd  tht  .yrate  area  were  usually  i>rop.  .r- 
lIoI>e^l  .'?i  tertlis  of  jhf  V>l''nl:cr  \olume.  the  ratio  used  dei»eiuliiii; 
• 'ii/the;nat ure  of  the  s'crvive  in  which  the.  lo.cotu«n>vc  was  t"  be 
en.tra.«ed.L  ;is  wvll  iisir.ijpon  ihf  type  <•»  the  locoinot,ive.  In  \  ie\v 
•  i  the  niany  nidical  changes  in  loconiolivi"  pr.ictice  which  have 
occurred  during  thv.  pas'-  few  veiirs.  it  i>  very  eviilent  that  the 
<  il(l  ejnpirical  rtilcs.itreiio  longer  inlet|uate  The.  hirye  iiicrei'.se 
ifli  ,tbt:.:Mze  ,oi:  f«>Ci,>nTotive<.  with  their  corresi>ondin!.;ly  larver 
iap.icity.  the  4)eve,l<>pnunt  of  the  Mikado  and  Mallet  tyies  re- 
quiring wry  large  tractive  effort  at  comft.iraiively  slow  >]ieeds. 
and  of  the  Pacitic  anil  Mjiuntain  types  requirini;  high  sustaineil 
tracrnve  Vffcm;  at:histirspeeds,  together  with  inert a>ed  boiler 
lirtssnfe*.  increa<ed  Uibe  leilyths.  laii;er  lireboXes  an<l  the  \er.\ 
gejwral  use  of  highly  super)ieated  steam,  make  the  older  lor>>- 
niotive  fatios  almost.  tiTiieiess  even  'or  roughly  apiiroximatin.u 
correct;  )«com«>tivej>Top>rtiiiri»s.,  The  mu  ratios  which  tlit 
\merican  Locottuttive  Company  presents,  are  based  entirely  uim'U 
I'ractical  cons ideratioiis  and  the  results  of  exhaustive  tests.  They 
have  the  advantage  'of  bein.u  indepeiuleiu  of  the  t\jie.  si/e  and 
'l.'iss  of  service  to  i>€  perfornud.  because  they  are  based  upon 
oxlinder  aiwl  boiler  horsefiower.  together  with  projur  evapo- 
rating valiios  for  lirelv.x.  iuIh-s.  tlues,  arch ,tui»es  and  cmbustion 
chamber  heating   -nrfaces.  \ 

The  bulletin  gives  tJihles  of  data- as  fi.illovVsi  Cylinder  horse- 
pow.er  of  saturated  and  siiperheate<1  stt*ani  lt»coin<)tives  for  vari- 
"•iis  pressure^  and  cyliiuUr  <liame1ers:  evap<iration  from  tubes 
.iml  flues  in  pounds  of  steam  per  hour  per  scpiare  l"ot  for  dif- 
ferent diameters,  lengths  and  spacim.: :  ratio  of  outsidt  heating 
surface  to  dtahreter  ami  spacing  of  tubes:  height  of  crown,  vteam 
space  and  distance  fri'tn  crown  to  roof;  and  location  ,<{  tiaiie 
cocks.  In  the  recai)itul;ition  .a  concrete  exani])le  is  tiiveii  show- 
ing exactly  how  the  data  is  applied  to  obtain  the  correct  pro- 
portions for.  a  IVicomotivv  of  .a  stated  type,  liaxinsi  weight  "U 
drivers,  boiler  iire^sure.  <liameter  of  drivers  and  stroke  of  piston 
given.  The  value  of  the  rati<'S  set  forth  in  tiiis  bulletin  is  amply 
certified  to  l.y  Mr;  I 'ole's  statement  concluilin.u  his  discussion; 
"The  met.hfxl  of  proportioning  <lescribed  has  been  used  by  the 
.\meric.an  l.ocrimotive  Company  for  the  jiast  three  years  in  all 
their  l-icomotive  designing.  Numerous  road  tests,  an<I  records 
of  eni;ine>  in  service  have  been  investigated  and  carefully  checked 
with  the  ratios.  The^e  three  year>  of  service  ha\e  v,,  thoroughly 
proven  the  c<^nsistency  of  the  method  th.it  it  ha>.  bei  n  adopted 
as  the  com)»any*s  standard." 
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THE    COLLEGE  XIAN  AND  THE  RAILROADS 


To  THK  Kihtok: 

1  served  three  ye.irs'  sitec 
ern  roads,  had  a  few  moiitl 
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.     In  a  special  course  as  outl 
Kttle   time   for   the   apprentic< 


al  apprenticeship  on  one  of  the  west- 
's' experience  as  foreman  of  a  round- 
iiouse.  and  have  since  been  ing.iged  in  teaching,  and  1  feel  that  I  , 
understand  some  of  the  c<iii<litions  that  the  apprentice  has  {<.> 
meet.  The  secret  of  a  olle.ye  m.in's  making  a  success  <♦!.  Jt' 
raihv.iy  apprentice  course  isiiot  materi.ally  different  from  in:i1<in(L; 
a  succes>  in  any  other  lineVf  work;  he  must  be  willing  to  do 
what  he  is  told  and  go  into|tIie  work  with  the  spirit  tliat  looks 
to  ultimate  success. 

ned  by  many  of  the  ro.ads  there  is 
to  become  very  proficient  in  that 
jianicular  line,  and  it  natiir  lly  can  be  >-aid  th.-it  few  earn  the 
wa.yes  they  receive;  but  it  i>  iiiy  opinion  thai  if  the  special  ap- 
prentice shows  the  right  ;iptilU'le  for  llu  vM.rk  he  will  earn  iii> 
vvat;es. 

ers   Con<Iemn   the   college   man    lie- 
tice-   tluv    have   known  who  were 
act   that   many  have  pr>iVen  tliem- 
It  has  been  my  observation   that 
prentices  toward  the  work  is  in  a 
le   foremen  under   whom   they  are 
not    ]i>  ■hi  thv -tncTl  to  their  work 
liar  mechanics  inuler  their  charvie.-.. 
[  has  a  disors^anizing  etTect  as  well  ■' 
:   an   ineflicieni   vvorknian.       This    I 
rtain  iiisi,-incr>  where  t.he  ajtpren-:..;- 


A  great  m;m_\  railu.iy  oIIm 
'.cause- "of.  a  few  spicial  ;ippre 
.  failuri  >.  Tliev  overlook  the 
sel\e>;  .diU-  and  efllcieiit  nun. 
the  attitude  of  some  siieci.d  ;i 
large  measure  the  f.iuh  of  t 
working.  I  hese  foremen  <]• 
as  strictly  as- they  do  the  re; 
and  allow  them  a  freedom  th; 
ils  a  tendency  toward  makin 
khuW  to  be  speci.illy  true  ii 


tice  was  the  relative  of  an  oiliAf.  I  lie  apprentice  should  be  held 
as  responsible  for  the  qu.annty  If  his  vv«>rk  as  any  other  employee 
ai>d  slioubl  be  maile  to  undirltand  this  at  the  beginning  of  his 
ajipreiitice  course.  Wlun  it  is  Ivideiit  in  the  minds  of  the  ort'icer.5^  •'■.  > 
who  have  the  apiireiitice  direcllv  in  ch.iriic.  that  he  is  riot  .fittedV;,^. 
for  »iKh  wi  rk  ;tiid  his  contimteng  in  it  is  useless  so  far  as  the 
possibility  of  advancement  i'"  Concerned,  they  should  so  advise 
him.  I 

A  Communication  in.a  TCeVnl  isjjue  of  this  paper  on  this  sub- 
ject slated  that  College  authorties  should  iii't  permit  men  who 
are  naturally  uiisiiited  for  nuclanical  engineering  work  to  con- 
tinue ill   this  course.     This  is  all  very  well  jirovided  the  college 


profes-or  knows  when  a  studeiii 
more  ditficult    for  the  teacher  t 
n.itural  .ibiliiy  .as  .i  mechanical 
tact   with  him,  say  one  day  eacl 
ready   si>ent    two  ye.ars   of   his   c 
or  found.ition  work  of  the  cours 


is  unfitted  for  such  work.  It  is 
find  iiut  whether  .a  student  has 
ngineer  when  lie  comes  in  con- 
week,  and  that  after  he  has  al- 
lleiie  cotirse  in  the  preparatory 
.  than  it  is  for  the  foreman  who 


'versees  his  work  day  after  d.iy  lor  several  nionth> 


The  Iiest  field  for  adv.mcemei 
sLirtiiiii  in  as  a  sub-foreman  ;iinl 
to  the  more  iiiii)ortant  positii'Us. 
dose  observir  that  good  ff>renu 
nioditv    that   they  can  be  jiicked 


t    tor  a   sjiecial   api)rentice  is   in 

letting  in  line  for  advancement 

It   is  evident,  however,  to  any 

1  .ire  not  such  a  common  com- 

ip  anywhere.      .\   good   foreman 


iv  rare,  ami  it  is  natural  to  supjiole  that  only  a  tew  of  the  colleg6j..{>'^ 


men  who  take  up  railroad  work  w 
but  tin's  does  not  jirove  th.'it  the 
It  remains  for  the  railroads  to  fi 
be  used  for  efficient  service. 


11  jirove  coinjietent  as  foremen;  ;'•. ■ 
otlier<   li.ive  no   special  ability, 
id  pl.ices  where  these  men  can 

R.    .\.    .\'oRM.\X. 


A»»iiciatc    Professor   of    Mi-ili;iiiii-al  Kivniiut-rinji.   Iowa  State  College. 

.\  l'.\x.\.M.\  C.vx.M.  KvKRV  ^  K\K.|— Kxcav.ations  equal  to  the  en-.,' 
tire  amount  necessary  to  build  tlie  Panama  Canal  have  been 
made  in  the  anthr.icite  coal  fieldl  of  Penusylv.ini.i  every  year 
since  the  Pan.ama  Canal  was  be.s.  iin.  The  averaiie  number  of 
net  tons  of  coal  jirodiiced  from  th  •  anthr.acite  mines  during  the 
vears   1*X)4  to   \^\^   inclusive   was    ipproxim.itely  SI. 000.000. 


.^r?v.;- 


Interesting  Mikado  Type  LocoK^otive 

Standard  on  the  Canadian  Pacific;  Fitted  With  a 
r  y%.v  c  1;    Vestibule    Gab;    New    Design    of  Engine   Truck 


';  '    ..;..;j;    .  "^  BY  w.  H.  w 

■'''■;'' 'y^i^-  '•■■•/:.  V. Mechanical  Hnj^ineer.   Canadian 

I  lie r I'   wi-ro   Iiinll   <liirinii   \\k-  yr.'»r   191.1   for  the  Canadian   Pa^v 
,;iv  Ity  tlicMontrcal   l.ncunuilive  Works.  75  Mikado  type  loco- 
.otivt''S.\vijtJv  a  tractive. effort  ..I  42,000  lb.     With  hiit  few  niodi- 
luiiuns/  thesK   cnsi"'^^'^   Vv'^^^^  'of  30  loconiotives   dt- 

micd   an<l   I>uilt   at   ihc  /V"Siis   sliojjs  of  the  (".-madian    Pacific 

/iring  1912. 

1  liesc   l(>ci>iniiti\  e>    iia\e    23i]  j    in.    \>\    .^2    in.    cylinders, ^^)3i*l.. 
.aiiutcr  drivers.   ISO  II).  ^lani  pressure,  a  total  luatinj^  isurfact'. : 
i  4.738  s(|.  It. ''  and  weiu;!!  23S.(.XX)  lb.  in  .Working  order,  with  a 

.Mitflit  of  198.000  II..  on  the  drivers. 
On    account    of   the     necessity    of     keeping    within    perinissihle 

,•.  htel  Triad  limits.,  ah ;-*«<lc;( via*  has  been  "laUe  to  (leveloii  niaxi- 

imtin  j)o\ver  w  ith  inininium  weight.     In  litis  eoniH'Ction  it  is  oj' 

iniei-est   tu    note    that    witli    the    weii-ht    of   tmginc   nienti<med..".a 

uj-y  large  heating^tirfaee  has  h<.rn  obtained. 
Vy  ith  the  x'X>:e|»tii>n  tlKit  the  Iwvilcr  liaS  beeii  .lenitthened;  and  a 

•raik'r  tiHvck  ad<Kd.  these;  tocon»otrVes^r^ne3.rIy  identical  vvitli 
he.  r'onsoljdntion  enyineo.  previonsly  the  prevailinii  type  <>f 
i:i\y   frouht   power  on- tltis . Toud.      The.  pTacticaJ  valite  of  Aueh 


INTKKROWD 

Pacific  Railway,   Montreal,  (Jue. 

.The  tranis  that  these  etiiinus  are  liauiint;  r<in>i-t  <ii  ten  and 
tAVtlve  oars,  lialf  of  which  are  sleeping  cars.     P.et<»re  tlie  ad  vein 

'  'id'  the  M ikad<  1.  these  .  t raius  ^v*.•f e:  <trawn  !iy  the  standard  Pa- 
irs'rUvtyiieloennioti  yes,  and  t'ji  make  the  -scheduled  running  tinte 
ittider  a<lYer.<;v  conditions,  it  was  freMilenily  necessary  to  rc-^'irt 
t<>  <Iovible   iK-a^jing.      1  Ik-    Mikados    have   obvi:itcd   the   ne^e^^uy 

■:   f iff  two. engines.   :uid   under  the   in«»st  <'xtr<'ttw  climatic   condi- 

:;  These  engines  eurln.dy  :i  nimiber  t*!   ijueri>tiny    te.iture.s.  chief 

■':'i.f  which  is  the  eniiine  truck.      Instead  of  iistn.vi  the  truck  coin - 

..  fnonly   known   as  il;e   swing   link   tyi>e.  a  design   has  heen   us.ed 

wJiicIv  carries  tlie  weight  transmitted  ti'i- it  f.irt  a  pair  of  double 

face  centering  Wedges.  On  account,  of  the  use  of  these  we<lgcs 

vfiie  trucks  are  cVpninio^nly  c;dle<l  we<lsie  trucks.        ;\ 

■  :.  Wjih  this  arranjieinein  there  is  no  truck  center  jiifl."  The  front 

efid;  vrf  tlie  maifl  t.«|iializef  rc)^^^^^^^  tin  tlu  f  a  ca^ing^  called 

'    .t^^e  ^upper  Aveilge  tie.  <>i-bi)Wt;r.TWscastiu|?  is  guided  in   its 

v«.Ttic;il  uiiivemem  by  the  front  foot'  piate  into  which  it  extendi. 

:,■:  .To  itliis  upper  wedge  tie  "a  pair  of  donbb    f.Kcd  wede<s  is  b<heil. 


Canadian   Pacific    Mikado  Type  t_ocomoti»e 


design  and  it*  beneficial  effect  on  maintenance  and  reiiair  costS: 
'-.is  t?rt»  .evident  to,  require  di.scussion..  'V'v'.^-    -t-v.  >'• 

•Mthouuh  the  Mikado  boiler  has  flues  5  ft.  2jj^  in.  longer  and 
a    -iiylitly   deeper   throat  .sheet   th:'.n  the   l)t>iler  of  the   <."onsolir 
dation.   it   i.^j   a   matter    of  interest   that:    it    isniuch   the   better;: 
Steamer  of  the  t\\o.  y^;:  • .  ■;.  > 

li  is  an  estalVlished  fact  that  the  Mikado  type  of  locomotive  is 
admirably  ailapted  to  hatil  slow  hc;i\y  freight  traijis  one  day. 
and  fast  freight  trains  the  next.  The  t  anailian  Pacilic  has  gone 
•  '  >tep  farther  and  inircidnced  this  tyiH- ■<>{  locoriitjtivx.'  in  pasr^; 
^encer  train  service.  The  majority  of  the  Canadian  PaciTic 
MikadoN  are  in  freiuht  service,  but  a  number  of  tliein  have  been 
assigned  to  rei.:tilar  paNsengcr  duty  on  the  tnain  line  between: 
. ~  Slterbrookc  and  Megantic.  <.>ue..  on  \h^■  Ka.stern  xHvisit.n. 

P»etween    the   two    points    nH'ntiimed  the.. Imc- varies   1.230  ft. 
^  .in  olevafioii  within  a  distance  of  fiS' j  nn"les.     I-'rom  the  acconi- 
.panying    profile   it    may    be   noted    that    within    this    distance   the 
:n:iNimum    siradient    is    1.72    per   cent,   and  the   maximum   track 
curvature  is  6  dog.  7  min.         P  ^f'..; '/ ..^   - '  .- 

The  scheduled  time   from   .Sherbroijke  to  Megantic  is  2  hours 
•■"O  niinutes.     Deductint!:  from  this  the  time  for  four  re.yidar  and 
'Wo  flag  stops,  the  actual  running  time  over  the  division  aver- 
ages 2  hours  \?  minutes.     This  means  an  average  speed  of  ap- 
■^  pnixitTtately  30  miles  per  hour,  r-     ■' yy  ■:■:■_:-'-■..:■:;% 

*K.iuiv;iIeiit  heatiiju  surfnci\   .  .V/.  .  •  ~^7  ,;•    X^'-<. 


:  whie'h -in  fitrii .  k'Ht  bn  a  siniilar  ,hottc»in  pair  lK>he<l  to  the  truck 
iranie  casting .  The  wedges  them>eU*s  are ;  so  designed  that, 
reganlless  of  the  nvnement  of  the  tnick^  a  set  of  faces  on  each 

:{jaii"  of  top  and  bottom  wedj^cs  is-ahyays  in  cimtact. 

..  .^l"h<i  tnick  franie  is- a  single  «;teel  casstirig.     To  this  iramv  tlie 

:  jK^UvstaJs    gtul  .Tadiusi .  JKits  i>olled.      It    carries    the   Inittom 

wedues.  with  their  eenter.s  18;in,  a|»ari.     These  wedges,  ftre  each 

placed  lK'tWA.'cn   shoulders  '4   in.  high;  liitd  .itt  atMitii>n  are  ludd 

in    place  1>\-    foitr  bolts  of   ohe   inch  ^liaminr   with    countersunk 

;  The.  weilges  are-  placcit  :il  <»n  .-iii^le..  iif  inqiroxiinately  23  dig. 
With  the  lonsitutlin.d  center'  line  of  the  truck  frame.  This  p'.'si- 
tion  all<>ws  the  longiludin.il  center  linei!  of  the  wedges  l'.>  ap- 
proxititate  ihe:arc  iof  a  cirelc  whosie  r»ttus  iis  the  distance  from 
the  cetrter  of  the  engine  truck  radius  liar  pii'i  to  the'  centei-  of 
the  wedges.  When  the  locomotive  is  rciunding  a  curve  thi> 
IK-rmits  of  continuous  conuicl  between  i1h»  top  and- bottom 
wedges  under  all  con«htions._/  ,    ^    "'   X 

^.,r.  Integral  with  the  l)ott<im  wedge  tie.  or  frame  casting,  are  two 
stops.  These  are  reinforce*!  by  heavy  ribs.  The  stops  are  lo- 
cated at  the  back  of  the  frame  and  their  duty  is  to  engage  with 
similar  stops  integral  with  the  upj)er  wed.ce  tie  and  thus  re- 
strict excessive  lateral   movement   under  abnormal   conditions. 

1  he   upper   wedge  tie  is  also  a   well   ribbed   steel   casting  to 
which  the  top  wedges  are  fastened  in  the  same  manner  as  to  the 
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frame  casting.  This  upper  tie  extends  up  and  into  the  front 
foot  plate  of  the  engine  and  is  guided  thereby. 

The  tic,  rectangular  in  shape,  has  a  J/2  in.  brass  liner  riveted 
at  each  end.  These  brass  liners  are  13j4  in.  long  by  7  in.  wide, 
and  take  the  frictional  load  between  the  tie  and  similar  liners 
bolted  to  the  inner  sides  of  the  front  foot  plate. 

The  foot  plate  liners  are  held  in  place  by  a  number  of  the 
bolts  used  to  hold  the  front  foot  plate  between  the  frames.  The 
heads  of  the  bolts  in  this   case  are   flattened  and  countersunk. 


tftessso*f*o3S3ozsi»igio        s        o 

Profile  of  the  Canadian    Pacific    Between   Sherbrooke   and    Megantic 

With  this  arrangement  any  lateral  play  that  may  develop  can 
easily  be  taken  up. 

A  number  of  hard  grease  cups,  or  receptacles,  are  cast  in- 
tegral with  the  upper  wedge  tie.  At  each  end  of  the  tie  one  of 
these  receptacles  is  so  located  that  holes  drilled  through  the 
end  wall  form  a  passageway  from  the  grease  cavity  to  suitable 
openings  through  the  brass  liners.  These  openings  in  the  liners 
are  IJ/2  in.  square,  and  form  a  pocket  or  reservoir,  from  which 
radiating  grease  grooves  are  cut. 

Two   other   grease   cavities   are   so   cast   and   holes   so   drilled 


Arrangement  of  the  Engine  Truck  of  the  Canadian  Pacific  Mikado 

that  grease  can  be  forced  from  them  to  passages  in  the  body 
of  the  upper  wedges,  these  passages  terminating  at  the  wedge 
bearing  faces.  With  this  arrangement  grease  can  be  forced 
down  and  out  betwen  the  friction  faces  of  the  wedges. 

In  both  cases  the  cavities  are  tapped  out  and  have  screwed 
m  them  cast  iron  extensions  which  pass  through  suitable  holes 


in  the  foot  plate.  Ordinary  grease  plugs  are  screwed  in  these 
extensions,  enabling  both  the  liners  and  wedges  to  be  lubricated 
from   the  top  and  outside  of  the   front   foot   plate. 

Inspection  of  the  illustration  will  show  that  each  individual 
wedge  possesses  three  distinct  wearing  faces.  The  two  smaller, 
or  outer  faces,  lie  in  the  same  plane  and  are  inclined  in  one 
direction.  The  center  face  is  inclined  in  the  opposite  direction. 
These  faces  are  all  inclined  in  their  respective  planes  at  an  angle 
of  approximately  22  deg.  The  sum  of  the  areas  of  the  two  outer 
faces  is  equal  to  the  area  of  the  center  face.  With  the  top 
wedges  in  the  central  position,  and  superimposed  on  the  bottom 
ones,   all   the    frictional   faces  of  the   wedges   are   in   contact. 

Another  interesting  feature  is  the  combined  back  steam  chest 
cover  and  valve  stem  crosshead  guide.  The  general  arrange- 
ment of  this  device  can  best  be  noted  from  inspection  of  the 
accompanying  photograph.  It  will  be  seen  that  the  back  steam 
chest  cover,  the  valve  stem  crosshead  guides,  and  the  support 
for  the  rocker  arm,  through  which  the  motion  is  transmitted  to 
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Engine  Truck.WedSCS^*^  . on  ^^  Canadian    Pacific    IVIikado 

the  valve  stem,  are  combined  in  one  casting.  This  is  a  cast  iron 
structure  adequately  ribbed  and  well  proportioned.  This  cast- 
ing supports  a  double  armed  rocker,  whose  arms  extend  down- 
ward. ■'-'■■'■  ■'■i-'.'i'    -■■:■;;■■-.■ 

The  valve  stem  crosshead  block  is  held  by  a  1  13/16  in.  pin 
passing  through  the  extremities  of  these  arms.  The  weight  of 
the  combination  lever  and  radius  rod  is  carried  on  an  extension 
of  this  pin,  which  is  2>4  in.  in  diameter  at  the  point  where  it 
passes  through  the  combination  lever.  The  rocker  arm  is  like- 
wise a  single  casting  supported  by  two  journals  3  1/64  in.  in 
length  and  4  in.  in  diameter.  The  use  of  the  large  journals  and 
large  motion  pins  tends  to  minimize  the  wear. 

The  chief  object  of  this  construction  has  been  to  provide  a 
rigid  support  for  the  valve  stem  guide.  The  device  not  only 
accomplishes  this  purpose,  but  relieves  the  valve  stem  from  any 
downward  thrust  due  to  the  movement  and  weight  of  the  parts 
of  the  valve  gear  to  which  it  is  connected.  Should  any  ex- 
cessive wear  develop  in  the  pins  or  guides,  the  result  is  the  same. 
With  some  modifications  this  arrangement  is  similar  to  the  one 
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described  in  detail  in  the  American  Engineer  and  Railroad 
Journal,  January,  1908,  about  which  time  the  device  had  its 
inception.  Since  that  time  it  has  been  so  economical  to  main- 
tain, and  has  proved  its  merit  so  conclusively  that  it  has  come 
into  general  use  on  the  Canadian  Pacific. 

These  locomotives  are  all  equipped  with  the  vestibule  cab 
which  completely  encloses  the  deck  space  between  the  engine 
and  tender,  and  protects  the  enginemen  from  the  intense  cold 
that  prevails  at  times.  These  cabs  are  the  same  as  those  pre- 
viously described  in  these  columns  (March,  1913,  page  117)  with 
the  exception  that  the  front  doors  have  been  eliminated  and 
windows  substituted.  The  front  cab  doors  became  an  obsolete 
passage  way  with  the  advent  of  the  extended  running  boards 
and  the  extended  handrails  above  the  side  windows.  The  run- 
boards  extend  3  in.  from  the  outside  of  the  cab  below  the  side 
windows.  In  conjunction  with  the  handrail  above  the  side  win- 
dows, they  make  the  front  runboards  easier  of  access  tlian 
through  the  previously  existing  front  doors,  which  could  only 
be  reached  through  a  narrow  passageway  partially  obstructed 
by  piping.  That  the  vestibule  cab  has  proved  its  merit  is  evinced 
by  the  fact  that  at  the  present  time  207  Canadian  Pacific  loco- 
motives are  so  equipped. 

The  tenders  are  the  type  in  which  the  underframe  and  tank 
are  an  integral  and  self  supporting  structure.  The  general  fea- 
tures of  this  design  were  also  described  in  the  article  mentioned 
above.  This  type  has  proved  so  economical  and  so  easy  of  fabri- 
cation that  it  has  been  made  standard  on  the  Canadian  Pacific. 
The  coal  space  has  a  capacity  of  16  tons,  and  all  of  these  tend- 
ers are  erjuipped  with  air  actuated  coal  pushers  of  the  hinged 
type.  A  very  large  percentage  of  all  the  engines  on  this  road 
have  tenders  equipped  with  this  type  of  pusher.    The  tanks  have 
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Engine   Truck    Bolster  Guide,   Canadian   Pacific   Mikado 

a  capacity  of  7,000  Imperial  gallons,  equivalent  to  approximately 
8,500  U.  S.  gallons. 

These  engines  are  all  equipped  with  the  Vaughan-Horsey 
superheater.  They  are  also  equipped  with  screw  reverse  gear 
and  Westinghouse  8J^  in.  cross  compound  pumps. 

The  general  dimensions,  weights  and  ratios  are  as  follows : 

General  Data 

Gage ._....,..... 4    ft.    854  in. 

Service ..'.»«.;.;.>■-. Freight   and    passenger 

Fuel Bituminous  coal 

Tractive   effort    42,000  lb. 

Weight  in  working  order   258,000  lb. 

Weight   on   drivers 198,000  lb. 

Weight  on  leading  truck 25,000  lb. 

Weight  on  trailing  truck 35,000  lb. 

Weight  of  engine  and  tender  in  working  order 428,000  lb. 

Wheel  base,  driving  16  ft.  6  in. 
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Wheel  base,  total  engine 35  ft.  S  in. 

Wheel  basf,  engine  and  tender 66  ft.  5  in. 

Ratios 

Weight  on   drivers   -4-   tractive  el  ort 4.70 

Total   weight    -r-    tractive   effort 61.50 

Tractive  effort   X   diam.  drivers      -  heating  surface* 560.00 

Total  equivalent  heating  surface*  —   grate  area 94.70 

Firebox  heating  surface   -^   total     quivalent  heating  surface,  per  cent.      3.97 

Weight  on  drivers   -f-   total  equiv  lent  heating  surface 41.80 

Total  weight   -f-   total   heating  sui  [ace* 54.50 

Total  heating  surface*    -r-   volume  of  cylinders 294.00 

(Irate  area   -i-   volume  of  cylinderl 3.11 

tders 

Kind    i Simple 

I  liameter  and  stroke |. 23  54  in.  x  32  in. 

Kind     .  . 
Diameter 


Engine  Truck   Frame,   Canadian    Pacific   Mikado 


<  irt-atcst   travel    

Lap   

Inside  ck-arar.ce 

Lead   , 

Type  of  valve  gear..;;'... 

wheels 

Driving,    diameter   over   tires 

Driving,   thickness   of  tire 

Journals,  main,  diameter  and  length. 
Journals,  others,  diameter  and  length 
Engine    truck    wheels,    diameter... 

Engine  truck  journals 

Trailing  truck  wheels,   diameter... 
Trailing  truck  journals 


6  in. 

1   in. 

.Line  and  line 

'A   in. 

. Walschaert 


63  in. 

3'A  in. 

.  .10  in.  X  14  in. 
.954  in.  X  14  in. 

31  in. 

..  .6  in.  X  11   in. 

45  in. 

. .  .7  in.  X  14  in. 


Boler 


.Extended  wagon  top 


Style    

Working   pressure    1 180  lb. 

Outside   diameter  first   ring I 72  in. 

Ouf^ide  diameter  dome  course L 79  in. 

Firebox,  length  and  width,  inside....! 8  ft.  7J4   in.  x  5  ft,  9^   in. 

Firebox   plates,  thickness .v  .  . . . .  t . . .  54   in.,   S/16  in.  and   fS  in. 

Firebox  water  space Front,  5  in.;  Sides,  45i  in.;  Back,  354   in. 

Tubes,  number  and  diameter L 210 — 2  54   in. 

Fines,   number  and  diameter J .■«V^<..V. .'. 30 — 5  54   in. 

Tubes,  thickness   I .No.   11  B.  W.  G. 

Flues,  thickness  f No.  8  B.  W.  G. 

Length  over  tube  sheets J 20  ft.  854   in. 

Heating  surface,   tubes J 3,410  sq.  ft. 

Heating   surface,    firebox 1 188  sq.   ft. 

ft. 

ft. 

ft, 

ft. 


Total  fire  heating  surface I 3,598  sq. 


Superheating   surface 

Total  equivalent  heating  surface. 

f irate  area    

Superheater,    kind    

Center   of  boiler   above   rail 


Tent 


Wliecls,    diameter    

Journals,   diameter  and  length. 

Water  capacity   

Coal   capacity    


760  sq 

4,738  sq 

50  sq 

•  VauKhan-Horsey 
116   1/16  in 


cr 


"Total  equivalent  heating  surface. 


3654   in- 

6   in.   X    11   in. 

.7,000  Imperial  gal. 
16  tons 


Record  Lo.ading  of  .\  Ste.\mer1 — What  is  surely  a  record  for 
speedy  loading  is  that  held  bj  the  Great  Lakes  steamship 
William  E.  Corey,  which,  at  T>iro  Harbors,  Minnessota,  took 
10,100  tons  of  iron  ore  into  her  hald  in  28  minutes.  The  Corey 
is  of  the  hopper  bottom  type. — Scientific  American. 


Career  of  George  Westinghouse 


The   World   Loses   in   Him   a   Great   Engineer,   i. 
Distinguished  Scientist  and  an  Exemplary  Citizen 


(icorgc  Westinghouse,  inventor  of  the  air  brake  for  railroad  hum  mistakes,  his  mind  was  s»»  active  and  fertile,  his  perceptions 

trams,  inventor   and    developer   in   many   other   meclianical    and  so  wise,  that  he  kept  in  the  front  rank  of  progress  thnutghiuit  the 

tlcctrical  fields,  philanthropist,  and  one  of  the  chief  citizens  of  the  40  j'ears  of  his  active  career.     L'nhke  many  mechanical  geniuses, 

Lnitcd  States,  died  at  his  apartments  in  Xew  York  City,  March  iie  was  large  hoaried  and  human:  a  pliilanthropist  who  elevated 

12.  of  heart  disease,  having  been  contined  to  his  rcxtm  for  about  the  lives  of  his  workmen.     The  \erdict  of  history  will  recogni/e 


three  months;  previous  to  which  time  he  had  been  for  some 
months  at  his  country  house  in  Lenox,  Mass.  The  fatal  malady 
began  to  show  itself  over  a  year  ago,  and  he  had  gradually  with- 
drawn from  all  i)usiness  activities,  lie  is  survived  by  his  wife 
and  by  one  son,  George  \V..  Jr..  a  graduate  of  Yale  and  ncently 
married.  The  body  was  buried 
at  Woodlawn  Cemetery,  New 
York   City. 

The  will  of  Mr.  Westing- 
house provides  for  the  con- 
tinuation of  his  large  business 
interests  under  a  trusteeship, 
and  his  death  will  bring  no 
change  in  the  administration 
of  any  of  the  numerous  im- 
portant concerns  of  which  he 
had   been  the  leader. 

The  great  and  outstanding 
invention  of  Mr.  Westinghouse 
is  the  air  brake.  By  this  his 
name  was  carried  all  over 
America  before  he  was  25 
years  old,  and  all  over  the 
world  before  he  was  35.  His 
later  inventions  are  less  known 
l»ecause  they  are  less  easily 
■Comprehensible  and  because 
the  world  is  now  sp  full  of 
otlicr  wonders  ;  but  the  benefits 
which  they  confer  on  mankind 
are  immeasurable.  In  his  in- 
tense and  catholic  devotion  to 
the  genuine  progress  of  civi- 
lization, as  distinguished  from 
mere  perscmal  glory  or  aggran- 
dizement, Mr.  Westinghouse 
was  as  much  of  a  developer  as 
an  inventor;  as  truly  enthusi- 
astic in  carrying  out  others' 
ideas  as  his  own;  and  his  nota- 
ble contributions  to  general 
progress  include  electric  lainps  ; 
l<»ng  distance  electric  power 
transmission,      made      possible 
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George  Westinghouse 


the  unique  comiiination ;  a  mechanic  iJosscssed  of  genius,  a  ver- 
satile scientist  and  thinker  of  the  first  rank,  and  a  humane  "busi- 
ness  man."  Not  the  rmallest  element  in  the  success  with  which 
ho  carried  out  his  purposes  in  these  diverse  lines  was  the  loyal 
c'>-opcratiV  n  o^^  his  brother.   Iknry  llerman   Westinghouse.  and 

of  other  lifelong  coadjutors, 
will  ni  he  selected  with  unusual 
insight  and  rewarded  wit'i 
liiieralitj'. 

George  Westinghouse  was 
Iiorn  in  the  village  of  Central 
liriilge.  Xew  York.  October  6. 
i<^:46.  I  lis  father.  George  West- 
•.r.ghouse,  who  came  from  \'er- 
miut.  was  of  German  descent, 
and  his  mother's  ancestors 
were  Dutch- Knglish.  The  elder 
Westinghouse  established  in 
.'^chenectady.  in  1.S56.  the  Schen- 
ectady .\gricultural  Works; 
and  in  the  father's  shops  the 
boy  spent  much  of  his  leisure 
time.  I»eff)re  he  was  15  he  in- 
\ented  and  made  a  rotary  en- 
gine and  at  an  early  age  passed 
the  examination  for  the  posi- 
tion of  assistant  engineer  in 
the  United  States  Xavy.  He 
served  in  the  army  in  the  Civil 
\\  ar.  Ilrst  in  the  12th  New 
York  Xational  Guard  and  later 
as  third  assistant  engineer  in 
the  navy.  .\t  the  close  of  the 
war.  resisting  solicitations  to 
remain  in  the  navy,  he  entered 
I'nion  College.  Schenectad>. 
but  at  the  end  of  his  sopho- 
more year  he  abandoned  his 
classical  studies  and  entered  on 
his  active  life.  It  is  said  that 
the  president  of  the  college  in 
.substance  advised  him  to  take 
that  course,  predicting  that  in 
the  course  of  time  he   would 


r)nly  by  means  of  his  development  of  the  alternating  current;  the  b-ecomc  a  great  engineer.  Indeed,  even  before  this,  in  \S65>.  he 
steam  turbine;  the  friction  draft  gear  and  the  wide  utilization  of  had  made  his  first  railruaUinycntion,  a  east  steel  rf!:i-rfiiling  frog, 
natural  gas. 

A  survey  of  Mr.  Westinghouse's  activities  in  these  several 
fields,  beginning  back  in  the  later  seventies,  as  soon  as  the 
complete  success  of  the  air  brake  was  assured,  makes  clear  the 
nni(|ue  and  outstanding  genius  of  the  man;  namely,  the  sanity 
and  vigor  with  which  constantly,  year  after  year,  he  devoted  his 
brilliant  talents  and  his  unbounded  energies  always  in  the  most 
useful  channels  available.  As  the  small  or  weak  man  seeks  con- 
stantly tl'.e  line  of  least  resistance,  this  giant  constantly  took  the 
opposite  course.     He  aimed  to  throw  the  whole  force  of  his  own 


THE   .UR   BRAKK 

The  air  brake,  like  the  re-railing  frog,  was  suggested  by  actual 
necessity  as  shown  by  a  train  accident,  in  1866.  Westinghouse 
first  thought  of  a  brake  attached  to  tlie  car  couplers,  but  this, 
when  tried,  proved  impraf:ticable.  Xext  he  tried  steam,  which 
v,as  not  a  success.  At  this  point.  Fate  seems  to  have  entered 
his  life.  In  the  iKigeS  of  a  magazine  to  which  he  had  subscribed 
through  the  solicitation  of  a  young  woman,  he  saw  an  account  of 
the  use  of  compressed  air  in  drilling  the  Mont  Cenis  tunnel;  and 


ability,  the  talents  of  his  assistants  and  the  facilities  of  his  great  instantly  the  inventor  saw  the  light,  .\fter  much  reflection,  draw- 
shops  and  laboratories  into  that  line  where  the  world  most  needed  ings  of  the  air-pump,  brake  cylinder  and  valves  were  made,  and 
those  abilities,  talents  and  facilities.    And,  though  he  was  not  free      a  caveat  was  filed  in  1867;  but  it  was  not  for  a.  considerable  time 
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described  in  clctail  in  ilic  American  Engineer  and  Railroad 
Journal,  January.  I'-'OS.  alxiut  wliioli  time  tlic  device  luid  its 
inception.  Since  tUat  time  it  ha.*  been  so  cconuniical  m  main- 
tain, and  has  proved  its  merit  so  ci inclusively  that  it  has  c>>me 
into  general  use  on  the  CaU'idian    I'aciiic. 

1  hese  l«>comOtivieS';- ire  all  t'quiiipe<l  with  the  vestibule  cab 
which  cnnplelcly  encloses  the  deck  space  between  the  engine 
and  tender,  and  protects  the  enginenun  froni  tlic  intense  cold 
that  prevails  at  times.  These  cal>s  are  the  same  as  thuse  pre- 
viously described  in  these  columns  (March.  1913,  page  117)  with 
the  exception  th.it  thv  front  doors  have  Iieen  eliminated  ;iii<l 
windows  substituted.  The  front  cab  doors  became  at)  ulisi.litt- 
pas.^ajie  w.iy  with  the  advent  of  the  extended  numini;  im.ird* 
and  the  extendiMl  Iiaudrails  above  the  side  windows.  1  he  ruii- 
boards  e.xtend  3  in.  Jfronr  the  oinside  of  the  cab  liebivv  tin-  side 
windows,  in  conjunction  with  the  handrail  above  the  side  win- 
dows, they  inake  the  front  ruid)oards  easier  <>f  .iccess  tli.tii 
through  the  previously  existing  front  doors,  which  coubl  only 
be  .reached  through  a  ii;ht"W  passageway  partially  obstructeil 
by  piping.  That  the  vestil)ule  cab  has  proved  its  merit  is  evince! 
by  the  fact  that  at  the  present  time  J07  Can;idi:m  Tacit'ic  loco- 
inotives  arc  so  e(|uipi>e<l. 

The  lender5:ar^  the  type  in  which  the  underframe  and  tank 
are  an  integral  aiul  self  s«pp<irting  structure.  The  general  fea- 
tures I'f  this  desiytit  were  also  descrilied  in  the  article  mentioned 
above.  This  type  has  itroved  so  economical  and  so  easy  of  fabri- 
cation: jthiitv  it 'Has  been  nia(lv  standard  on  the  Canadi.m  P.-icilic. 
The  ooal  sfiace  has,  a' cafi:icity  of  J6  tons,  and  all  of  the*e  tend- 
ers are,  v«im'jj]ie<l  with  air  actuated  ci'.il  pnslurs  <'\  ilu-  hin«e<l 
type.  .\  very  l.irge  percentage  of  all  the  engines  on  this  road 
have  tfiidf-rse^fuiiJited  with  this  type  of  pusher.     The  tanks  have 
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a  capacity  of  y.'AK)  Imperial  gallons,  e»|uivaleiU  to  ap[iroximatcly 
8,5(.)0  I'.  S.  palk.n-.. 

These  engines  are  all  Oqiiipfied  with  the  \  aughan-i  b>rMy 
superheater.  They  are  also  t(|uipped  with  screw  reverse  gear 
and  W'estinghi  itisc  8J4  jh,'.  crefss.  compound  pumps. 

The  general  dinurn.sions.  weights  and  rati"S  are  a*  follows: 


General  Ditta 


<"iaK»' ; .  j_. 

Scrvict- .i;  •  .-. . 

Fuel i ..;  I .  i. 

Tractive    clTi>rt     ......  ;..,.■ .-. ,  ..-'*•.•' 

Weijfht  in  W'Tkiiitf  ordier;,  ,ii. ...«'. 

WVight    oil    driver^..  ....."»-.'.-..'.  ,>. 

Wficht   on   !e:idinK  truck'.  .-...„;  Is 
WViuht  on  tr.iiliiiK  tnick. . 


•    ...    •  .^  ■■•.«  a 

•  •  •  BM  ^  i  ^.« 


4    fl.    S54   in. 

.•.'FrciKht    an>l    pa-st-iiKcr 

...•.a .Rituminoii'^  co.tI 

....^<;..v;-. ...   42,000  lb. 

;.■..-.-.;••:..•.'.  ..-'58.000  lb. 
.;;.......... 198.000  lb. 

V.....»v,v. ..'.    25,000  lb. 

35,000  lb. 


\\  Iiofl   li.i^i-.  tibial   LiiKiiie 

W  lii'i-I  I)a»o,  t.ii|i{iiu'  and  tender.. 


...  .35  ft.  5   in 
.66   ft.    5    ill 


Ratios      ■'■''      ."'"••.'■.■ 

W'l'iKlit  on   drivrr>    -i-   tractive   efli  -t i  .';ii".'V^>i-,';.'V«C  4.«^©- 

'rolal    weight    -^    tmctive   effort .v*.".-.,.. ..:...   61.50 

Tr.iclivc  effort    '».    diaiii.  drivers    -:-   lieatiiig  siurface*  ....•»;.;.; 560. Or, 

■|'.>t.d   eiinivaleiit   lieatiiiK   Mirf.ice*      -    urate   area ..;,'... 94.70 

l'ir<'li.ix   lieatiiiK  surface    -i-    tfital  e  [uivalent   luatinK  surf.iee,   per  cent.      3.97 

Weight   on  drivers    -;-    total   e<|iiival /iit  lu.itiiiK  -urface 41. 8(' 

Total    weight    -i-    ti'tal    heating    surf  ice* .'.  ....,'...  .    54. Si 

total  licatiiiR  Mirf.ice*    -f-   vohiine  \(  cylinders.  .....•._....•.....-...,  .294.00 

lindcrs  .    :■-  ..^  ' '   '  .):  -V,'-.'.  .'  '  .•.'•- 


•  irate  area    -:-    volume  itf  c.vlinders, 


Kind    i  i'. .  .  i >..ai  .  e,  .  . 

Mianuler  ;ind  Stroke. 


Kind     .  . . 
I  >i.ituiter 


\ilv, 


-  -  ■  j  -fic 


Cosfi  tel 
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;v  :■>•■• 


<jreate*r'.fravVl  .. .  ,, , 

l.a)K..,., :.;'.....  ...,..„. 

Jn*ide   cK-antree. .  .>'.  ,'.■.■ 

i.ead   ..,>. .,-..:. ........... 

Tv j>e   of  valve   Kear .  ........  .  .  :■.., 

frixiiie,  iliaiHeler  nver  lire>.  ,_.,..  .■. 
l)ii\iiiM.  tlikkne**  of  tire...'.:...';.-".. 
.U'limaK.  main,  ilLiuuter  aiid  letiptlT .'. 
loiirtiaUi  <)>tlipr>-',  clianuter  and  Kimtli  J,- .;. .; 

Kiipiiie    tnrck    wheel.'.,    diameter 

Ivnuine  truck  jotirnal*. ............  . 

Tr.:iiJi)ii;    triick   wheels,    di^iiu-ter.  .  .  .  . 

TrarliiiKtrtick  joiini.nili. 

n. 

Si\!i     

W'Tkinvi    iiresMlKc    .... ....  _,.,,..,..» . 

Out>ide   di.iineter  V.firs.t    rihgl . .  ..^ .! 

I  )nl-ide  <li;4n)e|ir -duiue  coiirse.  .  .■■. 
I'iretiov,  lennlli  and   width,  inside. 
I"irel)ir\    plates,   thickness..;...,...;,. 
l"irebo,\   \\;iter'  lipace.  . . . .  .■.,">..  ;. .  Fri^iJl,  ,5  in.; 

Tulle-,  number  and  diameter.... 

I'lue-,   tiuiulier   and   dianit'ter. .  . . 

Inlx  «,   thickness    .......  .... .... 

Mues.  tliickiM-SN   .,...,......'•.!;.; 

I  etislh    over  tube  sheets........ 

Iliaiinn   surfac«-.   liibes 

Ile.itiiiij    >.urf.-ice,    tVr«-b'<'X 

i'lital   (ire  heatiuj;  svirface.-..  ..•-•>. 

!^np('i  heatin^j    surf.'ici-    .  ......  .'..■,'  .';  .  ...  r'%'  •'•••  ^'  '• 

Total  c'luivahiit  heattnn  stfrffjtV; ;; '. 

<  ir.Tti'  ana .,.,..;.."  .,,.>•-, 

Supiihi'.iter.    kitid    ^  .....,:.....,  i.  ..  . 
t'enler  of  boiler  above.-  r:iil.'.  .  .'-.  .  .  . 

\\llirl~.      .il.lHU  1<  I        ' ;••• 

l.'Uinal-.   dl.iiueter   and   lentith...  ..'..■.  i 
Water  o.'ip.icity  ................ .', . .;  i^;,, 

(^»al  ea|i.Teity  > ;'.•«>...%.•. ...'.,».j . •:. #V.^ .-, . 


i"".  ...  .^v  •  ^  » 


.'.. .-.  •.'.'. 6  ill. 

.Tin. 

■; ..:»";.!  ji>e  and   line 
,%>  .  .;..".■.,;... ......  '4    in. 

.'.':yA.r. .' s  .  .  Walschaert 


. . . . .  .•,,,,. ,  ^i.:, , ,, ,63  in. 

•.  ;  ■•'  ••  J    ''• .  .  ■  %'/,  in 

•;  •>  •   •  ■   •,■*  •  ••^if  ••._*•»•»  ^  ■••  »    t  *  <f  •■  i  lilt 

,;» ..i  ,>  ..\  ,..'.  .I(^"i^.  X  14  in. 

,-I\-.  .-iV>;.V'i...  .-.ft'/^   in.   X   14  in. 

b  .•.».*  -B   «*  a^a   •'•   ••.«••■«••■    ■    *    •■    aOl  nil 

,...^  ,  .'.."^  1.,-. ;„.■.■.,  .■.'.6  ill.  X   11  in. 

.  .  .^.' .';■>.•,%.»  ;'i.',:^ ^7'  ilii.^X  14  in. 


. ;  . !'. 

1-J -Extended  waf(6n 

top 

...  •  *  •  .  . 

180 

lb. 

.  .  .  ,  •.•..  ,'•*-;  • 

.'^  .  .  •  *  . 

.72 

111. 

..■."-';■.  ^'.  i. 

.79 

in. 

.8  ft 

.  7U  m.  X  5  ft. 

97,i 

in. 

.;v. 

in..  5/16 

in.  and 

•'i 

III. 

Side 

N  4V:,  in.; 

|{.i«k. 

3'/i 

III. 

.  * .  ■  k  *  •  V  •' 

.210  — 

2'i 

in. 

.  .  .  ^.-^;:^>-i 

.30— 

5-4 

in. 

*   ••'•  • 

.  .  V  .  V  -"-.Mo 

11    It. 

\V. 

C. 

i.^  •"- 

.p.'.-i.-N 

r..   .>*    H. 

\V. 

<;. 

♦-•  •   ^ 

20  ft. 

»% 

in. 

•'l^r- ..i 

•1  .- .  J  *  i-*>  k 

..3.410 

^<|. 

ft. 

.   .  ■.-*  W 

...     I8X 

s<i. 

It. 

*•  >-:■  t  '•'•'  •'-•'•' 

;.  3.508 

sq. 

ft. 

K*  '  i""'  • 

::.:'..:.,■. 

..     760 

S'l- 

ft. 

.-  .-.■*.*.•'•  i*. 

..4,738 

S(I. 

ft. 

.' ;  '.  \  V 

..  4',  •-•Ck' t  -.  i 

. .       50 

•■'I- 

ft. 

...;-.  .,^/.V: 

iiiuli.'in- 

Horsey 

-■••'• 

»"..•■:.;  ...... 

.116    1/16 

in. 

••*•>.'•  •  •  « 


'Tot.il   ei|uiv:deiit   lieatinR  surface. 


Rkcokp  l.o.MiiNG  OF  .\  Steamer 


.:.:36'4'  in. 

.  i'',4  .'. .  .  .  .6  in.  X  1 1  in. 
.-;1\.,.  v7.000  Imperial  Ral. 
«. .  v  j, .  ■•  V  i'i  » .-.<•'.  ..16  tons 


-What  is  surely  a  record  for 


Weight  of  etiRine  and  ter.der'in   workfnR  order.  .'... ;.'..'....  .428,000  lb. 

Wheel. base,  driving    16  ft.   6  in. 


speedy    loading    is    that    held    b\     the    Great    Takes    steamship 

W  illi.im    K.    Corey,    which,    at    T>,-o    Harbors.    Minnessota,   took  -i ;   >••:; 

10.100  tons  of  iron  ore  into  her  lldd  in  2S  minutes.     The  Corey 

is  of  the  hopiier  bottom  type. — Scilfntific  American. 


'""  f'vji:;^'ie   World    Loses    in    Him    a    Great    Hnrfincer^  * 

;:13isunguijUicd  Siiicntist^a^     ao  lixeniplary  LAtiz^n    y 


"iirilliS  inrvHloT  and   (U  vti.-iicr    in   niatjV  ititivr':  mt-oiianical vaTKif 
rttioal  I'alds.  pliilantlirnpist.  and  one-  <ii'  ilu- vHicl  ciri/vns  >.i"  thi- 
•  liird  States,  diid  al  lii.s  a]>artnKnts  hi  Na'av  Vurk  ritv;  .\Jarvli 
_.  i.t  licari  di.sca.-i-,  liaviiiy  been  e<>nlined  tir  liis^  .T>!<>ni   lor  alxnu-. 
t.1ir«i';"riioutJis:;   Pccvi<'n.H  t«>, whiclr  titnc  he  liinff;  Ihh:-!!    f«ir   sotiie 
iVrVinilis  iit  liis  cfiiMiitry  liV>use  in  Len<»x.  >iass;     The  fatal  iTuilady 
•-:un  to  show  itself  Mver  a  year  asi'".  antl  he  lia<l  .u:ra<hiaHy  witli- 
:;i\\n.  fruiii  all  imstness  actixities.      lie  is  stire.ived  Jiy  Ins  uirV- 
ad  i)y  otiV;  t«Gm,  ticifr|j;e  \\  .,  .1  r..  'a  iiradtiale  .if  A'jile  and'  re ci  iii i\ 
lar fieri.    The  hocly  was  I>nried 
at    \V<>i»dla\vn  Cemetery.    Xow 
;    'V..ik    City. 

11k-    \u1I    ..f    Mr.    \\\>tinL; 

'  rijsc  ^jinnidc's    f«»r .  the    c-ihu- 

imiiati»>h  nf  his  lafs;e  l>tisiiu>- 

iiitereiits    iuhUi"    a    irusleeshiji. 

. ni}  :  hrs ,  fcltti   Avill^  Jiriiig   n<  > 

iiaiiHV.    in  ■  Uie  ":,;i<hninistralii  'ti 

,     a    am.  «if   tlu    ninner'ms    ini- 

-■liurtant   cuneern.s   of   wln'eli    !n 

■  .Jj|i(t  Jjven  (he  leader. 

.■'rb'e.lgfe.at  .  anil  -.oHi-t.-indin^ 

!•.  Mi.vV:ui;iwn  tifMr.  Wesiiniih-  >u.>.r 

i-   thof  air  hrake.      Ijy    iliis   lii> 

i.inie.    was     carried     all     ovii 

\uierica  .  I.ML-fore    Ik*    .\\•a^s ;  25 

t.ir-    old.    and    .ill    over    the 

uoild   liifore   lie   was  35.      Ili> 

-  Jajer  inventions  are  less  known 

rKVaiise    they     arc    less   .easily 

"■'  iinjtrrhen>iltle      aticl      l»e«rnse 

liie    W'irld    is    now    so    full  Of 

'.tiuT  Wonders:  hnt  the  benelits 

A   u  Ii  tlicv  confer  -on  niankind 

It     iinnjiasnralilc.   ;  :.hj-  tjis   ilt- 

Uiist-  an<l   cathfilie   devotiiin   to 

i1h-.  i4c.-niiine   jtrtiiiress   of   civi 

h'vaiiort.  as  di?(titi;4iiished  fr< >ni 

rtK-re  i*eh^i  )nal  gli  »rv  «r  agjjrait- 

di/tnii-iit.     .Mr.     AWstiniihonM- 

\\a>  as  nuu-h  uf  a  develuiier  a> 

an  fn yont. .r :  as  truly  outlmsi- 

>.'vstic    in    carryinji. . >nit  ;;"«'tli<;r^' 

ideas  as  his  »iwn;  ami  his  nota 

I'le     contrihntions     to     genenil 

prosress  imknie  eleeiric1aiii]ts  ; 

V'tis  ■  ihstanoc :  electric    t)ir\ver 

traiisinissi.in.      made V  j)*>!isihie 

••nl>  liy  means  ..f  Ids  fK\<,loiiiiKnT  of  (iu-  .'durnaiini;  onrreni;  the 
Meant  tnrl.iiie:  the  friciiun  draJi.  .«ear.aiidihe,\vi<kv  utili/alibii  of 
-ainral  i.:;t^.  ''  'y:'y-\]'-j'-u^:,':':  .■■^.'V;'  ^••.  '■'■''■■\^^';:~  '.  '.'■'■■    -  '^-.''''^ 

^^i^'^^^Tvey  <p/  Mr  \\istilHj:hous«L'?  activities :  in  ^hes*-  scvcffvl 
iiejds.  hoi^innintr  hack  in  the  Inter  seventies,  as  soon  as  the 
'  onii.lt  tv  success  of  the  air  brake  was  assured,  makes  i-lcanlie 
'"iiijue;  ;m?1  (mtstanding  jienius  of  the  num  ;  naniely,  the  sanity 
ainl  vi-or  with  which  constantly,  jtar  after  year,  jli-  (Jev.ilisilMs 
''nlhjiiH  laluits  and  his  unTiounde.l  eiKrj.ji.es  {ilways^Jnvcllv*?;!^^^! 
'i-;viiil  cluiiniels  available.  As  the  >n1all  or  wvak  Tuan"  <i-eks  cwv' 
staiitly  tl:v  line  of  least  reststanee.. this  sjiaiit  coii>tanjly  look  the 
iM'positeVottrsi:.  lie  aimed  tx^thr^«wtW^W  fet;  ••'  J»'-  ••wn; 
■d'lhty.  the  talents  of  Ids  assistants  ;md  the.  facilitfcs:i->f.  1ms  great 
^hops  and  laboratories  int..  that  line  wlure  the  \\orl«l  most  needed 
those  abihties.  talent-  an. I  facilities,     Vml.  thoin^h  ]w  u.i<  n.  t  irv,- 


;,    .;       ■  George  Westinghoiise 


;i>f>mjms(akes  his-Jiiiifd;^A^^^    si.  airiivV  ai,  =  .    . ;  ;;k:>-lnis^p<  i v  >j.ii.  i,- 
><»; xvrsi'.. that: lie  kepi  i|>  Jtlire'  f I'^in  rank:* Vf- ■!^po!^i"t'>i^  llirv 'ttyh. -Ht  i In- 
40  \x;ars  tjf  Ms  acitvv  cUrcir. :  t'ldi^iy  .iJ^iw  Tiii>cliani^iti'V^-^^       ^ 
iie  Avas  Uiriie  hcariv-iiVand  binuiui :  a  q»InIaiithr.iiVi>l  vvh.V  tJcyiavij 
ihe-lives  Vif. his  AVi^kmen      The  xenlia  .W  h^>!('^ry  viH  re." 
ihe  H7iif|J^'-ctiiiwi!i.lii.ar;  a  huciranic  "}irj<^i^>.vt-.l  ,,1   yenius, 
>!Ufk  ^ciejttist  aitd  tl^iiiilci-r  i 'f  the  ilr-it  raiiki  ditiir ;»  inMiiane  "linsi- 
iie-^i  liiaiiA  ,  X^a;  >l^leV^f^tdK>t:  eleivem  iivtiuv«iiccc>s  with' which 
Ik    .^ni'rie.l  -..,!   '-J^-  iinfji.ii,i>  •«»  tlu -e  «iiirrsv-..Iuits  was:  thelrnal 
:..;  '  "''^''^vr     ft;  tli^;;jj\rmaiv.:;V\Vs^ 

iM^^'V^Tiji-r'^iUijnjiV  cv«i«yitt'  I  ■■ 
vv  h:';rt^lHl  .seUn-ti'd  with  .■iinu>*ii.'d 
•iviMltrtt   :Hi)A    -rewatdvU;  ".wit 
H^VraHty'       - '  "    ^-■:  .  ^''  ';• 

-'        \\  1  -  ■  iiiuhonsi 
'••■lo  .ill  4he   vilhn.  wtrat 

Hri^j^;;  Xew;  Vi.rL.  f  J!ol..iui^f  <«. 
^" i^"-  .'!'?<  f:it1l<rrvt,c'f.njie .\\Vst- 
:i:v:U< iiiMy  w\iit  ca*m- i*n .»«  X'vfrC 

ni!.'m..,>va-      :'   I '.  ;      ^ie^trctii. 

:'nd;.,:his     moiiii/j  v.    aii.:e<rri.f:s 
> '  I-''   limrh  ivjijilisii.    TIie.eUW 

^c}^emtciiiVi^;  irV  l!<?4^t^ 
Dtady      Ayr^i^dtitral    •A\^..rk-  ; 
andviu,  the  fathtr-s ;>li,-rj.s   (hv 
\.i\y  Xj.ent   nri].-h  . >i  his" ItiMire 
'  .vas:  li>  Ik- iiJ^ 

.«nud  aM<l,..Hia«lv  -a,  jv»tiVry  .  t- 
;;i!ie  and  :;^iV  an  early  a(;:e  ]iusv,  .1 
fh  '  t'\7iniiuati,.n  f»»r.  the  p-.vi^ 
-si>ta*)t  ensrithjer  in' 
i 'ie  .lv!»it»:«i  \St;tfes:  Xay\.  +le 
-i  jr*ie4'  in  the  army  in  the  X^tyil 
VV?i^;,,  liri.i,.  in;  the     l>th    ^Ji w 

S  *  t^  Nan.>i»:iii1vn:ird  jujdjaivr 

a^thii-  '        -  -taiit  <-iijiiHw«i^.-]j|. 

the;T|ij\y,     At   the^  cl..>c  4.f  tin/ 

warv;  resist  I  ju(  vx-'Ticijrali.  nis    {>> 

r*nrain  in  the  na\>%Jie-MmT<-if 

'     lb  L:r.    .Schc'.iVecia.l. . 

'"u   ai  ,ijiv   eml  .(.fjiis;  sii.fiho. 

nwre    y^sir  Tkv  ahatirh^ii.!;  hi^ 

:tas.>iii'al.st|t>Bes  an«l  en(eri.»T>>n 

IjijS  jiotii  %1ifv/    tt  |>s.  ?;jii<i  thai 

1  Ik-  :|»rv«i<fejii  ...if  flic  ci .Ik-ue   ij{ 

VhstaWe  ;KlVi>e<l  him  to  take 

•  Ifiit  e<*nrM-;  pn ifiitinu  tha^t  iix 

the  :e!.jMr?;y  .„    lie  tK.»nW 


;.  .i:ect\n;c  .;v;,!i.|:*.ai.<;ji*;imer.^      Iir<ieed.   even   tu  h.ijv  tJiis.   in    1^5^>5.   hi 
vhiUlitV-d--  ■>;-  hr?^\|^il<j.ad  ;tn>c^ui.'ii5.;  ;i  i-avt  \i,ii  n-Failinv 

1  he  air  iirak. .  hkc'lhe-  re-'r;t>lii:'K  ityii.  «as  •^uysfeMOd  b\  mrttiaJ 

neiHSsiiy  as  sht^XViv  by  .1  traiii   accidc-nr;  ii;i;  VfHiTK     \\eMinsih..n^e 

^;ltf->t^  lh.>i:iyht   .(fa-ln-ake  attache.'   I..  .Kf^t  car  conpl.rs.  J»ui    jhi>. 

\\;ljen:  tr^^vil. -prue.!  impni^iie  5^,C;\t"h<^  tried  stttnn.  which 

•^j\^!r.  tieit' a;  ;^U<ce>!»r'  ^ 

'his  life:     In  1hv1la:sres^'f:^.HKJ•^^/^IUrt•." which  he  had  snhscriJH-d 

^lIvr.iU};lv  the  si.lj«;;i^at,i'..ii  ^'/,a  y/ nn;^  wt.tuan.  hj;  >aAv  an  acc..um  at 

.  ihe  iij^^/f  tf(>m}nc«Jtst-4  Aiwit  iVnis  tumiel ;:  an«! 

;wsliuttty  thv  inn»<t<»i^  shv%=  thi^liffht.>Attc^  ,ira\v  - 

■.ilt^i  of  [the  aiiMn(i>:p.  brake.  c>1ihderaii.l  \alves  were  niatlc.-Mid 

a  ca\<;jat  \va>.  lib  d  in  I>=f >7 ;  Jsut  it w  m-  <'■-<   i.-r  ;,  .•.iuvfd»rai»k'  tini. 
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alter  this  that  he  was  able  tu  make  a  trial  of  the  brake,  lie 
niuved  lo  Pitlslnirgh  ;  and  there  he  tiiially  secured  the  aid  ut 
Ralph  IJaygaley.  who  guaranteed  the  i)a\  ment  of  tlic  foundry  i)ili 
for  the  first  apparatus.  This  was  in  1808.  1  he  brake  was  tried 
on  the  Steubenville  accomniodation  train  of  the  Pittsburgh,  Cin- 
cinnati \"  St.  Louis.  It  received  its  initial  trial  unexpectedly  on 
its  very  tirst  run.  The  cnginenian,  seeing  a  wagon  stuck  on  a 
crossing  not  very  far  ahead,  applied  the  air.  Like  everybody 
else,  he  was  not  free  from  skepticism;  but  the  brake  averted  an 
accident  and  its  popularity  was  thenceforth  assured. 

'I'lie  tirst  patent  was  issued  April  13,  1869.  The  Westinghouse 
.Air  lirake  Company  was  formed  on  the  20th  of  July,  following. 
The  lirst  shop  was  established  with  20  workmen.  In  the  autumn 
of  1809  a  demonstrati(jn  was  made  on  the  .Mt^ona  grade  for  the 
Master  Mechanics*  Association,  in  connection  with  the  atmual 
meeting  ui  the  association. 

The  .success  of  the  brake — which  was  the  "straight  air" — on 
llie  rittsburgh,  Cincinnati  &  St.  Louis,  led  a  number  of  other 
roads  to  make  applicatii'us  and  soon  it  was  known  throughout 
the  country.  There  had  been  e.xperimtnts  with  chain  brakes 
before,  and  considerable  sums  had  been  spent  on  coil  spring 
arrangt-ments  and  other  notions,  but  the  ci.mitressed  air  brake 
wa.«-  the  lirst  device  of  the  kind  liiat  had  a  lasting  success.  The 
slight  competition  (jf  the  vacuum  brake  had  luit  a  brief  intluence. 
In  1870,  Mr.  W'estinghouse  went  to  London  to  introduce  the 
air  brake  on  the  English  roads.  This  was  a  dilVicult  problem,  as 
the  Msual  practice  in  Europe  was  to  have  no  brakes  at  all,  not 
even  hand  brakes,  e.xcept  on  the  brake  vans  and  tenders.  This 
enterprise  re(iuired  the  spending  of  seven  years  in  Luriiie  be- 
tween the  years  1871  and  1882.  It  ta.\ed  the  inventor's  ability 
til  meet  conditions;  but  he  introduced  the  brake  on  passenger 
trains  on  a  number  of  prominent   roads. 

Hut  the  greatest  triumph  was  the  advent  of  the  automatic 
brake  in  1872-73.  The  original  or  straight  air  system  was  de- 
pendent tin  tile  integrity  of  the  car  couplings.  With  the  "auto- 
matic" and  its  wonderful  triple  valve,  the  line  of  pipe  through 
the  train,  was  normally  filled  with  air  at  70  lb.  pressure  and  the 
release  of  this  pressure  caused  the  application  of  the  brakes;  and 
of  course  the  breakage  of  a  car  coupling,  causing  the  parting  of 
a  train,  applied  the  brakes  and  st<ii)])ed  the  separated  parts. 

And  this  invention  of  the  triple  valve,  to  meet  the  first  great 
obstacle  encountered  in  the  imrsuit  of  a  i)erfect  braking  system, 
"vas  only  the  beginning  of  a  series  of  inventit»ns  which  solved 
the  difficulties  incident  to  the  successive  enormous  increases  in 
weight,  length  and  speed  of  trains.  If  a  new  problem,  or  series 
of  problems,  demanded  tin  iineiUc.r's  application  for  17  hours  a 
day  for  successive  months,  or  if  elaborate  an<l  complicated  details 
called  for  the  work  of  a  dozen  of  the  most  expert  sjjccialists 
simultaneously,  the  resources  of  the  W  estinghouse  establishment 
were  devoted  to  the  task  and  it  was  "accomplished. 

In  188(^1-87  the  "quick  action"  brake  was  brought  out.  The  air 
iirake  had  at  first  l)cen  introduced  only  on  passenger  trains.  On 
the  mountain  railroads  of  the  West,  its  value  was  soon  demon- 
strated on  freight  trains  also;  and  from  these  roads  it  spread 
.slowly  to  the  other  parts  of  the  country,  so  it  came  about  that 
the  inventor  was  confronted  witli  an  entirely  new  problem,  that 
of  braking  very  long  trains.  I'.ui  with  a  fifty-car  train,  the  cars 
in  the  front  portion  were  stopped  much  sooner  than  those  in  the 
rear  portion,  so  that  when  the  slack  ran  in,  there  was  a  small 
collision— or  perhaps  a  serious  smash-up.  The  elaborate  three- 
weeks'  trials  on  the  Burlington  road  near  Burlington,  Iowa,  in 
1886,  under  the  direction  of  the  Rhodes  Committee,  form  a 
l)rominent  page  in  American  railroad  history.  .At  the  comple- 
tion of  these  trials  the  conclusion  was  quite  general  that  elec- 
tricity would  afford  the  only  possible  tneans  of  controlling  power 
brakes  on  long  trains;  but  Mr.  Westinghouse  determined,  if 
possible,  to  adapt  the  air  brake  to  the  new  conditions ;  and  he 
triumphed.  If  the  original  triple  valve  was  an  epoch-making  in- 
vention, this  modification  of  it  was  only  second  in  importance. 
The  triple  valve  had  reduced  the  time  for  the  application  of  the 


>ir;iigiit  air,  from  25  second 
was  made  to  act  tlirougliout 


)N 
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brakes  on   the  whole  of  a     en-car   train,  as   compared   with  the 


;  to  8  seconds ;  and  now  the  power 
train  of  50  cars  in  2-to  3  seconds. 
It  was  ill  October  and  Xove  ifiier,  1887,  that  the  exhibit  train  ol 
.V)  freight  cars  made  its  triumphal  tour  of  the  United  States. 
Railroad  men  were  amazet  when  they  saw  a  loaded  freight 
train.  1.7(X)  feel  long,  runnin  i  at  4(J  miles  an  hour,  brtiught  to  a 
-.top  in  iess  than  oOO  feet.  m\  1869-70,  the  wonder  had  been  in 
seeing  a  train  stopped  apparently  by  an  unseen  power;  in  1887, 
iIk   wonder  t<jok  the  shape  Jf  a  striking  disi)lay  of  power.     As 


compared  with   former  perfo 
the  new  apparatus  appeared 
an   incredible  scale. 


I  lis    many    achievements    ii 


niances,  the  stoppage  of  a  train  by 
()  be  a  manifestation  of  energy  on 


iJONORS 

mechanics,  electricity,  steam  and 
gas  brought  Mr.  Westinghoi  se  liMiorablc  tlistinctions  from  all 
parts  of  the  world.  His  alnja  mater,  I'nion  College,  conferred 
uiion  him  the  degree  of  <loct<r  of  phil(jsoi)hy.     He  was  decorated 


with  the  order  of  the  Legiot 
ivoval  Cr'->wn  of  Ital\,  and  wi 
lie  was  the  second  recii)itnt 
ceived  the  degree  of  doctiir  o 


of   llonor,  with  the  order  of  the 
h  the  order  of  Leopold  of  Belgium, 
of  the  John  Fritz  medal.     He  re- 
engineering  from  the  Koenigliclu 


I'lchnische  llociischule  of  Betlin.     He  was  an  honorary  member 


oi  ilie  American  Society  of  M 
he  was  president  in  1910.     TIk 
tl'e   autlientic   history   of   the 
Scott  iJiemuim  and  medal  by 


chanical  Engineers,  of  which  bod> 
archives  of  that  company  contain 
nir   brake.     He  was   awarded   the 
he  hranklin  Institute  of  Pennsyl 


vania,    and    received    the    Edi  ion    gold    medal    for    meritorious 
achievements  in  the  alternatin 
triiiutioii.     He  received  the  (ii 
of  German  Engineers  in  Gern 
greatest  American  engineer.     I 


current  system  of  electrical  (lis 
ishof  gold  metal  from  the  .Socieiv 
any,  wiiich  acknowledged  him  the 


.\  partial  list  of  the  industr 


inghou.se   ^Machine  Company; 


es  in  which  he  was  an  officer  or 


lca<ler  includes  the  Westinglioi  se  .\ir  T.rake  Company ;  the  West- 


he   Xernst   Lamp   Company;   The 


inghouse,    Paris;    the    Cooper 
Societe   Italiane   Westinghouse, 


I'nion  Switch  &  Signal  Company  :   the  Societe  Anonyme  West 

Hewitt  Llectric  Company;  the 
Italy;  The  East  Pittsburgh  Ini 
provement  Company;  the  WesXinghouse  l'»rake  Company,  Lim- 
ited, of  London;  Westinghouse  Coojier  Hewitt  Company,  Lou- 
Ion;  the  W'estinghouse  Frictio  i  Draft  (Jear  Company,  and  thi 
W'estinghouse  .Metal  Filament  Lamp  Conipany,  Limite<l.  L<indon. 
He  was  also  chairman  of  the  boird  of  directors  of  W'estinghouse 
Electric  Company,  Limited,  Lor  ilon,  and  a  director  in  the  West- 
inghouse  Metallfaden  Gluhlamijeiifal)rik,   X'ienna. 

The    W'estinghouse    companitjfe    altogether    employ    50,000    men 
and  the  total  capitalization   of  jail   the  comi)anies  is  ^200,000,000. 


I'ERSONWL    ci 

Mr.  Westinghouse's  biograpli 
largest   c-hapters  to   the   man's 


.\R.\tTERl.STICS 

r  will  have  to  devote  one  of  his 
tersonalitv,   from    what   might   be 


ailed  the  non-technical  side,  llis  kind  heart  was  a  wcjrthy  com- 
plement of  his  phenomenal  mine  .  It  is  recorded  that  in  his  first 
siiop,  started  in  1809,  he  introdilced  the  fifty-four-hour  week  and 


the  Saturday  half-holiday,  at  tl 
Of  the  Employees'  Association 
not  only  a  member,  but  a  regulai 


it  time  new  things  in  .'\mcrica. 

at  the  air  brake  village  he  was 

attendant.     He  was  a  pioneer  in 


providing  model  dwellings  for  1  le  employees  of  the  shops  on  a 
large  scale,  and  at  reasonable  prtces.  Young  inventors  whom  he 
aided  spoke  of  him  not  only  as  a  wise  and  powerful  supporter, 
but  as  a  sympathetic  friend. 

He  was  a  man  of  great  phy  iical  strength,  six  feet  tall,  and 
lived  an  abstemious  and  sober  ife;  never  smoked,  and  ate  and 
drank  sparingly.  Change  of  woti:  constituted  his  principal  diver- 
sion ;  he  was  too  modest  and  semous  to  care  much  for  "society.'' 

It  was  these  qualities  which  enibled  him,  in  the  strenuous  con- 
tests with  rival  inventors  and  contractors  which  attended  his 
electrical  enterprises,  to  accomplish  mental  tasks  which  to  the 
ordinary  mind  are  incomprehensible   in   their   magnitude. 
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COMPOUND    LOCOMOTIVES 


11k-  Railway  Gazette.  LDiidon.  England,  prints  tlie  foHuwing 
ijuni  a  ':;)rrcsi)i»n(lcnl  on  tlie  subject  of  compound  locomotives: 

The  fact  that  compound  engines  can  he  made  to  develop  much 
'qeater  ix)\vcr  than  the  simple  engine  when  eacli  uses  tlie  same 
weight  of  steam  will  no  doubt  have  caused  considerable  surprise 
to  the  uninitiated  as  to  why  the  compound  locomotive  failed  to 
iuUill  its  promise  and  why  a  certain  railway  converted  all  its 
compounds  back  to  simple.     Vet  the  explanation  is  very  simple. 

In  the  first  place,  it  must  be  liorne  in  mind  that  the  tractive 
ifTort  of  a  locomotive  must  never  exceed  its  adhesive  weight. 
Xow  it  must  be  obvious  that  \/i  two  engines  are  designed 
to  develop  the  same  tractive  eflfort  it  becomes  impracticable 
iWith  existing  designing  of  locomotives  to  make  the  compound 
engine  more  powerful  than  the  simple  engine.  The  very  fact 
of  restricting  the  power  of  the  former  thus  defeats  the  cjbject 
of  compounding;  curiously  enough  there  is  a  very  simple  way 

•  nt  of  the  difllculty.  I'or  instance,  the  tractive  effort  of  a  loco- 
m()live  is  based  on  its  maximum  starting  effort  when  the  lever 
is  in  full  gear,  a  condition  under  wiiich  it  is  never  called  on  to 
>Io  regular  duiy.  It  is  therefore  <inly  necessary  to  base  the 
tractive  effort  with  a  cut  (iff  in  the  high  pressure  cylinders,  and 
where   enginemen   usually   work — somewhere   about   30  per   cent 

•  ■f  the  stroke  of  the  piston — to  effect  an  important  improvement 
in  fi'.vor  comiuumding,  for  it  at  once  becomes  impracticable  to 
design  a  simple  engine  which  can  ccjnipete  with  it. 


The  maximum  po\vtr  of  the  simple  engine  would  be  when 
working  with  a  75  per  cent  cut  off  in  the  cylinders,  and  the 
maxinuim  power  of  the  com])ound  when  working  with  a  30  per 
cent  cut  off  m  the  high  pressure  cylinders. 

It  wouUl,  of  course,  be  open  to  locomotive  designers  to  pro- 
duce a  simple  engine  wliich  would  have  a  tractive  effort  equal 
to  the  ailhcsive  weight  of  the  engine  when  working  with  a  30 
per  cent  cut  off  ^y  using  four  large  cylinders. 


SERVICE  OF  VANADIUM  STEEL  TIRES 


The  Western  Maryland  applied  a  set  of  heat-treated 
chrome-vanadium  steel  tires  to  '»  Pacilic  type  locomotive  in 
April  of  last  year.  Contours  were  taken  this  month,  after  11 
months'  service,  and  comparison  between  the  performance  and 
the  average  for  tliree  sets  of  plain  carlxm  steel  tires  on  si.ster 
engines  running  in  the  same  district  show  an  increase  of  14S 
per  cent  in  mileage  per  1/16  in.  maximum  tread  wear  in  favor 
of  the  vanadium  steel  tires. 

Up  to  March  1,  the  vanadium  steel  tires  had  made  49,0SX) 
miles.  The  maximum  tread  wear  was  3/16  in.,  or  16,365  miles 
per  1/16  in.  maxinmm  wear.  The  three  engines  equipped  with 
carbon  steel  tires  showed  respectively  5.393.  6.140  and  7.250  miles 
per  1/16  in.  maximum  tread  wcar^  or  an  average  of  6y594  mile$ 
per  unit  of  maximum  wear.     -     ■•"  '      "  ' 

The  service  of  the  vanadium  steel  tires  is  sh(»wii  bv  the  ac- 
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Contours  of  Western   Maryland  Vanadium  Steel  Tires 


If  locomotive  designers  are  going  to  take  up  the  question  of 
ct>mpounding  seriously,  let  tliem  combine  and  have  one  ex- 
peri'uental  engine  made  which  will  be  tlie  counterpart  of  one 
of  the  best  types  of  simide  engines  now  at  work,  viz.,  one  with 
19  in.  by  2()  in.  cylinders:  let  the  etiuivalent  of  two  cylinders 
3:)  in.  in  diameter  lie  placed  between  the  frames.  They  will  then 
Iiave  a  compoiuKl  which  can  be  worked  in  every  respcct/^imilar 
to  a  simple  engine,  both  as  regards  starting  a  train  and  irQinking 
up  to  an  early  cut  off  in  the  high  pressure  cylinders;  i^  will, 
morefner,  in  every  case,  and  un<ler  all  conditions,  deal  with  a 
load  in  every  respect  similar  to  a  simple  engine,  even  to  making 
use  of  steam  heated  up  to  the  highest  temperature  practicable. 

It  may  be  ol\iectcd  that  a  compound  engine  with  two  19  in. 
high  pressure  and  two  30  in.  low  pressure  cylinders  would  give 
a  tractive  effort  far  in  excess  of  the  adhesive  weight  when  the 
high  pressure  valve  gear  was  fidl  over.  If,  however,  the  enginc- 
liian  cannot  l»e  trusted  to  i)lace  the  lever  at  30  per  cent  cut  off 
soon  after  the  engine  moves,  it  is  only  necessary  to  have  notches 
in  the  quadrant  for  a  30  per  cent  cut  off.  A  small  cylinder  can 
be  connected  to  tlie  reversing  arm  and  connected  to  the  low 
pressure  receiver,  so  that  while  the  latter  was  being  charged  with 
steam  fr.m  the  exhaust  of  the  high  pressure  it  would  act  on 
t'ie  piston  and  place  the  high  pressure  lever  at  30  per  cent  so 
that  the  cngineinan  could  never  work  with  a  later  cut  off. 


companying  il  lust  rat  i^m.  This  shows  the  present  contours  and 
contours  taken  in  October  after  six  nutoths'  service  super- 
imposed on  each  other  and  also  on  the  original  contour  to  which 
tlie  tires  were  rolled.  I'he  full  line  reiiresents  the  present  con- 
tour and  the  mid<lle  dotted  line  the  contour  taken  in  October 
of  last  year.  The  flange  wear  is  somewhat  greater  on  the  right 
than  on  the  left  tires.  The  tread  wear,  though  quite  uniform. 
shows  if  anything  a  little  less  wear  in  proportion  during  the  last 
five  months  of  service  than  during  the  first  six  months. 

The  Pacific  type  locomotive  to  which  these  tires  are  applieil 
has  a  total  weight  in  workmg  order  of  188.800  lb.,  with  122.rj00 
lb.  on  drivers,  or  an  average  of  20,430  lb.  per  wheel.  The  rigid 
wheel  base  is  11  ft.  10  in.,  and  the  total  engine  wheel  base  30  ft. 
4^  in.  The  tires  arc  62  in.  inside  diameter  and  3  in.  thick.  The 
chemical  composition  and  physical  properties  were  as  follows : 

;■/..;•-.•.  .".      ClIEMIC.\I.    C"i>MIH>SIT!OX, 

.......  .  .  .0..S5   jier  cent 

.-.C. .  .0.74  per  coiit 

~i}'i.... 0.89   i>cr  cent 

.    .  ..     ,^  .  •  •  •  •  •i'r>..''.>.. .  .0.35  jHT  coni 

\  anadiiini   ...  •^-.*'  rf-..iv..*  ♦■>  ,  •  •■•..•ii  •■♦•  ."•..  V »-*•'•  yi  t, ,  ,0,2H  i><*r  cent 

I'hospliorus    i«»«'.'.;i-,>.>V..^»..  ••-;"••.«•.;•.»■....,".., >..i.iiV»i  • .  .0.039  per  cent 
oulptiur     ...••,>  k.. . .  .^■. ;•  i'.  •  •■-'-.•,  A  * ". .;.  ♦  . ,  .*', . .,  •'..•',  >  ._..  •  .v •>.•■'.  •  .0-025   ikt  cent 
.>:"-,P»ysirAi.  Properties  (.\KTER   ITeat-Treatmest.) 

Tviasfic'  limit,  1h.  iht  s«i.   iii. ....,', ^.:... ,.,.  ..,r.\..i:. ....  11 1.000 

Tensile  strength.  11>.   per   -<i.   in.^:^.  ■.■,■■  ^.■.■i^^iyViri^^^^.i;.. ^^.  :,.,.,,^^  .153.^00 
K)onK.ition  in  2  in.,  jar  cent.  »».......-.,."...'.  .V.i:-;>,».i,.  .•;<>  .i.,,,^        13.5 

Reduction  of  area,  jjcr  cent.  ..*,.,..,.,-** .■'.:  J' -^'i, '.'..', 'i^i'^.f,^Z»- ,       42.5 


Manijar.ese    ^.y^-.v ..:.■';,  ;  ;\; 
dnoniium    .-WiJ. ';■■.>  *......, 

Silicon     ....  ..•Vi.-  .#  .>#  i''<i>>>.i 


»-**.■    ^  ^*  •  '•    •   lb  •    •'  •    ■ 
•    0    •     *-  •.    •'  •..- 
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WATERING  THE   RAILS  TO  PREVENT 

SLIPPING 


Watering  the  tires  and  greasing  the  flanges  of  locomotive 
wheels  arc  two  operations  which  are  carried  oiU  by  similar 
means,  l»ut  wliicli  iiavc  totally  ditYerent  ciTccts.  The  first  is 
inten<led  to  increase  the  a<lhesion  between  winds  and  rails; 
the  second  is  intended  to  reduce  the  friction  between  wheel 
llanges  and  rails  on  curves.  I'nless  great  c.ire  is  taken  in  the 
use  of  such  watering  or  greasing  devices,  there  is  a  con>ider- 
ahlc  risk  of  obtaining  an  effect  contrary  to  that  desired. 

Locomotives  are  designed  to  have  sufficient  adhesion; 
nevertheless  this  maj'  occasionally  become  reduced  scj  that 
the  wheels  slip.  This  generally  happens  in  starting,  or  on 
IrMig  iip-gradients,  or  in  tunnels,  or  in  certain  atmospheric 
conditions.  Several  methods  have  been  devised  for  remedy- 
mg  this  want  of  adhesion.  The  most  usual  one  is  to  run 
sand  on  the  rails.  In  recent  years,  instea«l  of  this  method 
for  which  absolutely  dry  sand  is  recjuired,  steam  sand- 
sprayers  have  been  used  which  project  wet  sand  on  the  rails. 
r>ut  there  arc  serious  di>ad vantages  when  it  has  frequently 
to  be  used  at  the  same  places,  and  attempts  have  been  made 
to  do  without  it  and  replace  it  by  watering  the  rails. 

Xunienius  cases  of  wear  on  the  rails  due  to  the  action  of  sand 
Iiavc  been  observed  at  many  iilaoes.  in  jjarticular  in  the  llauen- 
stein  tunnel.  1.S6  miles  from  Olten.  Switzerland,  where  the  rails 
laid  in  the  end  of  1870  showed  the  following  renewals,  when 
the   five  years'  guarantee  expired: 

R.Tits   l;ii(l   in    the   tnnnol Ill .76  per  cent 

R.iil-i  l.Tid  outsidt:  tunnel 1 .66   per  cent 

In  this  tunnel  the  use  of  sand  has  been  entirely  eliminated, 
and  a  jet  of  water  is  used  instead;  this  has  given  excellent 
results. 

There  is  a  phenomenon  well  known  to  all  enginenien ;  when 
the  rails  are  damp,  in  times  of  fog,  the  loct)moti\e  wheels 
slip;  while  if  heavy  rain  wets  the  rail  thorouglily.  no  -lipping 
takes  place.  Hence  the  method  of  watering  the  rails  in  order 
to  avoid  slipjiing  at  once  suggests  itself. 

In  1859,  locomotives  of  the  classic  Bourbon  type  were  fitted 
with  a  cock  and  a  pipe  which  made  it  possible  to  send  water 
under  pressure  to  the  rails. 

At  the  meeting  of  the  Societe  des  ingenieurs  civils,  held  on 
May  7,  1875,  Mr.  Mallet  stated  that  no  sand,  but  a  strong  jet 
of  water  which  washes  the  rails  perfectly,  was  used  on  tlic 
railway  which  runs  from  Zurich  to  the  top  of  tiie  Uetliberg. 

.\bout  thirty  years  ago  the  transport  of  iron  ore  in  the 
.Mazeray  mines,  belonging  to  the  Creusot  firm,  was  effected 
in  the  Sainte-Marguerite  heatling,  by  means  of  small  locomo- 
tives,-which  worked  very  well,  except  on  an  up-gradient,  394 
yd.  in  length,  where  there  was  much  trouble  in  consequence 
of  the  slipi)ing  of  wheels.  This  caused  delays  and  irregu- 
larities in  the  service,  increa.^ed  consumption  of  fuel,  and  ex- 
cessive wear  of  the  tires.  A  lucky  chance  showed  how  these 
troubles  ccmld  be  prevented.  The  blow-ofif  cocks  of  the  cyl- 
inders started  leaking,  and  the  escaping  .-team  happened  to 
-trike  the  rails,  so  that  these  were  cleaned:  the  slipping  at 
once  stopped.  Struck  by  this  unexpected  result,  the  engineer 
in  charge  of  the  locomotive  department  had  the  blow-oit 
cocks  altered  in  such  a  way  that  they  discharged  straight  a' 
the  rails.  At  the  moment  the  up-gradient  was  reached,  the 
cocks  were  opened  a  little,  the  rails  were  cleaned  and  the 
train  ascended  without  trouble.  The  traffic  (80  to  100  tons 
per  day)  had  cost  0.227  franc  per  ton  i)er  kilometer  for  trac- 
tion;  this  cost  was  reduced  to  0.012  franc  l)y  the  mere  altera- 
tion of  the  blow-off  cocks. 

Theory  ami  practice  agree  that  washing  the  rails  is  an  ef- 
fective means  for  preventing  slipping.  Attention  must,  how- 
ever, be  given  to  the  consideration  that  mere  wetting  does  not 
suffice;  on  several  railways  it  has  been  ol)served  that  this 
reduced   the  adhesion  rather  than   increased   it,  because  too 


little  water,  or  water  at  too  low  a  pressure  was  used.  The 
best  results  have,  on  the  contrary,  been  obtained  by  using 
a  strong  jet  of  water  able  to  wash  off  the  rails  any  dirt  which 
was  sticking  to  their  runninj;  surface. 

.\  useful  effect  can  be  obta  ned  by  using  the  blow-off  cocks 
of  the  cylinders.  a>  in  the  in;  tance  of  the  Creusot  loconiotive 
mentioned  above,  but  it  is  c  idy  possible  to  use  them  in  the 
ca>e  of  locomotixes  making!  very  short  runs,  such  as  mine 
locomotives.  I 

In  the  case  of  an  ordinari'  railway,  a  special  appliance  is 
recpiired.  This  appliance  can  be  ai  ranged,  according  to  cir- 
cumstances, either  to  take  tlib  water  and  steam  required  from 
the  boiler  direct,  or  to  take  live  steam  from  the  boiler  and 
water  fnni  the  tank,  or  to  n  ilize  the  exhaust  steam  from  the 
locomotive  and  water  from  tie  tank. 

In  an  appliance  of  this  kinc,  which  is  of  a  simple  character, 
water  is  taken  from  the  boiU  r  through  a  cock  operated  by  a 
rod.  the  handle  of  which   is    ,vithin   reach  of  the  engineman. 


The    li(|uid.    under    pressure. 
through  a  pipe  carried  down 


passes    through    this    cock    and 
)utside  the  boiler  to  a  tee  piece 


])laced    centrally:    there    the    current    divides    and    passes    int<) 


tw(.>  horizontal  pipes,  the  one 


The    way    in    which    this    a 
.-.pecial   mention.      Locomotivi 
curves   generally    have   axles 
placement  of  the  frame  of  tl 


not   be   fixed  to  the  frame  or 


s  of  which  are  bent  down  anil 


fitted   with    nozzles,   from    wlipch    issue   the  jets    washing   the 
rails. 


jpliance  is  supported  deserve- 
5  running  on  lines  with  sharp 
with  lateral  play  and  the  dis- 
e  locomotives  relatively  to  the 


track  is  generally  rather  cons  derable.  hence  the  nozzles  must 


else  the  jets  would  frequently 


miss  the  rails.  It  is,  on  thel  contrary,  necessary  to  connect 
them  with  the  axle,  as  its  wieels  necessarily  remain  in  the 
same  position  relatively  to  the\ track.  In  the  case  of  this  ap- 
pliance, a  triangle  supporting  the  tec  piece  is  hung  from  the 
axle  and  moves  with  it.  The  nqzzles  are  hung  from  the  frame. 
but  by  means  of  rods  and  sw4ig  links,  a  construction  which 
enables  them  to  move  with  the  a.^e  and  to  remain  always  directed 
at  the  rails.  | 

The  appliance  which  has  jlist  been  described  consumes 
much  water  and  steam,  and  tlis  gives  rise  to  trouble  if  the 
boiler  is  not  very  powerful.  Hence  attempts  have  been  made 
to  take  water  from  the  tende  and  to  take  from  the  boiler 
only  the  steam  necessary  to  jiive  the  water  the  velocity  re- 
<iuired.  This  method  has  been  applied  on  the  locomotives 
used  in  the  Hauenstcin  tunnel. \ 

These  locomotives  were  fittad  with  a  steam  cock  placed 
on  a  branch  from  the  whistle  tijbe.  a  water  cock  fitted  to  the 
water  tank,  an  ejector  in  which  he  steam  pipe  and  water  pipe 
just  mentioned  terminate,  and  tl  e  pipe  from  the  ejector,  lead- 
ing the  mixture  of  the  steam  aid  water  to  the  front  of  the 
locomotive.  This  pipe  divides  ii  to  two  branches,  each  ending 
in  a  nozzle  placed  2>,s  in.  above  the  rail  and  inclined  at  an 
angle  of   15  deg.   to  the   vertical 

The  consumptif)n  of  water  wis  about  11  English  gal.  per 
minute,  with  an  ejector  havin.t:  a  steam  pipe  (jf  7/32  in.,  a 
water  adjustage  of  13/64  in.  an<  a  divergent  cone  of  3/16  in. 
(he  l>ore  of  the  pipe  from  the  eje(  tor  to  the  tee  piece  was  1  13/16 
Ml.,  and  that  of  the  branches  31/32  in.  I'inally  the  nozzle  project- 
ing the  water  on  the  rail  had  a    diameter  of  5/32  in. 

With  this  appliance  it  was  possible,  on  a  straight  track,  to 
project  on  the  rails  a  jet  o  water  having  a  temperature 
of  60  deg.  C.  (140  deg.  Fahr.")  ;  nd  a  velocity  of  91.87  ft.  per 
second;  this  suffices  for  a  thorough  cleaning  of  the  running 
surface  of  the  rails. 

Instead  of  using  live  steam  foi 
steam  may  be  used;  in  that  cas( . 

The  e.xhaust  from  the  cylinde 
-trong  enough  jet  to  propel  the 
but  the  exhaust  from  the  air  pu 
for  the  purpose. — BuUctin  of  the  I 


working  the  ejector,  exhaust 
no  extra  steam  is  required. 
•s  of  the  locomotive  gives  a 
water  for  washing  the  rails, 
up  is  not  sufficiently  strong 
tcrnational  Railnay  Coiigress. 
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FREIGHT    CAR    REPAIRS* 


BY  C.  L.  BUNDY 

General  Foreman,  Uelatvare,   I^ackawanna  &  Western,  Kingsland,  N.  J. 

In  tlie  December,  1913.  number  of  the  Railway  Age  Gazette. 
Mechanical  lulitiori.  ajipearcd  the  question  (among  others)  "it 
a  damaged  car  comes  on  the  repair  track  with  a  number  xii 
parts  broken  in  fair  usage,  is  it  wisdom  or  economy  to  re- 
place the  broken  parts  witli  the  .same  design  and  construction?" 
As  a  mechanical  man  wlio  lias  ha<l  a  number  of  years'  e.\i)eri^ 
cncc  in  the  car  department,  1  should  say  this  would  be  poor  prac- 
tice. If  the  parts  failed  in  fair  usage,  there  could  be  no  assur 
ance  that  they  would  not  fail  again  before  the  car  reached  the 
next   divisional  point. 

Railroad  officers  have  watched  the  growing  cost  of  repairs  to 
freight  cars  for  a  number  of  years,  and  it  can  l)e  attributed  to- 
a  munber  of   reasons : 

l-'irst.  the  rapid  introduction  of  heavy  power  during  the  past 
few  years.  1  he  railroads  had  in  use  a  large  number  of  cars, 
built  prior  to  the  introduction  of  this  heavy  power,  of  wooden 
construction  and  with  short  draft  timbers  extending  back  only 
to  the  body  bolster.  When  these  cars  were  built  the  power  was 
light  and  30  cars  was  considered  an  average  train ;  but  today 
trains  Iiave  increased  to  f;0  and  t^O  cars  and  some  railroads  still 
maintain  tlieir  old  cars  as  they  were  originally  built.  Such  cars 
will  not  stand  up  in  the  heavy  trains  of  the  present  day.  ;  '  :", 
Second,  we  Irnd  these  light  cars  switched  in  trains  indiscrirn- 
inately,  and  going  over  the  road  badly  sagged  and  leaking  grain 
in  many  places.  If  these  cars  were  favored  liy  being  placed  at 
the  rear  of  trains,  it  would  result  in  less  faihircs,  but  this  would 
entail  an  additional  expense  in  switching  and  would,  no  doubt, 
meet  witli  many  ol)jcctions  from  the  operating  department. 

I  lie  third  most  iuii)ortant  cruise  of  the  high  cost  of  repairs 
to  freight  cars  is  the  starting  of  trains  wliere  it  is  necessary  to 
take  the  slack  a  number  of  times  before  they  can  be  gotten  under 
way.  This  results  in  much  damage,  especially  to  couplers,  draft 
timbers,  center  sills  and  end  sills.  Cars  are  also  frequently  dam- 
aged in  terminals  in  switching  over  hump  yards. 

These.  I  think,  are  the  main  reasons  for  the  many  failures  and 
the  high  cost  of  repairs  to  freight  cars.  As  the  heavy  power 
has  proved  to  be  the  most  economical  from  an  operating  stand- 
point and  has  come  to  stay,  why  not  build  or  rebuild  our  freight 
cars  so  that  they  will  stand  the  service?  If  we  do  this,  in  a 
short  time  the  cost  line,  instead  of  going  up  will  turn  down- 
ward  until   it   finds  the   lower  level   to   which   it  belongs. 

My  experience  has  showed  that  the  most  frequent  parts  to 
fail  on  freight  cars  are  draft  timbers,  draft  gears  of  the  old 
spring  type,  couplers,  coupler  rivets,  longitudinal  sills  and  end 
sills.  This  I)eii!g  the  case,  it  proves  conclusively  that  these  are 
the  parts  that  should  l)c  strengthened.  Railroads  siiould,  in  my 
opinion,  select  such  of  their  equipment  as  it  will  pay  to  spend 
money  on  and  put  it  in  condition  to  stand  the  conditions  of 
modern   service.  :«-.:. 

I  lie  first  and  most  important  thing  to  do  is  to  apply  steel 
underframes.  The  next  consideration  is  the  draft  gear.  There 
are  many  failures  of  other  parts  that  can  be  attributed  to  an 
inadequate  draft  gear.  I  believe  there  are  about  three-fourths 
of  the  freight  cars  in  service  today  equipped  with  tlie  old  spring 
type  draft  gear  with  a  capacity  not  over  20.000  lb.,  and  these 
cars  are  still  being  maintained — just  why,  I  am  unable  to  ex- 
plain, unless  the  first  cost  is  less  than  that  of  the  friction  draft 


,„,  f-"*^'"*^d    in    the    Car    Department    competition    which    closed    February    1, 
iV14. 


gear.  If  this  is  the  case  the  difference  in  cost  is  soon  thrown 
away  in  the  maintenance  of  tlie  spring  gear,  to  say  r.othing  of 
the  cost  of  tile  many  other  parts  that  re(|uire  rei)airs  on  ac- 
count of  inadeqthate  draft  gears. 

The  ends  of  old  wo<Klen  cars  are  a  soiirce  of  trouble.  The 
end  posts,  being  tenoned  into  the  end  sills  and  end  plates,  offer 
little  resistaixe  to  siiifting  loads  and  are  often  pu>hed  out  in 
ordinary  switching.  T1k'sc>  .should  not  l>e  maintained  as  orig- 
inally built,  l)Ut  should  he  *tt-engthene«l  by  putting  in  the  all 
metal  corrugated  steel  end  or  l>y  replacing  the  ohl  posts  and 
l-.races  with  metal  ones  sulik-itntly  strong  to  with-t.ind  tlie  shitt- 
ing of  loads  in  switching  service.  . 

Tliie  side  door  is  another  part  of  the  car  t}iat  has  been  pr(j- 
vide(l  with  iiiadtquate  lixtures.  Manj-  oars  are  found  with 
wooden  iK)or  .stops  lagged  or  bolted  to  the  door  post  and  the 
>seal  lock  bolted  on  the  st<jp  with  two  -j-s  in.  bolts.  Ihe  result 
Vis  that  the  stop  hecomes^  siilit  from  tbe;  jshocks  in  ordinary 
switching  service.  The  door  hasps  are  secure<l  to  the  door  with 
a  •}'»  in.  bolt,  resulting  in  tiie  door  siding  giving  way.  Many 
doors  are  also  damaged  at  the  loading  platforms,  by  being  opened, 
when  warped,  with  bars  and  sledges.  To  maintain  doors  of  this 
design  helps  greatly  to  run  up  the  cost  of  repairs,  renewing 
these  parts  as  often  as  it  must  be  done.  1  he  door  stoji  should 
l)e  of  metal  and  the  seal  lock  riveted  on.  and  the  hasp  should 
be  secured  to  a  metal  strip  running  back  at  least  one-half  the 
width  of  the  door,  .\ngle  irons  should  be  bolted  across  the  tloor 
to  jirevent  its  warping,  and  the  bottcjm  of  the  door  should  In- 
protectcnl  with  an  angle  iron  to  j)revent  wear  against  the  guide 
brackets;  hi  addition  to  this  the  doors  sltoidd  be  made  secure, 
if  for  no  other  reason  than  that  they  are  liable  to  fall  oflf  or 
swing  out  at  the  b.ottftm,  striking  passenger  trains  and  injuring 
passengers.  At  this  time,  wiien  the  safety  lirst  movement  i> 
l;eing  taken  up  by  all  railroads,  this  matter  should  be  taken  up 
vigorously  and  the  side  door  put  in  condition  to  perform  its 
duty  in  a  more  satisfactory  manner  than  it  has  <lone  in  the  past. 

Another  part  of  the  freight  car  which  has  cost  radroads  large 
sums  of  moiiey  to  maintain  is  the  roof.  TlHTe  are  varied  ojjin-  ' 
ions  among  car  men  as  to  the  best  construction  for  car  roofs. 
Looking  back  a  few  years,  the  major  portion  of  the  cars  liuilt 
had  the  doul)le  l:oard  roof,  well  painted  between  the  two  courses; 
a  little  later,  smx'  of  tiie  roads  applied  a  heavy  plastic  rooling 
paper  between  the  boards.  This  style  of  roof  proved  unsatis- 
factory, as  the  l)oards  would  shrink  and  water  would  find  its 
way  down  around  the  nails,  which  had  become  loose,  due  to  the 
weaving  movement  of  the  car.  '-^ 

Then  came  into  use.  and  especially' Ohvfefrigerator  cars,  th( 
roof  called  the  torsion  proof  jiaper  roof.  The  paper  was  applied 
in  sheets,  the  top  ends  overlapped  each  other  at  the  ridge  pole 
and  the  sides  of  the  sheets  were  set  in  a  groove  in  the  su!)-car- 
line.  This  roof  was  not  a  success  as  the  sheets  were  contin- 
ually getting  out  of  place  and  causing  leakage. 

Xext  came  the  metal  roof  with  the  sheets  extending  across 
tlie  car  froin  side  plate  to  side  plate  and  nailed  at  the  ends.  This 
"style  of  roof  invariably  gave  way  along  the  ridge  pole  and  at 
the  ends.  It  was  followed  by  the  inside  metal  roof  with  the 
sheets  extending  only  to  the  ridge  pole  in  the  center  of  the  car. 
This  roof  proved  to  be  the  1)est  design  and  is  used  (juite  exten- 
sively at  the  present  time. 

However,  in  order  to  get  as  much  clearance  as  possible,  tlie 
outside  metal  roof  was  extensively  used  by  many  railroads. 
These  roof  sheets  were  laid  on  one  course  of  boards,  usually 
placed  lengthwise  of  the  car.  The  sheets  overlapped  each  other 
at  the  top  and  along  the  sides  and  were  secured  to  the  side 
fascia  by  means  of  clips.     This  design  was  too  rigid  to  accom- 
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modatf  itself  to  the  torsional  movoimnt  of  tlu'  car  in  service 
and  would  give  way  at  tlic  lower  end.  so  that  tlie  wind  and 
water  would  blow  under  the  sheets.  The  result  was  that  many 
claims  were  paid  on  account  of  goods  <!amaged  in  transit,  and  it 
became  general  practice  to  make  inspection  of  cars  before  load- 
ing witli  cement  or  other  freight  which  is  liable  to  damage 
on  account  of  roofs  leaking. 

The  all  metal  roof  applied  to  cars  of  recent  build  looks  to  be 
a  roof  that  will  give  satisfaction,  but  I  do  not  think  it  advisable 
to  api)ly  this  kind  of  roof  to  old  wooden  cars,  as  the  superstruc- 
ture is  not  sufiticieiitly  strong.  However,  I  do  think  we  should 
use  on  reconstructed  cars  the  inside  metal  ro(jf.  which  will  ac- 
commodate itself  to  the  weaving  and  torsional  movement  which 
these  cars  undergo. 

I  have  dealt  brietly  with  some  of  the  most  serious  troubles 
with  freight  cars,  and  I  am  fully  convinced  tliat  if  the  tnanage- 
nients  of  our  railroads  would  see  tiie  freight  car  in  this  same 
light  and  follow  out  the  suggestions  as  to  the  kind  of  repairs  we 
should  make  in  Iiringing  our  cars  into  condition  to  meet  the 
service,  in  a  sliort  time  we  would  rot  only  feel  tlie  good  effect 
in  the  way  of  reduced  maintenance  costs,  but  we  would  also 
eliminate  many  of  the  delays  to  traffic  due  to  cars  failing  in 
trains  t)n  tlie  road.  At  the  same  time  the  claims  resulting  from 
defective  side  doors  and  leaky  roofs  would  be  greatly  reduced. 
Railroad  officers  should  rely  on  the  mechanical  men,  who  are 
iiandling  the  eciuijiment  and  have  the  responsibility  of  keciiing  it 
in  repairs.  They  are  the  Iiest  ju<lges,  in  tny  opinion,  as  to  what 
construction  will  last  longest  and  give  the  best  results,  and  help 
keej)  down  the  liigli  cost  of  maintenance. 

THE  CLASP    BRAKE* 


BY  F.  M.  BRINCKERHOFF 

Xo  greater  safeguard  against  injury  to  passengers  or  rolling 
stock  can  be  provided  on  a  car  than  an  adequate  brake 
equipment. 

\\  hile  the  power  obtainable  from  the  air  brake  cylinder  can 
be  increased  to  any  desired  extent,  the  means  for  effectively 
.'ipi)lying  this  force  to  the  lirake  shoes  and  to  secure  maximum 
retard.itidii.  is  a  matter  reipiiring  tliorougb  study  in  all  details, 
both   (if   foundation   and  truck   brake  gear. 

In  a  recent  test  of  a  modern  air  brake  e(|uipment  on  cars 
fitted  with  clasp  brakes,  two  shoes  per  wheel  on  all  eight  wheels, 
stops  were  made  from  speeds  of  55  miles  per  hour  in  16  seconds, 
during  which  the  cars  jiroceeded  720  ft.  The  cars  tested  are 
72  ft.  in  length  overall,  and  weigh,  complete  with  motive  power. 
119,500  111.  each.  .Xs  the  electro-pneumatic  brake  equipment  em- 
j)loyed  provides  for  tlie  simultaneous  ajiplicaticm  of  the  brakes 
on  every  car  of  the  train,  regardless  of  the  train  length,  the 
above  rate  of  braking  w(^iiild  permit  of  bringing  a  train  of  ten 
such  cars  from  a  speed  of  55  miles  per  hour  to  a  standstill  while 
traversing  a  distance  equal  to  its  own  length.  It  is  of  interest 
also  to  remark  that  tlie  tests  referred  to  were  protracted  to  the 
e.Menf  of  making  2ii'<  test  stojis  from  speeds  ranging  from  30 
miles  per  hour  to  h7  miles  per  hour.  The  total  distance  trav- 
eled during  the  tests  was  270  miles. 

The  total  brake  shoe  pressure  per  car  in  emergency  stops  was 
174  per  cent  of  the  weight  on  the  wheels.  Xo  wiieel  sliding 
occurred,  and  the  emergency  stops,  while  abrupt,  did  not  disturb 
the  standing  observers,  there  lieing  practically  no  reaction. 
Tirake   leverage   ratio   was   9   to    1. 

As  a  matter  of  interest,  the  actual  piston  travel  necessary  to 
make  full  emergency  ap|)lication.  running  or  standing,  is  3)/2  in., 
though  in  operation  the  automatic  slack  adjuster  is  set  to  operate 
at  5  in. 

Two  brake  cylinders  per  car  are  used  to  secure  the  power. 
Each   truck   has   its   own   brake   cylinder,   foundation   brake   gear 

•From  a  paper  read  before  the  New  England  Railroad  Club,  February 
10,   1914. 


and  hand  brake  rigging  comfictc,  and  entirely  independent  of 
the  other  truck  except  that  bujth  cylinders  are  supplied  with  air 
from  the   one  control   valve. 

The  purpose  of  the  test  wns  to  determine  the  relative  re- 
tardation efficiency  of  simple  brakes  and  of  clasp  brakes  for 
high  speed  service.  It  was  fo  ind  that  about  18  per  cent  was 
gained  in  time  of  stop,  and  al  nit  the  same  in  distance,  by  the 


use  of  clasp  brakes  instead  of  s 
absolutely  i<ientical  as  far  as  t 
the  only  change  made  was,  thai 


mple  brakes.    The  two  tests  were 

le  brake  rigging  was  concerned ; 

in  the  clasp  brake  tests  we  used 


The  simplicity  of  the  hand  1) 


two  shoes  per  wlieel  and  in  thi  simple  brake  tests  we  used  one 
shoe  per  wheel.  The  total  slioe  pressure  per  wheel  was  the  same 
in  both  cases. 

Tiic  cars  are  all  equipped  wikh  two  brake  cylinders  and  with 
independent  brake  rigging  for  'ach  truck,  in  order  to  leave  the 
center  of  the  car  between  the  trucks  free  for  the  apjilication  of 
motive  power  control  .ipparatu? .  Another  reason  for  separating 
the  lirake  rigging  was  to  give  a 
car   operation.      If   the   lirake 

car,  there  still  remains  half  th^  braking  power  of  the  complete 
car  on  the  other  truck. 


i[reater  factor  of  safety  for  single 
ijigging    fails   on   one   end   of   the 


ake  rigging  on  this  car  is  illus- 


fated  I(>    the  fact  that  4S  jier  ient    of  service  brake  power  per 

I „    I...    ,1....: 1    1...    .1 ,.,i*  .....:  ._    ,r    inn   n.     11       „    .i_  . 


truck    can  be  <^>l)tained  by   the 
band  brake  handle.     This  makes 


the  design  will  disclose  mians 
weight  while  in  no  way  reduci 
structure.  The  exiensive  use  o1 
i/cr   bars   on   a   large   steam    rai 


iplication  of  100  lb.  pull  on  the 
a  good  service  stop. 


Analysis   of  the   wciglits  <if   t^uck   members   as   influenced   by 

for  marked  reduction  in  truck 
g  the  strength  of  the  complete 
passenger  trucks  witliout  etpial- 
road  .system  warrants  the  full 
consideration  of  this  type  of  trick,  with  a  view  to  securing  the 
marked  reduction  in  weight  poi  sible  with  this  construction. 
In  my  estimation,  trucks  desitiiied  today  .should  either  be  fitted 


with  clasp   iirakes  m    be   design* 

mate  application.     It  is  sehlom 

rigging  can   be   applie 

The  best  braking   re.- 

the  truck  specially  for  clasp  bral 

many  features  advantageous  to  t 


d  with  jirovision   for  their  ulti- 
is  seuiom  jhat  a  fully  efficient  clasp  brake 
Ltl    to   a   trijck    designed    for   simple   brakes, 
ults  will  tbtrefijre  be  secured  by  designing 
es.  as  otherwise  the  sacrifice  of 
le  clasp  brake  system  will  have 
to   be   made   later,  on   account   (p    truck    frame   interferences   or 
limitations. 

Aside    from    the    improved    sKpping    capacity    secured    by    tV.e 


use  of  clasp  brakes,  there  is 
.shoe    realized    on    account    of    tile 


ix'ratiire  of  the  clasp  shoe  .syste  n.  with   its  lower  pressure  per 

This  saving  appears,  in  regu- 
ij)  million  car  miles,  to  amount 


notable  increase  in  mileage  per 
more    efficient    working    tem- 


square  inch  of  working  surface, 
lar  service  aggreg.iting  about  tw 
to  approximately  IS  per  cent. 

.\n  incidental   and   very  imporfcnt  result  of  the  use  of  clasp 


brakes  is  the  niinimizing  of  hot 


This  is  obviously  due  to  the  fa(  t  that  during  braking  the  two 


shoes  press  with  equal  force  on  o 
There    is,   therefore,    jiractically 
brass,  which  consequently  retains 
the  journal. 

This  same  clasping  action  of  th 
nal  boxes  and  pedestal  guides  of 


journal   troubles   bv  their  use. 


iposite  sides  of  the  same  wheel. 

10    disturbance    of   the   journal 

its  accustomed  accurate  fit  on 


brake  shoes  relieves  the  jour- 
considerable  of  the  strain  and 


wear  incident  to  the  simple  brakt ,  and  as  there  is  no  binding  of 
the  journal  lioxcs  in  the  guides  v  hen  braking  occurs,  the  riding 
([uality  of  the  truck  is  not  affecte  \  at  such  times. 

Stresses  on  journals  will  in  liki    manner  be  materially  reduced 
Ity   the  use  of  clasp  brakes. 

LocoMOTivt:  BoiLKR  Design. — Tl\e  goal  of  boiler  designers  is  to 
obtain  the  largest  number  of  pou  ids  of  steam  to  each  pound  of 
metal  in  the  boiler.  The  various 
clearly  indicated  the  advantage  of 
between  the  fuel  bed  and  the  end 
tunity  for  completing  the  gas  reaction  before  the  products  of 
combustion  enter  the  flues. — Railu  ly  Age  Gazette. 


studies  and  experiments  have 
the  use  of  a  longer  flame  way 
of  the  tubes,  giving  an  oppor- 


Northern  Pacj[fic  Stqck  Car 

Strong  End  Construction  and  Combined  Steel  and 
Wood   Underframe   Which   Employs    Truss    Rods 


The  Northern  Pacific  lias  recently  placed  in  service  250  stock 
lars  that  have  many  interesting  features.  The  cars  were  designed 
liv  the  railway  company  and  include  standards  that  are  common 
til  all  the  box  cars  built  for  this  road.     While  the  cars  were  built 


Interior   of   the    Northern    Pacific    Stock   Car 

primarily  for  stock  service  they  were  made  of  sufficient  strength 
to  carry  other  commodities  that  could  be  conveniently  carried  in 
such  a  car.    Thcv  are  built  with  a  combination  steel  and  wooden 


to  the  framing.  All  sharp  corners  are  rounded  and  the  large 
bolts  are  countersunk  for  the  same  reason.  All  lunil^er  used 
throughout  the  construction  is  Oregon  fir..~    .". 

The  underframe  is  of  special  interest,  tlie  dtsign  Ijcing  the 
Northern  Pacific  standard  for  all  wooden  frciglit  cars.  It  is 
made  up  of  a  fish-belly  girder  for  a  center  sill  and  built-up  steel 
bolsters  and  end  sills,  wooden  side  and  intermediate  sills,  wooden 
needle  beams  4  ft.  1  in.  each  side  of  the  center  of  tlic  car,  and  two 
truss  rods,  one  under  each  side  sill.  The  center  sill  is  designed  to 
take  care  of  both  the  buffing  strains  and  the  bending  strains  due 
to  the  load.  It  extends  the  full  length  of  the  car  and  is  of  the 
double  web  type.  Two  12  in..  20.5  lb.  channels  extend  the  full 
length  of  the  car  and  form  the  upper  chord  of  the  girder ;  these 
channels  take  care  of  the  buffing  and  draft  strains.  The  depth  of 
the  girder  at  the  center  of  the  car  is  29]4  in.,  which  gives  a 
section  modulus  of  240  around  the  horizontal  neutral  axis  taken 
at  that  point.  The  web  plates  are  li  in.  thick  and  arc  riveted  to 
the  webs  of  the  channels.  They  extend  between  points  18^-^  in. 
outside  of  the  center  line  of  the  bolsters.  The  depth  of  these 
plates  for  2  ft.  6^/i  in.  on  each  end  is  lUS  >n.  They  then  taper 
to  the  maximum  depth  of  28^/2  in.,  which  is  maintained  for  4  ft. 
9  in.  each  side  of  the  center  of  the  car.  A  3  in.  by  3  in.  liy  ^  in. 
angle  is  used  at  the  bottom  of  the  plate  for  the  connection  to  the 
bottom  cover  plate  which  is  18^  in.  wide  and  I4  in.  thick.  These 
plates  and  angles  are  8  in.  shorter  than  the  web  plates.  The 
web  plates  are  further  stiffened  at  the  limit  of  the  maximum 
depth  by  3  in.  by  3  in.  by  ^  in.  angles,  2  ft.  3-'4  in.  long,  placed 
vertically  on  the  inside  of  the  web  plates.     The  top  cover  jilate 


Stock  Car  of  80,000  lb.  Capacity  for  the  Northern  Pacific 


underframe.  steel  being  used  for  the  center  sill,  which  is  a  fish- 

'^'lly  girder,  the  bolsters  and  the  end  sills.     No  nails  are  used  in 

tile  body  of  the  car  up  to  a  height  that  would  come  in  contact 

with  the  cattle,  carriage  bolts  being  used  to  fasten  the  sheathing 


for  tfie  center  sill  consists  of  two  plates  10  m.  hy  14  in.  and  11  ft. 
11/2  in.  long,  and  three  tie  plates  19  in.  by  '4  in.  and  12  in.  long. 
One  of  the  large  plates  is  riveted  to  the  channels  at  each  end  of 
the  center  sill,  just  inside  of  the  entl  sill.    One  of  the  tie  plates  is 
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mr 'tlutiV itstrlt  .\>  f  the  Wr»ion;U- "  inu\  iumii):  of  -tlu"  fsir  iff  xtTvicL 
.\intl  •vyo'uW  ftiVc    Wa^^^^^  iwl.-,:.v'    tiiat    llir    uiixi    ami 

\vater  >youI<k}ii}i'\v.iU)fIi.r  tin.-  slu•c^^v  ^/l  Jii-  rcMilt  uas  that  m:iii> 
ilaitns  A\ cTv  paid  un  {'^■'•■'""ii  «>r  iL;<M><l>  ttania.mil  in  traiisii.  and  it 
IiOcaJjiv  iiincral  iniuticV  t<»  nuikV  jvvsiaotinii  i»f  cars  lul<.>r«.:-l<>a»l- 
iny    vvirh;  ct-tjH'iU    <V-.«Jtlw-'r  '^r^^^  is   lialile    I"   daniagi- 

i.iiv  aiVt'Uilt  .af  ri*>lV  kakini:.     ; 

.The  ffirjlitttrf  riit>t  ai>i>li<'l.  !•'  car-.  ..i  iviiiii  liiiiKl  l....,^-  ,.,  ,^ 
a  fMiVf  that  vVijiiii'vc'  >i^ivi>;»actioii,  Imt  I  «!••  inH  think  it  atlvi>aiiK' 
!••  .'.[.iitlv  ihisfeiii'I  I  urjj|d  _ui:><i«Ivn  ca«:*,  ^s  tht,'  srtpjursiriu'f 

l«rtr  V.>;  m»l  snfJiciciiAU.  .>li*tiug^^  lhj>tfycr«  I  ''"  tliink  wc  sliouM 
u.ic  on  ri'o<insiniit!i:«J;Cai">i  ilK'  iu.~fti«.'  iin*^:ll.r<.>"i.  wliivli  will  ao- 
*">mnnvlato  itsili  f<v 'tlif  uiavinj;  .'md  t<ir»i'«nal  UMviinont  winch 
tlivsc  cars^  4Ul<liT!.;' 

I  Jiavv.  <UaU  ln^iL'tlr-vviili  s;>me  .of  tlir  nitisl  serious  tr«iMl+lts 
rthh  frtiyln  ears!  ami  t  anv'Uilly  ctifivinivd  thai  if  thv  mailaiii - 
nKn1>  (\r ''iir  nplruxkds.  iv.inlrl ,  sir  thi;  I'nigfn  car  in  this  <aniv 
liyiitt  an«j , HAU 'VV;:i>i|t  -tiK-v s^i.iigvsli<,>hH-  as',  ivi- the  kin< I  •  if  rct^'drs-  \vc" 
>hfk^^^.  iiiakv  >iv  liriiijiiiiii  ^uiir.a^  t«>'  t1U'v■t.•tfK• 

>l■f^U•^•.  iu  a  sh'irt  timr  \\i-  W'lnhf  lot  tinly  icil  th»- -i^iiiidi-rfi-i  t 
in    ilu-   Way  t>i   rithuU-d  jnaintcnancjL-   ooMv  htlt   wt-    wuuld    a'-<- 
cliiidriaiv   Hiam;>'f  >lj«v'ddays'  t«.  trUfillv.  itiii^  tM!\*Si;r|*  .UiUiiiv    ;i 
ifa:«>^' «y.i  llu-.r»>ii'  he  .stunc'tMiiV;  the  claiws  rt'snUinj"  ,tr«>Mi 

di-UC.tivc  ^(k;  «1< >' ax  and  ■Ivaky  r< 'f >l>  ' \v« Uilrl  lie  jurcatty  i-cdnci-d. 
|\;iilp'ad  ..^'iVitH-r?;  ?h<il»l<V  tdy  on  the  intcltanical  nun.  whu  arr 
liaiidlinM  thi-  ■«.«t'*'l^wiiVt  an<l  hav*'  ilk;  rcsiM'n>iiiUiiy  )>t  kft^'ii'is;  i» 
in  Vviiairs.  Hii-y  ari\llTv  l>\,'.stj  j.inl«*':*.  in  luy  Mi)iitii  >n,'  as  t.<>  w  hat 
<'iin<iriU"tif'n  vyill  Ia>i  ]tiii;m>.r  ;nd'!iiyc  tlu-  1j«si  fv-nh"-.  and  Inli> 
Kifp  d"\\  n  'Iv    l;;._.i.  ■,-.  ,,1   . -i'  '"vdntcUimci'. 

rm-:  clasp  ijkakk 


BY  F.  .\l.  BKINf^klRIIDFF 

^r'^ljili-r  sat«.>in"ard  fts;iVnst' .Hihlr\;  to  |»:ii.SrtVnf4(.-.r5  or  rolliuvi 
-'  .  k  .  irau  '"i''^  Iit^tj-tiilv'd  "il  ^a^^. ■"(*:(«*  lh«in  aii  ;ic|«.-.(iiiatt'  brake 
ri|nii)Uii'fit..; .  ■'•.  :'r.'.i;-' >  V,     ■'.■'[' '"'/I'v- y.- ■/. 

W  Irilt    iTtc  t"'«tr  'iNtain.a|iK\  fi>i:tii  ,t!ac  air/  Jirakc  cylinder  can 
-         !         •>      1.  >i+c4    e^ft-nt.-  rho  .nn-uTij;    t^^ 
;.]i|,ihin«.-  trns,;.i<'nT  tn.  tko'  liraWe  siliov,'*' ;;mVl  to  >*'on,rt'  niasiuunii 
rttarilatK.Mi.  i>  a"  niaftvf  r^^quirhii;  tht^rouiili  ..stvith  Jii.nll.  details. 
In.ih   .vf    f..jinir;iti"n   ami  trn'"k    lir^tUc  year.  ■    .     '';;:  •"■  ■;••'     •:  ;.  ."    ' 

i.i     ,    •    .fiit.  U-  HicKU'riV  air   fkraki    vM"ip™«-'nt-,«'»t  <''''"■ 

tiltuV  it\  i;ih"  Hit'^ji;  iirak v>*.  ty\ « •  M\i  >ies.;  iK-p  Hlnl  «j|>  all  ciiiht  xvhccls. 
>ti>|i>-  \v  vw.  ui.'mU'  irlinj  >iM'td-- '•  •l"  3.7  »uiK>  fuf  li<  <x\v  \n  1')  •ict  >mN. 
diiniiy'  .y\)i»-It  tlH-  .cat> :  V  ■  ^  he   car.'^  tested  arc 

72.  ft.^n  VH»th:*rvi-ra^^^^^  and  vvvijilT.  .t^jnipleu-'  wit 
1 1V..^'»K)  )h;-vacb;."    A  -  -      t-lvvirtf'Hnc.umUtii:^  Idak-ty  c*p^^^^^^ 
ployed-  .j.i'"'«\":i'd[e>  fur  .ti-e  ^'iniuhancMn-  apph\ati<»n   of  the  Urakc^ 
•  m'  eVl^ry  c:i/   ^1  .li.ri  /tniiti.    r<i;aFdIe>-*   I'f   ilu-   train   Utii'th.   tin 
ah'iyV  i%Htc;.  u.f;hr:<k>iiy  xv*!'^  hritiiiitii:  a  train  of  ii  n 

I *:.L%fyi.  %>'n.i  a  ..fiH-i'.',}' .<«y . ?5 . imn-s ,i}vj,}iiiHt  IQ.  a  >t an d st il  1  v\h i le 
1  ra\.t'r>iiv4.';  ]t ;disi<inc»'.  <:«|:Hal  f < .  Us.  ovvti  Kti^lli;  •  It--  js  i»1  int rre-t 
al>iv  ill  ri  mark  ".that  the.  ii^t*  rvlorryrl  i4.  u^-rTi-.  protracti-d  if  llu- 
\'.\icmT  of" jn^kinia  .■2?'t'('. hst  >U ip>  fr-tnr  >pttd>  ran.uinii  fr< Mn  .V > 
'^liU'v  p(  r  hoiii;  l/i  .v  mile.s  .[it;r  liuitvr.  :'Thv:;to.t.:vl  <listancc  trav- 
vTed  <tijr}ni;ir  the  H ^t^  waH  27U  nVtlc^.  ;  .  !  ■■  Vi  { 

'Hlc  tot;!.!  hr.-ike  s!t>K- Vr^"^'"l''^^"  i'cr  >  n    in  ottttTy^iicy   ^pip^   w  i^ 
174   pcf  .Ot-ni    "ot    iHt  Avc-isihl:  on.  the    wlreds.      -Xo    wheel    >lidinu 

^•♦vurted.  ap'l  tift  eilivrjitiicylKt^H'!^   >^^1^ 

ilu-    sttiiidiiTi!\  «^^•5l\Tyv^:j4.  :  t|K:r.e  .  Uctiisi ■  ^JTav'liit^  ,u<>    rvactioii. 

Jw^ake  1V-\cra!ie   ratio'  \\-a>  0  titi  1-  ;  v^;   .;;•;. > 

As  a  matter  <.jfiuure.<t;  if  le  actual  }»i!vtv>ii  travel  'nVies^iirv    i.  ■ 
niakk'- ^n^!,-<r!v^r:•Vt•ncv^a  rnnninj^  «ir  -standinu.  :      '^       in 

'!  •  .iiylr-i'ti  VijaTfiJilLirinvtl  nafic  ilack  ndfn.otcr^  i.s  set  todiuraii 

at  5.  iiy;';  ,;•,:' .^' ;.-,V:..';  •>-.>■  \;r--V:-\'-'  ■■'-■''■  ':  ':-i''''.  V- ■;/:;. 

'^>y^l■•■hrakL■  ityii'uU  '  ^   i'^'- '    C'rlf  tire 'ust-d '"t/.i'  sociirt'  'iht'  fMiwi'T. 
r-a;%  trirck   'iri<"jf«^-  own   lirakc   cyliinKf.   foundation  brake   liear 


10^.   J!.'14 


Ktitrta'ml    'R;iflrn:ni    Cluli.    l"tlirn:ir\ 


a'1'1  il  iml  liralsc  ri.yi^in.n  c>Mniiili.  ;ni(l  ei>iirely  independent  "I 
ihe  other  triuk  "v.xccpt  llial  li..  ii  iylind'.i>  are  >npii]iid  wiili  air 
fr«'in   the   oiic  control   valve 

Ihe    pt;r]ioSe   ol    lhc.,tc.»t    vM-^    to    iKicrniine    the    rilaiivie    re-,. 
tardatiuiv    eliiciouc3-y>'t'>sinijihj  brakes    and    of    clasp    brakes    for 
liiilh   speed  ■sci"vic«'.'-It'>VasVftund    iliat    ali..iu    \i<  jier   cent     was 
lijtined  in  time  "f  "stoj>,  ;unl  al' I'.U   the  >atne  in  distatice.  by  the 


^ls.e  of.  cla-sji  brakes  tn..stoad  of 
abMihttely  tdeiriical  as  far  a 
the  oid\  '"han.ve  made  was.  tha 
ivvir  jilivHS  iKM"  whcel  and  ill  tl 
>-hoe  jier  wheel.  The  total  -lii'i 
in  lioih  cases. 

The  :  Cttrs  'ar<>^  .hU  equippv^l  u 


n]iU  brakes.  The  two  tests  were 
u    lirake   riv.!.;int;    was  ci«ncer>ie<i ; 

in';.the  cla<p  bralxc  u-t>  ue  used 
•  SMnjile  iirake  tests   wi'   ii^ed  one 

preHsiirv  Perwlu-el  wa?».  the  same 

til   l\\<«  brake  cvlin<lers   ami   with 


I  lie  Cttrs  ar<k'  .-iU  eqnippvMl  u  t!i  i\\<«  brake  cylin<lers  ami  with 
imlepentient  hrake  TiiiKini;.  f<7r  |;ich  trnik.  in  order  to  leavt'^lu' 
i>i>ter  of  the  car  beiweeii  the  muckv   fne   for  the  .itiphcaiioil nf 


lU' 'ine  poyvir  control  apparatn 


the  brake  rijijiinsj;  w.'ts  ;to  fiive'  a    "fcirter  iaotor  of  .snfely  foF  .<inKle 


("if  iJ^i.eratit -n.  I f Otlie  I'raKe  r 
'■ar.  t herf  st  ill  Tenia i its  jialf  %\u 
•.aj'  I 'n  » he  < ;t hi r  truck;  • '  1 

'Ttie  Vi;ni4icit \   ■  -f  ilw.';  Hand  l» 
r'-ufed  b,  -ihe  fatt '  tftai  4S  }<er 


\n<'ther  reas«in.  for  .se|iaraiiu^ 


!.;.iiijiv:  .yajtsi  r;)n,  imo  end  of  vlliie 
fiTifking  -iiow^-)-  <»f  <lic  coriiijletV 


ake  rijjjfink  <>n  this  ear  is  iRus- 
tnT^.:' <-»f : st-irA it-e  l>ral>e  l»oy\iT  p<r 


niick'  .cavi  W<.!tJ.iitud    by    tile   ;  |i]il}cati"n    of    1(J0  lb.    pnll  t»IV  tho 
Iraild  .l.irakl '.hUlidle,  ^  •'i"|u>   inaU;4a  yiMitl  -.ervue  >top.  '       ... 

.\na1vi^;s  .•>1  .(ht!  wevyht^   ■  i    irrck   nieinUTs   as' inlhienced  hy 
ih<-   <lesTj:n    >vHl    di.M'lo.se   nii'iiv-l  i"r    niarkid    ridiictii>n    in    I  ruck 


•.\«iiiiu  while  tn  niV,  ivay  rednci 
-irjictul-A. .  Tile  tvsii'tisive  ""-e  of 
wer  b:irs  on  a  lari*e  .yivain  rai 
oj:4deratji fhrif. tins  tyjve  -f  mi 
uiarkul  ri«lnct-.Kn  fit  weJiilu  \i> 

In  ni.\,  e.-.liruatn»n.  Unck.-^  doi.t; 
vvitli  clasp  \br:Vk.("s  ot  be  <Ie-^ijini 
uih'te-  a|»i'IicatKttf...  Ii   i«  ^i  Id  .in 


the'.stren.titli   <'i   the   conipht. 
.^lassens^er  tnick>  with<>in  e<ptal 
roa<l    system     w.irrains    the    fuH 
ik,  w itli  a  viv\v  tti^st'cnri'm  tJtg. 

ide   witli  tbis  coii>trneti<yt- . 
)ed  today  ^honld  either  I»e  tilted 
«1   with   i>ro\ision    fur  their   nlti 
hli.l..  il  (ii'l\    cllicienl   cl:i>p  braki 


■  /       ;■   .  ■.       .  ■'--.■ 

iiu:^in.i:  cin  be  applied   to  a  in  i k   fksi.nned   f"r  >iniple   brake 

I  Ik    bfs^  brakinii  Ve-ult^   wiU  tl 

tile  truck  specially  for  clasp  bra   _  .  ..       _    ..       . 

many  feainri  >  :idy;iiiiai;euiwi'»    h«?.  cbs)^  '^'''t'*^"- ^v,>iti m  will  lia\c 


lo    \tK-    nirule.  Idtep,   !^V  ,aV*^">"" 
liniitiitious. 

\>fde    rrotn    the    imi.tr'ivcd    ^ 
■  lasp- hrakiCS.  thire   i.s   ;; 
si).  It    reidi^vd    ori'.  acconut    i if    1 1 
p'  ratine-  of  the  ela"->p  .shoe  s\  >ti 
.s»(uarc  inch  lyf  working  ..surface 
^'ir  scrvicv  :>i:«K'i'at)ji!fe;-  abo\ii  iv 
iiil'.ro,Ninv;it<ly  IH  i)er  <tiii. 
..\n   lift i»K  mid   and   very    iinpi 
Iir.ikes  -i.s   the  iHiniini/ini.;   "f  li. 


f    ihnk    frame    inierferencci^.' .v*r  . 

Pjiiny   cajtacity    secured   by,- tl.v   ' 
notable  iitcfease-  iiV:  tnUv«tUV' 1«''' 

m^re    etVicuiit    \VorkJnii    tem- 
m.   with   its   lower   pressure   per, 

his  saving  ai>pear-.   in   reiiu 
<>  nlillittn  c.ir  mile-,  to  ai'noum 


lant    result    >l    the   use   ol    cl  i>i) 
j.'Urn.d    troubles    by    their.  u.nC. 


iiivtTh    -.1.1    iin"    iTiiimm/iiii;    ''I     no       M'liiii.ii     u'iui'ie>     n\     iiitn.   u.se. 

hisis  ■.ol,vi'<n'sTv   <lne   t'l   the    lalt    that  dnriiit;   brakin;^   thetw'o 
iocs  prie^s.  witft  e^Viial  fWrce  t^oi  il'iifsito  sitles  of  the  same  wh«ei. 


Thm    is,   therefore,    iiraciicdlv 
lirass.  which  V.tn>»*«jnt'ntly  retains 
the   iournal.         .  -.     ' 

Ibis  s;inie  claspin'-;  acli^ri  ff  tb 
lid  boxes  and  petteslal  j^nides  ,,\ 
uear  nicilent  lo  llse  siiujih  br.ikv 
llie  ii'Um.d  I'o.ves  in  tiie  .guides  \ 
nnaiMv  <<t  tUe  irnck  i>  not  nMecte 


"    disturbance   >i   the    lottnial 
ils   ;iir'istojue4:;iVV'U:'^i**-'  '•■*  ^''^ 


•  inality  i>i  the  Iriick  i>  not  aAVct 
StrcMses  •nrjournals  will  in  lik 
iiy  llu    tise  .f  clasp  lyrakcs. 


rake  iUlioe,s:feJiie^-cs  the  i>iin- 

cousi(U  rabK'' irf  the  str.ain   .ami 

;ui<l  as  there  is  iio  binding:  "f 

lui)  l>rakinii  occurs,  liu'  ridin.^; 

at  sUefr'  tiujes.  • ".  '   " 

manner  be  materially    reduced 


l.(i(  oMotivt^:  ItJMM  k  1  )i>u;x.-^Tl|  r  .i^i-al  of  LioiUr  desi.yners  is  t<> 


'ibtain  the  l.aruest  n>nnln  r  ni"  p"U 
mi  tal  in  the  boder.  Tin-  variou 
clearly  indicated  the  a<lvanta!.ie  o 
between  the   fuel  bed  and  the  em 


' 


!'is  «yf  stfam  to  each  iMiuml  <>i 
>tudie-<  and  e.xperinients  have    -.;; 
the  Use  of  a  loniier  flameway 

of  the  tubes,  liivini^  an  ojjpur- 


ttmity   for   completing    the    i;us    n  acticni    before    the    products  O^f. 
comlnistion  enter  the  flues. — Railp  it y  Age  Gace(h\: 


Northern  Pacific  Stock  Car 

Strong  End  (Construction  and  Combined  Steel  and 
Wood    I  nderframe    Which    Hniploys    Truss    Rods    ,      U 


1  iieNofthcrn   Pacific  liVs  rocomly  plnceVl  in   service  25U  stock 

iV'  that  have  tnaiiy  imorcstiiiij  tcaturcs.    The  cars  were  dcsiyncd 

tTie  raihvay  c'liil'any  and  include  .staMdafds  that  qre  corain6n 

ill  the  box  t^afs  iiailt  for  tills  road.    Wliile  the  cgilrs  were  btijlt 


Interior   of   the    Northern    Pacific    Stock    Car 

rih  i'T  st<:'ck  service  thcy  were  tiia'de  oi  sullicient  ^trcui^th 
rry  oUier  c-'niin'^diiie.s  .tiiat  coiiM  he  convenierilly  carried  in 
a.  cajr.    They.  jiro'Vmilt  with  a  Crtnihtnati<)n  steel  and  wmmmKij- 


to  the  framing.  All  sharp  o-riicrs  are.:r<)un<Jv<l  an.i  ij»e  lari^e 
buUs'  are  ctnnjtersHnk  for  the  same  rea^-oi Ml  hniili.r  i:^,-d 
throu^huiit  the  c<tiist ruction  is  Oreijun .fir. 

The   uTulet-fraine  jsvibt:  jspecrai  interi'Sli.  the  <ie>'igiv;H 
Xorihern  i'acilic   staniJanl    lor   all   woiSdeiV  freiyhi  cat-..  ;  It   is 
made  up  of  a  jlsh-helly  t'ird(;f  ti«r  a  cciifer  sill  and  litiiU-u|>  *(iJcl 
holsters  and  end  si]lsrW^oodens»ielSn<lintiruKtliato  silK,  a-.n^den 
needle  ht-anis  4  ft.Tj  in;  cjujlVside  <>i  ^lH^-cenfer  i>t  l'  iiul  iavo 

truss  rods,  one  under  each  side  sill.  The  center  >ill  i.-«  iie>is«cd  tii 
take  care  of  in >tlv  the  thiliinii  strains  and  the  I'eiidiuj?  ^trains  dive 
to  the  luad.  It  extends  the  iitU  lenmh  of  tlic  Car  iiJ><l  is  of  the 
double  \\ eh  typi^.  Tw<>  12  ifi.,  20.S  Ib^GlvatwJels  extend  the  full 
length  of  the.  car  aiid  fonn  ;lie  nppi  r  clKird.  of  the  sir«ler.;  tlie<e 
chiinnvls  take  care  of  tliehullitiirJinil  draft- drains/     l'^^^^^^  of 

the  siinler  at  tile  center;  of  the  car  is  iV.'-i  "JTii.  which  jj;i\*s  a 
st-c|i<;>U  niorftjlns  <if.  230  at<i\ni<I  tl>^  lt<>nzontaJ-iHMVir;d  axis  t?iken 
at  that  jioiirtv  The  wel)  iilalcs  ari*  VaiiiV  thick  arid  afivHvetCitV 
t'.ie  uelts  of  lhe  chaiiiiels.  The\-  extenul  Ivetw'een  points  Iji^^i  in. 
'iut>ide  <,if.  llie  Centef  line  of  the  iHilstejfs.  'rhv  dejitli  of  these 
plate^-lot- 2_ft^  65-^;Jiii  :t)ii  e"a<rti'end  is  ilVsHn;..  .Tlujy; t^ 
tc»; thc^ina^itnum  d^ptli  oi  3?'  v:iii.,  uhis*!^^^^^^^^  .4  ft. 

''in.  each  side  of  the  ceiiter  of  the  car:  .V  .?  in.  l»y..J  in.  hy  |<<  in. 
angle  i:*  iJseJ  at  the  liottom  +)f  the  jikite  for  the  .o»nnection  to  the 
hotlom  cover  .plate  wHich  is  I W  j  in;  wide  aii«l- f  4  ;-in.  thick;  'TSiese 
plates  and  angles  arj^  .$  in.' islVortv-r  ihaiV.l1f<''>j;el»  i>la4'i«s.  The 
wt'h  i>lale:s  are  ftjrtlier'stitTrtie<l  at  tin'  liinit  *'f  ihe  tnaxijnnm 
depth  hy  5.iii.  Jjy  3  in.  by  V^  in.  angles'.  J  ft.,  •>-;.<  in.  long.  i)}aced 
verticaHy  ( luiho  iirsidc  of  the' w eli  plates.     TUi*  .t)/i>  i'l 'Vi'r  filatx' 


Stock   Car  of  80.000   lb.   Capacity   for  the    Northern   Pacific  .. 


der frame.  Steel; lk-itigit>ci|  for  the  center  sill,  wliich  rsa  fisli4 
11}  liirder.the  i.»il.sters  an«l  the  end  sills.  Xo  nails  arc  used  in 
'■  '.'"dy  oi  ihe  car  up  to  a  height  that  would  cme  in  contact 
•ni  tht'v^v^ujj,.^  ^-.-irringe  bolts  Iieing  u.s'd  to.f.isten  the  sluatliing 


for  the  center  sill  wnsistW  of  tM<:^  plates^  IViik  in.  and  H  fi- 

ll y  in.  long,  -anti  three  lie  platvf> ;i?>  in.  by-'.^  jH.  an«l  12  in.  long 
One  of  the  large  plates  is  riveted  to  thv  cliatniels  ;tt  each  end  of 
the  cetiter  sill,  iiist  inside  of  the  end  >i)l.    (  Mu-  ,,\  tin   ti.    ii1.-it,v  is 
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RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


1S3 


■catcd  at  the  center  of  the, car,  and  the  uther  two  j«st  over" the 
i-nical  anii;!e  iron  weh  stiffeners.  The  needle  heams  are  located 
;  ft.  1  in.  each  side  of  the  center  of  the  car.  being  supported  at 
ilie  center  sill  in  pressed  steel  pockets  and  at  the  side  sills  by  the 
iruss  rods.  These  truss  rods  extend  the  full  length  of  the  car, 
passing  up  over  chairs  located  on  top  of  the  Imlsters  and  extend- 
ing through  the  end  sills,  where  they  are  bolted  to  the  steel  end 


frames  are  well  ])roportioned.  The  corner  posts  are  6,',.<  in.  wide 
I)y  534  in.  deep  and  are  cut  away  in  one  corner,  as  shown,  for  tlic 
sheathing  which  is  bolted  to  them.  They  are  provided  with  a 
cap  and  shoe  of  malleable  iron  and  are  reinforced  by  4  in.,  8.2  lb. 
Z-ljars  which  are  set  into  the  corner  posts  as  shown,  flush  with 
the  outside  end  face  of  the  corner  posts.  These  Z-bars  are 
attached  to  the  corner  posts  by  J^  in.  bolts,  extending  through 


^IZ'xli'fiS'Phfe 


Steel   Undeiframe  for  the  Northern  Pacific  Stock  Car     •;■;.'•'. 

sill  cun-struction.    The  salient  feature  of  this  undtrframe  is  ample  tlie  outer  flange  and  through  the  web.     The  intermediate  end 

strength  aiul  the  ease  with  which  it  may  be  repaired.    P.eing  made  posts  are  4  in.,  7.5  lb.  I-bcams  with  2^  in.  by  4  in.  wooden  hlUrs 

up  i>f  standard  structural  shapes  it  may  be  easily  repaired  at  any  placed  each  side  of  the  wcl).     The  outside  faces  of  the  I-beams 

shop  along  the  line.  are  set  on  a  line  with  the  face  of  the  corner  posts,  and  are  fast- 

The   side   sills   are  5   in.   wide  l)y  9   in.   deep  and   extend   the  ened  to  the  s*:eel  end  sills  by  angles  in  the  same  manner  as  are 


End    Elevation   and    Cross   Sections 


'nil  kngtli  of  tlie  car,  resting  on  shoulders  made  in  the  bolster,  as 
slmwn  in  the  dni wings,  and  supported  in  jjressed  steel  pockets 
securely  riveted  to  the  end  sills.  There  are  four  intermediate 
longitudinal  sills.  Those  nearest  the  center  sills  are  5  in.  by  8  in. 
and  the  other  two  3  in.  by  8  in.  These  sills  extend  the  full  length 
cf  the  car. 
The  superstructure  has  a  heavv  end  construction  and  the  side 


the  steel  Z-bars  of  the  corner  posts.     The  end  framing  is  further 
reinforced  by  two  4  in.  by  5^  in.  diagonal  braces. 

The  end  belt  rail  is  a  4  in..  5.25  lb.  channel,  which  extends 
between  the  corner  posts  with  its  web  flush  with  the  outside  of 
the  end  sheathing.  As  shown  in  Section  A'A',  the  flanges  at  each 
end  of  the  channel  are  cut  away  and  the  web  bent  at  an  angle  of 
90  deg.  for  about  7  in.,  extending  along  the  side  belt  rail  and 
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bolted  to  it.  In  addition  to  tliis  there  is  a  reinforcing  plate  4  in. 
wide  by  J4  i'l-  thick  and  7  ft.  1  in.  long  which  extends  along  the 
side  belt  rail  and  is  bolted  to  the  overlapping  portion  of  the  end 
belt  rail.  The  end  plate  is  4  in.  thick  and  12  in.  high  at  the 
center.  It  is  reinforced  by  a  4  in.,  12.4  lb.  Z-bar  which  extends 
from  corner  post  to  corner  post.  It  is  further  reinforced  by  a 
^  in.  tie  rod  extending  from  side  plate  to  side  plate.  The  end 
door  shown  is  to  be  used  when  the  cars  are  used  for  hauling 
lumber. 

Tlie  side  of  the  car  is  built  up  of  12  vertical  posts  and  16  diag- 


^<\j 


End    Door   Arrangement 


onal  posts,  with  the  four  door  posts  for  the  middle  doors.  Each 
of  the  vertical  posts  and  the  door  posts  are  held  to  the  side  plate 
and  side  sill  by  ^4  in.  tie  rods.  The  side  posts  and  diagonal  braces 
are  set  in  malleable  iron  pockets  and  caps  in  both  the  side  sill  and 
the  side  plates.  Sheathing  13/16  in.  thick  is  used  for  the  lining 
at  the  ends  of  the  car  as  well  as  for  the  slats.  The  upper  sheath- 
ing on  the  side  of  the  car  is  13/16  in.  thick,  and  5^^  in.  wide.  The 
side  belt  rails  are  5  in.  by  1J4  >"•  The  roof  is  provided  with  13 
carlines  1^  in.  thick,  which  are  held  to  the  side  plate  by  1/2  in. 


Secfion  X-X.  «.  ^p  * 

ApplicaHon  ofBelf  Rail  Reinforcing  PfaM  ^L.i.i^i- 

y, ^S _>!< 7/ *J 


SecHon  K-K 
Applicafion  of  Comer  /bsf  Cap. 


^ — ^ 

Section  W-W. 
Corner  fhsf. 


Sec f ion  Y-r. 
End  Be/f  Rail. 


Northern  Pacific  Stock  Car  Framing  Details 

strap  bolts.    The  purlins  are  If:;  »"■  l>y  -V-\  '"•  and  the  ridge  pole 
lYz  in.  by  4  in. 

The  cars  are  provided  with  both  water  troughs  and  hay  racks, 
the  hay  racks  being  loaded  from  six  hatches  in  the  roof  on  each 
side  of  the  car.  In  applying  these  devices  every  means  was 
taken  to  cover  all  the  corners  and  sharp  projections  so  that  no 
injury  could  be  done  to  stock.  A  hole  is  provided  in  the  parti- 
tions between  the  sections  of  the  water  trough  aliout  an  inch 
above  the  bottom  of  the  trough,  so  that  the  amount  of  water  in 
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the  various  compartments  vm  y  be  equalized  when  the  car  stands 
on  track  that  is  not  on  a  level. 

The  special  appliances  emp  oyed  are  as  follows :  Camel  Com- 
pany doors,  McCord  journa  boxes,  Westinghouse  air  brakes, 
675  lb.  Griffin  chilled  iron  wrieels,   Barber  rolling  truck  device. 


H.    W.    Johns-Manville     sill 


covering,     Camel     Company    door 


fixtures.   Miner   draft   gear,   5  haron  couplers  and   National   end 

door  locks.     The  side  frames  and  truck  bolsters  are  the  design 

of  the  Northern  Pacific  Company  and  are  bought  as  steel  castings. 

The  cars  were  built  by  the  \  Hiipple  Car  Company,  Chicago. 

The  following  are  the  gene  ral  data : 

Capacity     ../..V 80,000  Ih. 

Light   weight    \,  .  '^ 39.500  lb. 

Length,  back  to  back  of  end  sill  channels.  .  .  .  4 41   ft.  4  in. 

Height  of  eaves  from  top  of  rail..! 11   ft.  9}4   '"• 

Width  over  side  sills I 9  ft.  4  in. 


HFATER  GARS 


While  the  demand  for  heater  cars  is  not  nearly  as  great  as 
for  cars  under  ice,  it  is  often!  necessary  to  provide  some  means 
of  protecting  perishable  freifht  from  the  cold.  Some  roads 
luat  the  cars  at  the  loading  doints,  relying  on  the  insulation  to 
hold  the  heat  until  the  car  reiches  its  destination.  This  system 
i«  quite  satisfactory  in  moderite  temperatures,  but  under  more 
severe  conditions  it  is  necessary  to  place  some  portable  heater 
in  the  car  and  carry  it  to  the  lestination.  At  a  slight  additional 
expense  it  would  be  possible  ta  construct  refrigerator  cars  with 

and  as  this  class  of  traffic  grows 
je  more  common.  Refrigerator 
system  are  also  provided  with  a 
leathing  of  this  design  of  car  is 
space  through  which  the  cold  air 
[hen  the  heater  is  used,  circulate, 
for  direct  circulation  in  the  inside 


a  scientffic  system  of  heating, 
such    .systems    probably    will 
cars  having  the  overhead  icin 
heater   system.     The  inside   s 
wholly  surrounded  by  an  air 
in  summer,  and  the  hot  air, 
In  addition,  provision  is  made 
of  the  car. 
Other  designs  are  also  used 


heater  cars.     This  is  a  systeri  that  may  be  readily  applied  to 


any  existmg  refrigerator  cars 


middle  of  the  car  to  the  end  b 
tlie  heated  air  to  the  bunkers 


for  combination  refrigerator  and 


)y  the  simple  addition  of  a  series 


of  four  ducts  in  the  floor,  extending  from  the  heater  units  in  the 


inkers.  Two  of  the  ducts  deliver 
ibout  half  way  up  the  end  of  the 
car ;  the  other  two  are  the  return  ducts,  and  extend  but  a  short 
distance  up  from  the  floor  on  trie  end  walls.  The  heat  from  the 
delivering  ducts  will  rise  to  th(  top  of  the  bunker  and  pass  over 
the  top  of  the  bulkhead,  and  a<  it  becomes  cooled,  it  will  return 
through  the  bottom  of  the  bi  Ikhead,  returning  to  the  heater 
through  the  return  ducts. — Raih  'jay  Age  Gazette. 


CAR    LIGHTING 


The  illumination  of  passenger  cars  can  be  greatly  assisted  by 
suitably  curving  the  headlining,  finishing  it  in  white  or  other 
good  reflecting  color,  and  appropriately  locating  the  source  of 
light.  Many  forms  of  globes,  |hadcs  and  reflectors  have  been 
developed  for  car  lighting,  and  the  end  is  not  yet  in  sight.  On 
roads  where  electricity  is  the  rtotive  power,  it  is,  of  course,  a 
simple  matter  to  provide  ample  light,  but  where  cars  must  be 
illuminated  by  a  supply  of  gas  )r  electric  power  carried  on  the 
car,  the  question  of  its  economic:  il  use  must  be  considered.  Aside 
from  the  cost  of  fixtures,  the  itiost  pleasing  illumination  is  se- 
cured by  the  use  of  comparatiyely  small  units  of  light,  evenly 
spaced  along  the  center  of  a  crtling  having  an  outline  specially 
formed  and  colored  to  reflect  and  diffuse  the  light.  Indirect 
lighting  systems  have  been  triep  for  car  illumination,  but  are 
essentially  uneconomical.  Semi»-indirect  lighting  systems  give 
good  results,  however,  and,  when  combined  with  a  suitable  out- 
line and  color  of  ceiling,  are  ejffective,  extremely  agreeable  to 
the  eye,  and  give  absolutely  shadowless  illumination.  Fixtures 
of  this  type  are  suitable  for  use  tither  with  gas  or  electric  light. 
— F.  M.  Brinckerhoff  before  the  New  England  Railroad  Club. 
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NEW  HAVEN  STEEL  COACH 


consist  of  pressed  channel  sections  of  5/16  in.  plate  with  a  3  in. 

flange  and  .are  reinforced  by  6  in.  by  }i  in.  top  and  bottom  cover 

.-\nnouncetnent  was  made  by  the  New  York,  New  Haven  &  plates  extending  the  full  width  of  the  car.  The  truck  centers 
Hartford  during  the  fall  of  1913  that  an  order  had  been  placed  are  placed  54  ft.  SVz  in.  apart  and  the  body  bolsters  are  built 
for    150    all-steel    day    coaches.      The    Xcw    Haven    now    has    at.    up  of  5/16  in.  channels  with  a  top  cover  plate  48  in.  by  J4  »"•» 


->\!7l"\^z'ii'ki4^- 


^-S'lV-M, 


\\^-s'/r->i 


70S£  0)v.r Body  Corner  fhsf  Coders -—: :— -: -H 

Floor  Plan  of  70  Ft.  Steel  Coach  on  the  New  Haven        /;-:...': 

large  number  of  these  cars  in  regular  service,  the  first  having  and  two  bottom  cover  plates  7  in.  by  Y^  in.,  all  three  extending 
been  placed  on  the  road  early  in  November  last.  the  full  width  of  the  car.  There  are  18  cross  ties  extending 
These  cars  are  70  ft.  3>^  in.  long  over  the  end  sills,  have  a  between  the  center  sill  and  the  side  sill  and  supporting  an  inter- 
seating  capacity  for  88  passengers  and  weigh  131,000  lb.  The  mediate  floor  stringer  on  either  side  of  the  car.  These  cross 
weight  of  the  car  body  is  89,000  lb.,  and  that  of  the  two  trucks  ties  are  of  channel  section  pressed  from  J4  in.  plate  and  are  5  in. 


Arrangement  of  the  Underframe  of  the  New  Haven  Steel  Car 

42.000  lb.     The  center  sills  extend  throughout  the  length  of  the  deep  with  a  3  in.  flange.    The  side  sills  are  V/2  in.  by  3  in.  by  54 

car  and  consist  of  12  in.,  40  lb.  channels  with  top  and  bottom  in.  angles  and  extend  the  length  of  the  car.     The  end  sill  is  a 

cover  plates  24  in.  by  y%  in.    There  are  two  cross  bearers  placed  5/16  in.  pressed  channel  with  a  7  in.  by  5<S  in.  bottom  cover  jilate 

12  ft.  9  in.  on  either  side  of  the  center  line  of  the  car.     These  extending  across  the  car.    A  9  io^  13.25  lb.  channel.  2  ft.  2>4  in. 
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bi'Iliij  lu  iu  In  additii'U  1"'  rni>  tiuic  i^  ci  riintntxii)!;  plati-  4  in. 
\vi<K-  by  Jj-iu.  ihicH  and  7  It.  1  in,  luiig  uliicli  cMcikIs  aluny  ilic 
Mile,  heir  FaiHaJid' is  .bf>^^^  to  the  ovcrlappinj.?  portion  of  the  end 
i>dt  raiili  The  end  ;.pkite  IS.  4  .hi.  thick  an<l  12  in.  hii;h  at  the 
cc-nUr.  It  i.s  Tt'firtnrcod  f)y  a  4  in.,  12.4  Ih.  Z-har  which  extends 
(um  ec'trici;.  post  to  comer  pyst.  Jt  is  further  reinturceil  by  a 
V  inv  tW  tod  ext'cmhng- friJin  ^s^  phite  to  side  plate.  The  end 
■  '     ■I    !-Iiin\n   isi  t<>.  be  u.scd  'wli^tT  the  cafs  .ore  «set!;'f<rf:hanling 

h;iiiber.:    ...  \-^..  .■'  ^^'■^'  ■:.■■''  '.'■■''  ■^-:-'--      '"  '    '  ''\  i-'  '  •'^::.  '■ 

TIjc  -i.tc   .if  tilt'  r-rir  Is  hin'lt  Ufi  .if  12  vertical  p'^'^t*  an<l  16  di.cj- 


E.nd  .Poor   j^rrangeifient 


■  nal  •jios'l.s..  \v.itl|  t]ie  .'fuiiir  «lonr  :i)pitl-"^^^^    the  middle  doors.     Each 
t  the  vert icni.ptTsts  and -the  door  posts' ar^^^  to  the  side  plate, 

and^side  siU  hy  >4  in.  tie  rods.  The  side  i)<ists  an<l  diagonal  l)raceS 
are  set  innuiUealile  iron  pockets  and  caps  in  both  ibe  side  sill  and 
.•t^Kje- sicte  plaieS.  Sheathing  13/16  in.  thick  is  used  for  the  lining 
at  tile  ciids  of  the  car  a%TiV'€ll  as  for  the  slats.  The  tipper  sheatli- 
iht:  til  the  side  of  the  car  is  13.''16  in.  thick.  an<l  5'.s  in.  wiile.  The 
sidf  bit'lt  .rail^  are  5  in.  by  IJ4  in.  The  ro!>f  is  provi«led  with  13 
carlines"  r^r,  in.  .thict.  wliich  rvre  heM  to  the  side  plat€  by  .'j  i«. 


•  y.  ^.^'/M 


.i;^ 


Sechon  ^-X.  . 
■^Pfilicafton  afBelffitiH  Rfinforang/  flfa^.  * 


Section  I/-V. 
.4pplic<ifwn  of  Cor/mr  fhif  Cap. 


S^cfion  W-IM. 
Corner  Post. 


5ecf'on  Y-r. 

End  3€'*  '^-7'V 


Northern  Pacific  Stock   Car   Framing   Details 

>irai»  li<jhs.  •  The  p«r!inii'are"1?4  in.  1>y  2'i  in.  atnl  the  ridye  pole 
•2l4  tn.:b>  4  ;n. 

The  cars  are  n^'^y'ili'd  with  both  water  tront-bs  an<l  hay  racks, 
the  hay  fa4.ks  being  loaded  froni  six  hatclies  in  tlie  roof  on  each 
side  of  the  car.  in  ajiplyiiLg  ihe>e  <K'\ices  every  means  was 
taken  to  cover  aH  the  comers  and  >hari)  jtrojcctions  so  that  no 
in.iiiry  could  bedone  to- stock.  .\  b.:K>  i-  )ir.  .vided  in  the  parti- 
tipHS  between  the  sections  of  the  water  troniib  about  an  inch 
a'w>v«-  ?bf  '..  .ttoni  of  tin-  tr<>nt:Ii.  *;"  that  the  auKunU  i>f  water  in 


\"(»r..  88.  \o.  4 


ilic-  \arii>u>  cuinpartiniiiis  nia,    lie  eqiiali/.ed  when  the  caf  Stands 
oil  track  that  i^  not  on  a  lev 

The  special  appliances  eniployed  arc  as  fi»Uows :  Camel  Com- 
pany doors,  McCord  journal  bo ,\es,  Westin^bouse  air  brakes. 
675  II>.  Grinin  cln'IIcd  iron  w  leels.  Barber  rolling  tr\ick  device. 
II.  W.  Johns-Man\  ille  sill  covering.  Camel  Company  door 
fixtures,  Miner  draft  gear,  h  haron  couplers  and  National  end 
door  locks.  The  side  frames  and  truck  bolsters  arc  the  design 
f)f  the  Northern  Pacific  Coni]>;  n_\  and  ari-  boiii:lii  as  steel  casting-. 
The  cars  were  built  by  the  \^  hippie  Car.  Conii>aiiy,  Cliicago. 
Ibe  following  are  the  gene^rd  data;' 


Cip.ncity  —  .. » 

I.IkIu  weiglit 

l.tiiRtli,  liack  to  Kick  nf  ciul  sil!  cli;i 
lliivht  of  caves,  fioiij  top  .if  r.ii" 
AViutb  ever  side  sills.. 


Il't-.ls 


;<«<,■  «:.so.oo.o  Ml. 
:■■.■■... ■...VJ.500  lb. 

1. ...  .41   ft.  4  in. 

.  ._  .    ...'.11  fli  OJi  in. 

,  ..}4.yf...f'\.\it .. .^9  ..ft.  4  in. 


heatilR  cars 

While  the  demand  for  heater  cars  is  not  nearly  as  great 'as 
for  cars  under  ice.  it  is  often  necessar}  to  provide  some  nteans 
of  protecting  perishable  frcis:  lit  from  the  cold.  Some  toads 
iuai  ilie  cars  at  llie  loading  i:  aints,  rel\ing  on  the  insulation  to 
hoW  the  heat  until  the  car  re:  ches  its  destination.  This  system 
is  quite  satisfact«)r\'  in  nioder  te  temperatures,  hut  -undef  nior< 

ry  to  place  sotne  portable  hi  ater 
lestination.     At  a  slight  addili<.>nal 


severe  conditions  it  is  nccess; 
in  the  car  and. carry  it  to  the 


-a  scientitic  system  ot  heating, 
sXich    systems    probably    will 
cars  having  the  overhead  icinj 
heater  :sy>iem.     The   insi<le  s 
wholly  s^nrroundcd  by  an  air 
in  sHimmer,  and  the  hht  air.  \ 


e;jipen§e  it  WQtiltl;  he  possible  15  construct  refrigerator  cars  witlr 


and  as  tiiis  class  of  traffic  gfow> 
)c  more  common.  l\efrigerat<)r 
system  are  also  provided  with  -i 
eathin.g  of  this  design  of  caf  ,i^ 
>P9ee  through  which  the  cold -air:.;. 


hcn  the  heater  is  used,  circulate. 
In  adchti-^tn.  prri\i>io!i  is  made  for  direct  circulation  |i»  tlie  iusii|e 
6t^' theMrar..-  \  V;/-'l '":' .'':-"'-'■  •.-'■"■  •''' 

for  'cdnihination  refrigerate >r  and 
that  may  be  readily  applied  !•■ 
y  tlie  simple  addition  of  a  series 
ding  from  the  heater  units  in  tlie 
nkers.  Two  of  the  ducts  xleliver 
bout  half  way  up  the  end  •)<  the 


( )  t  he  r  u e  s ig  1  J.y.  a  re  .also  used 
heater  ci>rSu.  This  ■  is  a  systen 
any  existing  refriccr.itor  cars 
of  four  ducts  in  tlic  iloor,  extei 
nii<ldle  of  the  Car  tb  the  end  bi 
the  hcatetl  air  to  tlic  hunkers  r 
car ;  the  other  two  are  the  reti  rn  diict>.  .'uid  extend  but  a  sb.>rt 
distance  up  from  the  tloor  on  tie  end  walls.  The  heat  froin  tbc 
delivering  ducts  will  rise  to  tlu  top  of  the  hunker  and  pass  over 


th.c  top  ©f  the  buUvhead,  and  a 
through  tlie  I)ottom  of  the  b 
through  the  rcnirn.<hicts. — h'nil 

CAR    I. 


it  becomes  cooled,  it  will  return 
Ikhead,   returning  to   the   heater 


The  ilhiinination  <if  passen!i( 
>uita1)lv   curving  the   !ica<llinin; 


light.     Many  forma  of  globes, 
developed  for  car  lii^hting.  and 


cars  ran  be  greaily  a,ssisted  In 
finishing   it    in   white   or    otlar 


good   renectlng  col(»r,  and  a[»pi  opri.itely   locatitig  tin-   >ource  of 


roads  where  electricity  is  tlu-  t  lotivo  power,   it   is.  of  conrse.  a 


simple   matter   to   j)rovide   amph 
illuminated  liy  a  supply  of  gas 
c.ir.  the  question  of  ijs  economic 


light,  but  where  cars  nmst  be 
^T  eledrit-  iiouer  carried  on  the 
d  tise  nnist  be  con>i(bretl.    .\side 


from   the  Cost  of  fixtures,  the     iio>t   iilca>iiig   ilhiinination   is   se- 


cured  iiy   the  use   of  comparati 


elv   small   units   of   bght,   evenly 


line  and  color  of  ceiling,  are  ( 
the  eye,  and  give  absolutely  sb 
of  this  type  are  suitalde  for  use 


hades  and  redectors  have  iieeii 
llie  eiid  is  not  yet  in  .sight,     (ht 


spaced  along  the  center  of  a  ceiling  having  an  outline  specially 

forme<!    and   colored   to    reflect 

lighting   systems   have   been   trii 

essentially    uneconomical.      .Sein 

good  resr.hs.  however,  and,  win  n  combined  with  a  suitalde  QUt- 


ind  diffuse  the  light.  Indirect 
I  for  car  ilhiinination.  but  are 
-indirect    liyliting    >y>tems    .give 


ffective.   extremely   atirecable.-'tb:; 
idowle^ss   illumination.      I'ixture* 
either  with  gas  or  electric  light. 


tms  type  are  suiiaDie  lor  use  eioiei    wioi  i;,i>  01    i-il-i  o  i*.   n 
F.  M.  IhiitcLcrhotf  hrfnre  tlu-Vw-w  i.tvjaud  Railroad  Cluf' 


Ai'kii..   1<''14 
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NEW    HAVEN    STEEL    COACH  om?^<t^f  .pi^sctr  channi.i;smi(Wi:i.f  .57l(.  n»^  witii  a.3  in. 

—  -      -  llaiiyc  amrare  mnUira^l  hy  ()  in.  by  is  in.  t<ip 

\nn..iinccniertt  %as  m;»<lc  by  the  N\\v  \  ork^ : New  HaVen  .&  pjates  exlcnclin^  the  full  \\i(}ilj  of  tlM*^^^^^^^       1-hc  truck  centers 

ilarttord  (luring  the  fall  x>i  1913  that  an  f»r(k'r  had  been  placed  aft  placed  54  ffi  3^  iii.  aiiart  and  the  b^I^dy  lw»lsters 
|.  ,1     l.^t    all-stcfl  -d>ty'  coaches.-     Tht;   -Xcv  ..Hhvcb  .;B<?^^v  haf^^J.a^^^^^^  ti^jpt. cover , plate  -^^^^^        bv  %Tn., 


r:hJmr'\ 


.'    -,  ;  .     I 


•14- 


~ahen 


14^:. 


Srrihhbaansl  Cabinet 


Cooler 


!    '  Saloon 

Mr     i*      f^-r^ 


— -  f^ 


— -T— »—- <.W— ~i-^— — ,-»^-.— -;.r-— —  — — —  —  — — — — 70 So  Ofpr Bodif  Ccrrter  fiss'f'  Cofers — '—~— 

: '  ■■'  .■      ■'     •..-■'.'■■■'  :■■ 

'*    '      ■;/.^;.  .v.';,;    Floor  Plan  of  70  Ft.  5>teel,Qoach  on  tlie  rJew  >I«*M^-.  ^^     .'   'J^'; 

'n-t    miniliir  <.'{  tht&e  cars  in  reiinlar  service,  the  first  having     iind  :twp;-bottonr  cover  jilates  7  iii.  .l)j  three  extending 

let  II  ijjaccd  on  the  ruad  early  in  Xovemlx?r  last.  .  :   ..        the   full   width  of  the  car.     There  are-  18  cro>s   tit*  extending 

1  hi>e  cars  are  70  ft.  3j  _-  in.  long  over  the  end  sills,  ..have  a      between  the  center  sill  ami  the  side  sill  and  suirivirtiiii-  an  imer- 
^cating  capacity,  for  88  pa-ssehgers  and  weigh   131,000  lb.     The  .'jnediate  floor  stringer  on  either  sW^  These  CRJss 

weight  of  the  car  body  is  89,000  li).,  and  that  of  the  two  trucks  ;   ties  atre  of  channel  section  pressed.  Iroin'J^'m-plste  and  ar©  5  in. 


. .X-- 


Oi*r  ErtdSlffs  -  ^.  -  —  - 


.'.":  Arrangement  of  the  Underframe  of  the  New  Haven  JSteet  Car 


42.(K)t)  11).     The  tetrtei*  sills  extendvtbrdttghour  the  deep  with  a  3  m^^^^  side  sills  are  3J^  in.  U  o  m    l>      . 

car  and  consist  of  12  in.,  40  lb.  channels  with  top  and  bottotn  inl  angles  and  extend  the  length  of  ihe  Car.  The  end  sill  i>  a 
coyer  platei;  J4  in.  by  -^s  iti.^  Inhere  are  tw'Otross  bearers  place<l_:V.f5/J^iny  pressed  .ehannel,  with  a  7  in.-'hyvl^  in,  bottoni  cover  j»laie 
12  ft.  y  lit.  ^311  either  side  of  the  center  line  of  the  car.    These     Vk^teikhngacrp^^  <rhannel,  2  /t- 2f^  ..in. 


/.   -      New  York,  New  Haven  and  Hartford  Steel  Day  Coach 


1 


186 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITIOt 


Vol.  88,  Xo.  4 


on  eitluT  side  of  the  longitudinal  center  line  of  the  car  extends 
from  the  ijlattorni  end  sill  to  the  body  bolster. 

Kej'Stone  flooring  is  used  with  a  floor  composition  above  and 
a  layer  of  ^4  in.  hair  felt  below.  The  inside  finish  consists  of 
*4  in.  Agasote  below  the  windows  and  3/16  in.  .\gasote  above. 
The  3/16  in.  Aga.sote  is  also  used  in  both  the  upper  and  lower 
«lecks.  The  interior  of  the  car  is  finished  in  grained  mahogany 
with    the    ceiling   or     deck    in    green     with    gold    ornamentation. 


Sections  Through   the   New    Haven   Coach 

Mahogany  is  employed  for  the  window  sash.     The  interior  hard- 
ware is  finished  in  statuary  bronze. 

.\mong  the  specialties  used  in  the  car  are  the  Miner  buffing 
device  and  draft  gear,  Edwards  trap  doors,  Ajax  diaphragms 
and  curtains.  Buhoup  three-stem  couplers,  Westinghouse  sched- 
ule Y\'  brakes,  National  sash  locks,  Automatic  ventilators. 
Standard    Heat  &   Ventilation   Company's   Ideal   heating  system. 


Hale  6v:  Kilburn  doors,  llev\4ood  Brothers  &  W'akelield  scats 
and  McCarthy  continuous  bpsket  racks.  The  insulati<jn  is 
three-ply  Salamander. 

The   cars   are   electrically   likhtcd,   the   axle   generator   system 


Interior  of  the 


aven  Steel   Coach 


being  used.     There  are  six  one  light  center  lamps  and  24  one- 
light   bracket   lamps   on   the   dec  c   raiT  staggered   over   alternate 
seats  with  tw(j  one-liglit  pendant  ;  in  each  vestibule. 
The  following  arc  the  princip?  I  <limensions  and  data: 


I.ciigtii  over  end  sill> 

Length  over  lintTer  fr.ee  plates. 
I-engtli  ii;>iile    


.70  ft.  3'/2  in. 
.SO  ft.  3.V4  in. 
.6<>  ft.   7'/4    in. 


Width  over  >ide  plates 

Width  over  lower  deck  eaves.  .  . 

Width  over  upper  deck  eaves.  .  . 

Width  over  platform  steps 

Height,  rail  to  lower  deck  eaves 


9  ft.   IU4    in. 
...10  ft.  0  in. 

6  ft.  4  in. 

9  ft.   1   in. 

10  ft.   Ml/i   in. 


1 
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A 


Htight,  rail  to  ufiper  deck  eaves 

I  liight,  rail  to  top  of  roof ' 

Height,  rail  to  top  of  platform. 

ilcight,  rail  to  top  of  body  floor 

1 :  nek  wheel  base , 

I  li-taiice  center  to  center  of  truck*. 

^eating  capacity   

Ti  tal  wheel  base 


..13  ft.  2H  in. 

..13  ft.  8J4  in. 
4  ft.  2  in. 

...4  ft,  3J4   in. 

10  ft.  6  in. 

,..54  ft.  3'A  in. 
88 

.  .64  ft.  9J4  in. 


BRAKE    EFFICIENCY    TESTS    ON    STEEL 
AND  IRON  WHEELS* 


BY  F.  K.  VIAL 

Chief  Engineer,  Griflin  Wheel  Company,  Chicago,  111. 

The  coefficient  of  friction  between  the  brake  shoe  and  the 
moving  wheel,  which  is  the  measure  of  brake  efficiency,  is  a 
variable  (luantity  depeiuliuir  on  the  speed  and  kind  of  wheel, 
the  shoe  pressure,  the  length  of  time  the  shoe  is  applied:  the 
kind  of  shoe,  whether  plain,  chilled  or  with  inserts;  the  kind 
and  shape  of  the  inserts;  the  condition  of  the  shoe,  etc.  The 
coefficients  of  friction  for  a  large  variety  of  brake  shoes  un- 
der varying  conditions  have  l)een  determined  at  Purdue 
rniver.-<ity  in  a  series  of  tests  conducted  for  the  M.  C.  B. 
\^sociation  and  reported  in  tlie  M.  C  l'>.  Proceedings  for  the 
year  1910-1911.  Supplementary  tests  were  also  made  for  the 
Association  of  Manufacturers  of  Chilled  Car  Wheels. 

l"or  the  original  test,  14  pairs  of  brake  shoes  were  selected, 
■d>  indicated  in  Table  I.    ( )ne  set  of  14  shoes  was  tested  at  the 


12,000 

14,000 

16.000 

18,000 

JO.OOO 

».«     ; 

9.08 

S.68 

8.57 

7.2S 

&22 

9.32 

9.19 

8.70 

7.21 

9;MI  X 

9A7 

8.4-' 

7.67 

X.30 

«.73 

8.99 

X.67 

7.68 

6.87 

9.72 

9.55 

8.73 

8.86 

7.02 

».«0 

9.27 

X.7_' 

8.45 

7.34 

4>.75 

18,75 

17.75 

17.10 

15.27 

Table  J. — Pcrdi-e  Tests  for  M.  C.   15.  Association* 
Coefficients  of  friction  with  a  steel  tired  wheel — Initial  speed  80  ni.   \<.  h. 

Kind  of  Shoe 

Congdon     ,,', 

I'laiii    cast    irtni >.;■.' 

Spear-Miller     .%,;  1 

National     ...  .......  ..;v 

I  )iainon  d  :  S ; .  .,j.!»>-  .  .  l . ; ', 
I'   shoe    .  .....^.... .  .•.\».»,', 

Pittsburgh   •;.  '.'..■  ^». ..•  •  •,« 

'Proceedings  M.  ;C.,  B.  >.\ssociation  1911. 

A  series  of  tests  were  also  conducted  for  the  Association  of 
Manufacturers  of  Chilled  Car  Wheels  at  Purdue  Cniversitj-. 
with  brake  shoes  acting  on  both  the  chilled  iron  and  steel 
wheel  tested  under  pressures  of  2,808,  4.152,  6,840  and  12.000 
lb.,  from  an  initial  speed  of  40  m.  p.  h.  The  results  of  these 
tests  are  given  in  Table  3. 

Table  3.— I'vrdie  Tests  for  As.socrATinK  OF  Maxufacti  rers  of  Chilled 

Car  Wheels 

Coefficients   o£  fricti<m    from    initial  speed   of   40   ni.    p.    h. 


Kind 
«t  llrakc  Shoe 


2,808 
Streeter      ........   24.7 

l.appin  chill,  ends.    18.5 

Diamond    S 22,5 

V    inserts,    chilled 
inserts    .17.4 


Chilled  iron 

—  Pressures ^ 

4,152     6,840     12,0(10 

17.6       13.8 


.Werage 


20.8 


20.8 
16.5 
20.0 

17.0 

18.6 


14.8 
18.4 

11.8 

15.6 


13.6 
14.8 

10.9 

13-3 


2,808 
21.4 
1«.5 
19.8 

19.3 

19.8 


Rolled  steel  wheels 

—Pressures ^ 

4,152     6,840     12.000 

18.7  14.7  12.8 
16.2  13.2  11.4 
16.5       14.0       11.7 


16.9 


13.9 
13,9 


12.8 
12.2 


A  review  of  the  foregoing  tests  will  show  that  a  greater 
coefficient  of  friction  is  obtained  with  the  chilled  iron  wheel. 
The  number  of  brake  shoes  used  in  the  various  tests  are  dif- 


lest 

A,  U.  S. 
Purdue 
A.   11.  S. 
Purdue 
A.  li.  S. 
Purdue 
A.  n.  S. 
Purdue 
A.   1!.  S. 
I'urdue 
A.   1!.  S. 
I'linlue 
A.   I!.  S. 
I'lnilue 

A.  n.  s. 

I'urilue 
A.   1!.  S. 
I'urdue 
-V.  r..  S. 
Purdue 
A.  I!.  S. 
Purdue 
A.  n.  S. 
Purdue 
A.  P..  S. 
Purdue 
A.   I!.  S. 
Purdue 


laboratory  Type  of  Brake  Shot.- 

&  F.  Co Main   cast  iron — (C.   &  N.  VV.).  ».-... 

I'lain   cast   iron — (C.    it   X.   W.)i.  •.-..!. 

&   F.  Co....  I'lain    cast    iron^(without    re-inf.) .  . . . . 
Plain    cast    iron  —  (without    re-inf.). 

\   F.  Co.  ..  .Congdon — 7    wrought   ins'ts    (C.    & 
Congdon- — 7    wrought   ins'ts    ( C.   & 

&  F.  Co.  ..  .Congdon — 5  wrouglit  ins'ts   (A.   15 


&  F.  Co. 
&'  F.'  Co . 


.Congdon — 5  wrouglit  ins'ts  (A. 
.Congdon — 5  wrought  ins'ts  (.\. 
.Streeter — 2  hard  iron   ins'ts   (A 


&  F.  Co. 

it  F.Co. 

&  F.'Co. 

vV  F.'  Co . 


N. 

N. 

.S. 

S. 
S. 

s. 

F.) 

F.) 

F.) 


&  F;  Co. 
it'  F."  Co . 
is.'  F.'  Co. 
it'  F.'  Co. 


.Streeter — 2  hard  iron   ins'ts   (.\ 
.l.appin — chilled  ends    (.\.   15.   S. 
.l.appin — chilled   ends    (.\.    I>.    S. 
.l.appin — chilled  ends   (.\.  15.   S. 
.l.appin — chilled  ends   (.\.   15.   S. 
.  Ilain  cast  iron   (A.  15.  S.  &  P.). 
.Main   cast  iron   (.\.   15.   S.  vS:  F.) . 
.  rinin  cast  iron   (Columbia   I>.   S. 
.  i  lain  cast  iron   (Columbia  15.  .S. 
.Diamond   S — chilled   ends    (.\.    B. 
.Diamond  S — chilled  ends   (.\.   B. 
.  .V'alsh — 2   hard  iron   ins'ts   (\V.   B. 
.Walsh — 2  hard  iron  ins'ts  (W.   15. 

.  rittsburgh    malleable   iron   shell 

.  littsburgh   malleable   iron    shell 

.Pittsburgh  steel  sliell  (P.  B.  S.  Co.). 
.Pittsburgh  steel  shell  (P.  B.  S.  Co.). 
.  National— chilled  ends    (X.    B.   S.   Co.) 


W.). 
W.). 
\  F.) 
\  F.) 
&  F. 
&  ¥. 


■•.".'  ■""..■■  ■ 


.National — chilled  ends    (X.   B,   S.   Co.), 


Tarie  I.  — Brake  Shoe  Friction  Tests* 

'tChilled  iron  wheeL 
Shoe  ' 

pressure  in  pounds 
2,808     4,152     6.840 

26  J       21.7  21.0 

22.1       21.6  20.4 

2S.i:     23.5  26.6 

io:$  27.r  24.5 
26.8.'     19.0       15.3 

22.'2.  19.8  16.4 
25.0'.  18.  .5  17.2 
:24.-4^  :  22.6       19.1 

) .....;.   24.^       22.6  19.0 

>....,.......   21.3       20.6       16.4 

18.2        16.S        16.1 

..-.■.:.. ;..^.v:-:^::i.   20.5       19.6        18.9 

.'-;,v<V.. •.:...;.;.    20.5       18.4  14.3 

.U^Viv.;v,.v:;...   18.4       17.8  17.5 

.. .".,.. .:..:.V>.'.   27.0       25.1  21.9 

.,.,, ■,.:...,..   21.0       20.3  18.5 

.........-■....>,.  27.0       28.6  21.8 

......,,...•.:;>...  21.0       18.9  17.3 

F.)  . ...;.':....;  ...i.  -24.2      20.0  16.2 

F.)  . ;  i .  ;  .  .    22.8       20.S  18.3 

Co.)... UA       20.0  14.9 

Co.) 23.7       20.5  19.8 

...i..,^,.,.^v>v,.,v  24.4       21.9  17.0 

....  i".  .......  i';.  •;•..  .  26.8       25.4  21.5 

..  .:..;^iV.Y/i.'...i  2«U9      29.6  24.2 

....  .v;.v; ,:.;.•. .  ...-^^.^ V    27.5  23.4 

t«J.    ■  15.2  11.9 

\^,J      16.4  14,3 


Co.), 

Co.). 

S.  & 

S.  it 

S. 

S. 


Mean  coefficient   of 
,ceni.T-^Initial  speed  of  65  ni. 

V-T- ■- . — -  -Shoe  pressure  i 

2.808  4,152  6.840      10,000 

16.3  13.1  11.0 

1«.0  ■'    „v.  iJ.4 

....  ....  11.7 

16.3  ....  13.5 

19.7  17.7  12.4  8.9 
20.6  ....  14.0 

20.3  18.0  Il.S           9.5 

15.1  ....  11.9 

16.9  14.9  11.2          11,7 

13.6  ....  10.8  .... 
15.0  13.4  10.1  8.S 
17.(1  ....  13.0 

16.3  15.1  11.6            9.1 

16.9  ....  12.7 

16.8  13.5  11.3  9.7 

16.2  ....  13.2 

18.3  14.0  13.5  15.3 
16.8  ....  13.1 

21.5  17.4  13.5  11.2 
17.3  13.6          

14.7  12.1  10.3  8.7 

16.6  14.4          

17.7  17.9  17.5         14.0 

22.8  18.9 

23.0  20.9  18.7  15.8 
25.8  ....  li.l 

15.1  11.3  0.8  8.2 

15.2  ....  12.1 


friction   in   per 
p.  h.  steel  tired  wheel. 
in  pounds 


12,000     15,000     18,000 

i6!4       '.'.'.       .... 


11.6 
9.4 

11.3 

9.8 
11.7 
10.4 
10.7 

S.6 
II. 1 

9.3 
12.2 

8.4 
11.1 

'W.7 

10. s 
12.3 
S.o 
11.5 
11.8 
17.6 

14.7 

>  >  > 

11.2 


8.2 

k'.'s 

9.5 

k'.ii 

7.9 
'9.'3 

'9.'8 
9.1 

ii!2 

14.2 
'6!9 


'7!6 

'9;i 

6.8 
'6!6 

"sis 

'9.'8 
'8.'7 

io.'? 

\5.3 
'».3 


*Taken    from   the    1910  M.   C.    B.    Proceedings.        tMcan   coefficient  of  friction  in  i)er  cent.— Initial  sjieed  of  40  m.  p.  h. 


lalinratory  of  Purdue  University,  and  the  other  set  was  tested 
on  tlie  brake  shoe  testing  machine  of  the  American  P)rake 
Shoe  &  Foundry  Company  at  Mahwah,  X.  J.  The  coefficients 
of  iriction  were  determined  on  a  chilled  iron  wheel  in  effect-- 
ing  stops  from  an  initial  speed  of  40  m.  p.  h.  under  three 
brake  shoe  pressures,  viz.,  2,808.  4,152  and  6,840  lb.  On  the 
steel  wheel  the  coefficients  of  friction  w-ere  determined  at 
pressures  of  2,808,  4,152,  6.840,  10.000,  12,000,  15.000  and  18,000 
il>..  effecting  stops  from  an  initial  speed  of  65  m.  p.  h.  The 
re-ults  are  shown  in  Table  I. 

The  tests  made  at  Purdue  University,  and  reported  in  the 
^1-  C.  B.  Proceedings  of  1911,  were  conducted  on  seven  shoes 
effecting  stops  from  80  m.  p.  h.  at  pressures  of  12,000,  14.000, 
16.000,  18,000  and  20,000  lb.,  as  shown  in  Table  2. 


-X  review  was  prepared  for  the  .Association  of  Manufacturers  of 
t  lulled  Car  Wheels,  the  data  being  obtained  from  a  series  of  tests  made 
t'T  tJum   at   Purdue   University   during    1913. 


ferent,  therefore  the  averages  are  not  exactly  on  the  same 
basis.  The  results  from  the  Diamond  S  shoe  throughout 
seem  to  be  very  consistent.  The  tests  made  by  Purdue 
Cniversity  in  1910  show  the  Diamond  S  coefficients  at  the 
different  pressures  to  be  almost  exactly  equal  to  the  average 
of  all  the  shoes  tested.  Again  in  1913,  the  shoes  tested  for 
the  -Association  of  Manufacturers  of  Chilled  Car  Wheels  give 
the  identical  coefficients  for  the  Diamond  S  shoe,  and  for  that 
reason  we  know  that  the  tests  are  comparative,  although  they 
were  not  all  made  at  the  same  time.  The  results  with  this 
type  of  brake  shoe  arc  shown  in  Fig.  1.  From  this  diagram, 
and  from  the  review  of  the  tables  in  general,  the  indications 
are  very  evident  that  there  is  a  dropping  off  in  the  coefficient 
of  friction  in  brake  shoes,  as  the  pressure  increases.  The 
rate  of  decrease  amounts  to  about  6  per  cent  of  the  coefficien. 
of  friction  for  each  increase  of  1.000  lb.  pressure.  This  6  per 
cent  drop  is  constant  within  the  limits  of  these  tests  and  holds 
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Sections   Through    the    New    Hnven    Coach 
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liKAKE    KI  I  ICIENCV    TESTS    ON    STEEL 
AND  IKON  WHEELS 


BY  F.  K.  VtVI 

Chief  Engineer,  Grillin  Wheel  Company,  Chiraiii).  III. 

•elVidcnt  of  l"ricti«:m  hetwcftt'  tl)<.1ifafcp-;!*fjV?v  i»«d  I'to 
-  ii\i;  wliecl,  wliioh  i-«  the  iiua^iirc  ol"  braki-  ctVici(iHicy,.i.s  a': 
ariaWv  •■luannty  <ii'iicu<Urii:  «in  tlic  spcvir  aivdkiiul  or  \vln-c-1, 
iirsiioi-  i»rc,<!?urc.  tlic  Kiif.;th  ..f  linii-  tile  >Ii<k-  i^  ai>j)lH-(l:  tin; 
;i(l  ut  sIk'c,  wlicllic-r  i*!ain.  chillitl  <>r  with  inacris;  the  kiiul 
-IiaiHvof  tlu-  iuscrtsr  tKt'-o.tn<1ni»;>if  «>f  .thv->>Ik>c.;\vt<)  .Tin; 
ctiicionts  of.  IriotifVii  »< >r  a  laryo  \ arict y  » tf  l»rakv  slriiv.><  vnj' 
:■    \ ,'if y iiivr    ot.itiilitii 'ii -    lui\ y    bci'H    <i«.-U'rtiiiik(l    nl     I 'iirdue 
ip«ity   ill   a   sci'H's   '^i    H-sls  oiijitJuoU'*!.   f<>r   tlic    M^' X'.  J>. 
■  viniioii  and.  ric:i)«*ft<*<I  irv  tlu; >l.  -t-;  J1:;.l'rocvvVlihj^sVt«.ir  ihic: 
1'' III- 191 1.     Siii>iilvMivt-tJtai:y  tv*ts;  \vVrtr  aT>^^^  tin 

.  iaii'iii  I'l"  Maiuifavturcr*  '^f  (  hilkul  i  'At  \\  liVvK   ;;./ 
,  .  .r.  tjU'  tiri.i{inal  .l4:>t.  14  )iaii-.s  v;i^  I»rakV:  sh*'^^^  wv.J^ft'  soK'cti'il. 
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:ia:li'>ra|airy  of;>*wdi}c  l"^iiivcrsitv-.  atnl  the  oTiif  f  set  ^*';=^'i*^^*V'^ 
'■•n  the  hrakie  ijhoc  tc.-tiit.u  niaoliiiH-   of  the   .Vmcrlcaii   IJrakc; 
Sli,.(.  X:  iNmiiilry  • '.iin|)aiiy  at  M.ilnv.ili.  X.  J.     'riro  cm. fi'ioii'iit- 
iriction  were  detertiiiiied  <tii  a  cliilled  tr<«ii  wheel  in  efilecl- 

'  ^  >lf»l)S:/roni  ai>  initial'  spevd  of  40  lit.  p.  h.  utul!et't!\\rcc 
l^r^ke  shoe  f)re>siire<v  viz.,  ;2,80a  4.152  an.l  6,840  Ih.-  ^f>n  the 
■-U;el,' u:hccl'  tin-  i-iifnu-it-nt-  "i  friiiion  wiTi'  licterniiiu-d  at 
prcssiirts  nf  J.SOS.  4,1.=^ J.  ((,.^4(1..  lO.iHH).   Umi   l.S.OOO  and   IS.OOt. 

■  .  eiVtH-tiuK   ~t"p~   tn.iiv  ail  initial  .«ipi-e<l of  ifo  hi.  jr.  h.     The 
'"' -ults  are  >h..wn  in  Table  .L--..^ 

I  Ih-  lists  made  at  I'lirdue  i'niver>ity,  and  reported  in  tbt- 
•M.  t  .  jV.  I'roceedrntjs  of  1911,  wi-re  eondnctcd  on  scvimi  -boi-. 
t-ftectinjr  stops  from  m  nt.  p.  Ii.  at  pressnre-;  of  li.tXH).  14.IMNI. 
I'-.'^KI.  1X,()00  and  20.fK)(l  IIk.  a^  ^In-wn  in  TabU-  2. 


I   ::-    rtview'  \vas..lfir«f*arVtI  ■  f«*i?:  Itii-  '  .Wociaiion    of'.  ManvfacturerK '  of 
•'»-'l  Tar   Wlit-eK.   ilie   ilata   Wivk    nlitaitu-d    ffmn   a   series,  of-- tf-rtift   ihailt- 

t'xtii   at    1*11  IV 1 1  u-   fnivcTsitv   .iiiriiitr   !'iK^.  '    '■■:.■■'.'.' 


feT«^iU>  tlicfcf«>re  tliv  a\era;j:cs  :ii>?i.;.;(^^  c-N.avtly-<*ri"  the  siihve 
l»asi--=.  Th<?  r^siilts  fr««iir  tlu-  ^V^:mu^nd^S  .sh«\e  throiiiihoijt 
^ocin  to  be  very  Voiisistejii.  Tlir-  tvsts"  inaiU-  by  .1^trdtTe 
(  niversity,  ,in  lyiOv-sln-w  tlu'  |>iainond  S  ciiefiVeients  at  tlie 
■  diffeFeivt  |JTessiire.»  ill  be  a1inost.cxictly:V<j"uaI't«j!  ttw  avcravt 
.  >\  all  tlie^  slK>e*  te-ted»  :  Ajjain;  In  T*>U.  thie  shoes  test^<iif«ir 
tlu-  \-soeiation  of  Manufaotnrrr«i  of  t'hilled  < "ar  WIh-cIs  }*i\  e 
the  iileniioal  e.oerruictrts  for  the  Uiain(:»iidJ>  .-ihov.  ai)«l  for  that 
reason  wc'kiiovv  that  thtvtvsts.are  coinparativv.  aTtlioiijfh  thi-v 
\\  ere  jr<}t  all  iti;t«W  at  the  sahie  time*  nHie  resMlts  w  iih  ih»>^ 
lypf  of  l»rake  shoe  are  ^^ho.vvn  in  KiiLrv  1;,  I'n.in  thi<  diajiranv 
and  froin  the  review  of  the  tables  in  irent-rai.  the  indieations 
are  very  evident  that  there. i>  a  drt^ppiny  ofif  in  thi-  e<KfVKient 
of  frictioil  iti  brake  shoes,  as  ihcprni^s stare  hierea>ep.  Tin. 
rate  of  rk-erease  anionnts  t<V  al»<>4it  <»  per  ct-nt  of  tin-  coti^icietu 
of  friction  for  each  inerease  <if  1.0(M)  lb.  pressure.  This  «»  pt-r 
cent  dn>}j  is  constant  within  the  limits  of  ibe>o  tist^   and  h.  .Ms 
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true  for  both  the  chilled  iron  and  steel  wheels.  This  may  be 
illustrated  by  the  following  data  from  the  tests  conducted  by 
Purdue  University  for  the  Association  of  Manufacturers  of 
Chilled  Car  Wheels: 

/^Chilled  iron  wheels- 

Pressure-pounds  Efficiency 

3.000    22. 

4,000    20.7 

5,000    19.4 

6,000 18.4 

7,000    17.6 

8.000    16.9 

9,000    ^.,,-., 16.3 

10.000    .•.,...»....  15.8 

11.000    15.3 

12,000    14.8 

While  there  are  some  departures  from  this  6  per  cent  re- 
duction per  1,000  lb.  addition  to  shoe  pressure,  these  variations 
are  compensating.  In  general  the  calculated  values  follow 
the  observed  values  very  closely. 

It  is  also  evident  that  there  is  a  dropping  oflf  in  the  co- 
efficient of  friction  as  the  velocity  of  the  rotating  wheel  in- 
creases. It  is,  therefore,  self  evident  that  the  retarding  force 
is  not  proportional  to  the  braking  power  or  shoe  pressure,  but 
in  general  terms,  for  pressures  between  2,000  and  15,000  lb. 
per  shoe,  the  amount  of  work  accomplished  increases  with  but 
half  the  rapidity  that  the  shoe  pressure  increases,  that  is  to 
say,  doubling  the  shoe  pressure  will  increase  the  retarding 
effect  50  per  cent.  This  is  shown  graphically  in  Fig.  2.  At 
very  low  and  very  high  pressures  the  work  accomplished  in- 
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Fig.   1 — Coefficient  of   Friction  for  Diamond  S   Brake  Shoe  In  Stops 
from  Various  Initial  Speeds 

creases  in  a  very  much  lower  ratio.  In  the  case  of  the  Dia- 
mond S  shoe  on  the  chilled  iron  wheel,  at  a  constant  speed  of 
20  m.  p.  h.,  the  coefficient  of  friction  at  800  lb.  pressure  was 
44  per  cent,  and  at  2,000  lb.  pressure,  26.3  per  cent.  This  is 
shown  graphically  in  Fig.  3.  The  retarding  force  at  800  lb. 
was  352  lb.,  while  at  2,000  lb.  pressure,  the  retarding  force  was 
526  lb.  This  shows  that  for  an  increase  in  shoe  pressure  of 
150  per  cent,  the  work  done  increased  but  50  per  cent.  This 
shows  the  great  advantage  of  the  small  continuous  pressure 
as  compared  with  heavy  intermittent  pressure  in  controlling 
trains  on  heavy  grades. 

At  very  high  pressures.  Dean  Benjamin  of  Purdue  Uni- 
versity states,  in  his  report  of  May  10,  1911,  to  the  chairman 
of  the  Brake  Shoe  Committee  of  the  M.  C.  B.  Association: 
"It  is  easily  seen  that  the  coefficients  of  friction  drop  rapidly 
between  18,000  and  20,000  lb.  pressure,  and  that  the  amount  of 
wear  is  correspondingly  great  while  the  stopping  distance, 
of  course,  is  not  materially  diminished." 

RELATION  OF  SPEED  TO  COEFFICIENT  OF  FRICTION 

On  account  of  the  majority  of  tests  on  the  steel  wheel  hav- 
ing been  made  at  high  speeds  and  those  on  the  chilled  iron 
wheel  at  40  m.  p.  h.  and  less,  a  direct  comparison  of  the  effect 
of  speed  on  the  coefficient  of  friction  is  not  as  clearly  worked 
out  as  would  be  desirable.  However,  there  is  sufficient  data 
to  indicate  the  probable  effect  through  a  range  of  from  40  to 


80  m.  p.  h.    This  is  brought 
sures   the   effect   of   speed 


out  in  Fig.  1.  Under  heavier  pres- 
is  not  as  noticeable  as  at  lowei 
pressures.  The  probability  is  that  after  reaching  12,000  11> 
pressure  the  speed  effect  is  very  largely  eliminated,  wherea- 
at  the  lower  pressures  the  effect  of  increasing  speeds  is  a  very 
material   reduction  in   the   coefficient  of  friction.     There  art- 
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Fig.  2 — Comparison  of  Coefficient  s  of  Friction  in  Steps  from  Initial 

Speed  of  40  Miles  per  Hour  and   Uniform  Speed 

of   20    Mil«    per    Hour 


with  an  initial  speed  of  65  m. 


ciency  in  passing  from  40  to 


p.  h.     From  these  tests  it  has 


been  found  that  there  is  a  dr(  p  of  10  per  cent  in  brake  effi- 


65  m.  p.  h.  with  steel  wheels. 


There  is  no  data  at  hand  to  show  just  what  the  variation  is 
in  the  case  of  chilled  wheels,  out  it  is  very  probable  that  the 
loss  in  efficiency  at  higher  spieds  is  very  similar  to  that  of 
steel  wheels  under  like  conditions. 

BRAKE  EFFICIENCY — CHILLHD  IRON   VS.   STEEL   WHEELS 

The  question  is  often  raisedias  to  whether  the  brake  effi- 
ciency of  chilled  iron  wheels  is  equal  to  that  of  steel  wheels. 
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The  indication  is  very  strong  in  all  the  foregoing  tests  that 
not  only  is  the  brake  efficiency  of  the  chilled  iron  wheel  equal 
to  that  of  the  steel  wheel,  but  as  \  matter  of  fact,  it  is  about 
25  per  cent  higher.  This  is  sho  ivn  in  comparing  the  tests 
made  for  the  Association  of  Manufacturers  of  Chilled  Car 
Wheels  with  the  tests  made   for  |the   M.   C.   B.   Association, 
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~tops  being  made  from  an  initial  speed  of  40  m.  p.  h.  Ac- 
cording to  Fig.  1  the  coefificients  of  friction  are  easily  25  per 
cent  in  favor  of  the  chilled  iron  wheel  in  stops  made  from  an 
initial  speed  of  40  m.  p.  h.  That  the  coefficient  of  friction 
between  the  brake  shoe  and  the  chilled  iron  wheel  is  ma- 
terially greater  than  on  the  steel  wheel,  all  conditions  being 
equal,  is  clearly  indicated  in  the  M.  C.  B.  Association  specifica- 
tions which  state  as  follows: 

Coeff.  of 
Friction 
Per  cent. 
First:    Tests   upon  chilled   iron   wheel   from   an   initial   speed   of  40 
m.   p.    h. —  ;  ..    ■' .. 

at   2,808   lb.   pressure .v.  ;i, >;. 22 

at    4,152    lb.    pressure ;......  ....■;i. ..... .        20 

at   6,840   lb,   pressure ..-.l',^i  •■.»*».. .        16 

Second:     Tests    upon    steel    wheel    from    an    initial    speed    of    65 
m.   p.   h. — 

at    2,808   lb.    pressure. ....  .^. v.*., •fv-...:....^;*'.. .        16 

at   4,152   lb.    pressure. ...  ..;•>...■. v.  i.>>i»»>..*' •        !•* 

at   6,840   lb.    pressure. ..  ..4;  i.  ..'/,■..,•,  ...i^.. . .        12 

Although  the  specifications  required  that  the  speed  of  the 
steel  wheel  be  65  m.  p.  h.,  and  the  chilled  iron  wheel  40  m.  p. 
h.,  it  does  not  seem  that  the  difference  on  account  of  the  speed 
element  can  amount  to  more  than  10  per  cent.  Therefore,  re- 
ducing the  specifications  for  coefficients  of  friction  on  the 
steel  wheel  to  40  m.  p.  h.  by  the  use  of  this  factor,  we  have 
the  following  comparison  of  coefficients  of  friction  on  brake 
shoes  for  stops  from  an  initial  speed  of  40  m.  p.  h.  on  both 
the  chilled  iron  and  steel  wheel: 

Coefficient  of  Friction 

Pressure  Chilled  iron       Steel  wheel  Per  cent,  in  favor 

lb.  Per  cent.  Per  cent.         Difference     of  chilled  iron 

2.808    22  17.6  4.4  25. 

4.132    20  15.4  4.6  29.8 

6,840     16  13.2  2.8  21.2 

This  indicates  that  the  M.  C.  B.  Association,  in  their 
specifications,  demand  25  per  cent  greater  efficiency  in  brake 
shoes  when  applied  to  chilled  iron  wheels  than  when  applied 
to  steel  wheels.  Applying  these  specifications  to  the  tests 
made  at  Purdue  University  for  the  Association  of  Manufac- 
turers of  Chilled  Car  Wheels,  we  note  that  only  two  of  the 
shoes  fully  met  the  specifications.  These  were  the  Streeter 
and  Diamond  S,  which  showed  the  following  percentages  in 
favor  of  the  chilled  iron  wheel: 

Streeter  shoe: 

At     2,808  lb.  pres.   retard,  force  15.4  per  cent,  greater  in  chilled  iron  wheel 

At     4,152  lb.  pres,  retard,  force  11.2  per  cent,  greater  in  chilled  iron  wheel 

At     6,840  lb.  pres.  retard,  force  19.7  per  cent,  greater  in  chilled  iron  wheel 

At  12,000  lb.  pres.   retard,  force     7.8  per  cent,  greater  in  chilled  iron  wheel 

Diamond  S  shoe: 

.At    2,808  lb.  pres.  retard,  force  13.6  per  cent,  greater  in  chilled  iron  wheel 

At     4.152  lb.  pres.  retard,   force  21.2  per  cent,  greater  in  chilled  iron  wheel 

.\t     6,840  lb.  pres.  retard,   force  31.4  per  cent,  greater  in  chilled  iron  wheel 

At  12.000  lb.  pres.  retard,  force  26.5  per  cent,  greater  in  chilled  iron  wheel 

In  the  report  of  Purdue  University,  signed  by  Lewis  E. 
Endsley,  addressed  to  the  chairman  of  the  M.  C.  B.  Committee 
on  Brake  Shoe  Tests,  dated  February  21,  1910,  is  found  the 
following  note  concerning  the  tests:  -"         !     ;' '  - 

"None  of  the  14  shoes  tested  damaged  the  surface  of  the  cast  iron  wheel 
during  the  wearing  test.  In  the  wearing  test  on  the  steel  tired  wheel  at 
a  constant  speed  of  30  m.  p.  h.  and  at  a  pressure  of  2,808  lb.,  two  shoes 
scored  the  wheel. 

"Shoe  No.  286,  which  was  given  300  applications,  cut  four  V  shaped 
grooves  about  1/32  in.  deep  and  several  smaller  ones  in  the  surface  of  the 
wlieel  around  the  entire  circumference.  After  test  of  this  shoe,  the  wheel 
bad  to  be  ground  with  a  revolving  emery  wheel  in  order  to  get  a  smooth 
surface  for  the  next   shoe. 

"The  other  shoe  that  scored  the  steel  tired  wheel  was  No.  288.  This 
shoe  was  given  only  100  applications  for  in  that  time  it  had  cut  five 
grooves  similar  to  those  cut  by  shoe  No.  286." 

The  foregoing  shows  that  insert  shoes  cannot  be  used  on 
steel  wheels  on  account  of  the  severe  scoring  and  wearing 
away  of  the  steel,  whereas  no  such  eflfect  is  found  on  the 
chilled  iron  wheel;  and  it  will  be  found  that  the  shoes  with 
the  steel  inserts,  which  do  the  most  damage  to  the  steel 
wheels  and,  therefore,  cannot  be  used,  are  the  ones  which 
give  the  high  coefficient  of  friction  and  should  be  eliminated 
from    consideration    in    making    comparisons    of    laboratory 


tests.  The  final  conclusion  from  all  tests  made  at  Purdue 
University  is  that  the  coefficient  of  brake  shoe  friction  on 
chilled  iron  wheels  is  fully  25  per  cent  greater  than  on  the 
steel  wheels  when  working  under  ordinary  conditions. 


CAST  IRON  CAR  WHEEL  DESIGN 


The  paper  presented  by  Prof.  Louis  Endsley  at  the  March 
meeting  of  the  Western  Railway  Club,  on  tests  made  at  Purdue 
University,  on  the  M.  C.  B.  brake  shoe  testing  machine,  to 
determine  the  stress  in  the  plate  of  cast  iron  wheels  due  to  the 
heat  produced  by  the  brake  shoe,  contains  much  interesting 
and  original  information.  Nine  different  wheels  were  tested  as 
follows:  M.  C.  B.  standard  625  lb.  wheel,  M.  C.  B.  standard 
675  lb.  wheel.  M.  C.  B.  standard  725  lb.  wheel,  640  lb.  wheel 
having  an  arch  plate,  690  lb.  wheel  having  an  arch  plate,  740  lb. 
wheel  having  an  arch  plate,  690  lb.  wheel  having  a  specially 
designed  plate  (this  wheel  has  the  same  dimensions  as  the 
M.  C.  B.  625  lb.  wheel,  with  the  exception  that  the  metal  had 
been  added  to  the  plate  of  the  wheel  to  make  it  weigh  690  lb.), 
and  a  650  lb.  wheel  having  a  specially  designed  rim  (this  wheel 
has  the  same  dimensions  as  the  625  lb.  M.  C.  B.  wheel,  with  the 
exception  that  the  metal  was  added  to  its  rim  to  bring  the 
weight  up  to  690  Ib.).^- /.:  -  rrW.-;  : 

The  purpose  of  the  test  was  to  determine  the  stress  in  the 
plate  of  the  wheel  under  different  conditions  of  braking.  The 
wheels  were  run  at  speeds  of  various  magnitudes  and  the  pres- 
sures of  the  shoe  on  the  wheel  were  800  lb.,  2,808  lb..  4.152  lb. 
and  6,840  lb.  The  method  of  obtaining  the  stress  in  the  plate 
was  rather  unique.  Prof.  Endsley  used  the  Berry  strain  gage, 
which  measures  the  elongation  between  two  points  two  inches 
apart,  with  an  accuracy  within  one  ten-thousandth  of  an  inch. 
It  was  believed  that  the  plate  would  be  under  severe  strain, 
due  to  the  heat  expanding  the  rim  of  the  wheel.  This  was 
found  to  be  the  case. 

A  piece  of  car  wheel  iron  was  first  tested  on  a  tension  test- 
ing machine  to  determine  the  amount  of  stress  per  unit  of 
elongation.  The  results  thus  obtained  were  used  to  interpret 
the  readings  of  the  Berry  strain  gage.  The  necessary  correction 
for  the  expansion  of  the  metal  at  the  point  of  reading  was  ob- 
tained by  placing  a  thermometer  at  the  point  in  the  plate  of 
the  wheel  where  the  reading  was  taken.  This  correction  was 
deducted  from  the  reading  of  the  strain  gage,  the  difference 
being  the  elongation  due  to  the  pulling  of  the  rim  of  the  wheel 
on  the  gage.  "''^'  :;-iry''  -'a,': 

It  was  found  that  the  stress  in  the  plate  for  any  given  wheel 
is  nearly  proportional  to  the  difference  in  temperature  between 
the  hub  and  rim.  This  held  true  whether  the  rim  temperature 
was  high  or  low,  the  difTerence  in  the  temperature  being  the 
controlling  factor.  For  any  given  test  this  difference  in  tem- 
perature becomes  a  constant,  and  after  it  has  become  constant 
the  stresses  also  remain  constant.  It  was  found  that  the  maxi- 
mum stress  of  the  plate  in  wheels  working  with  a  brake  shoe 
at  a  continuous  pressure  was  the  same  as  when  the  intermittent 
pressure  was  applied,  if  the  work  in  both  cases  amounted  to  the 
same  ultimate  total.  The  factor  that  affects  this  stress  the  most 
is  the  design  of  the  wheel.  The  stress  was  found  to  vary  from 
12.000  lb.  in  the  840  lb.  arch  plate  wheel  to  20.000  lb.  in  the 
M.  C.  B.  standard  675  lb.  wheel.  It  was  also  found  that  the 
three  arch  plate  wheels  had  a  much  lower  stress  than  the 
standard  M.  C.  B.  wheels,  which  would  indicate  that  the  re- 
verse curve  in  the  plate  of  the  standard  M.  C.  B.  wheels  was 
of  no  real  benefit  and  that  a  plate  with  a  smooth  curve  of  large 
radius  would  give  much  more  satisfactory  results. 


Gold  in  Russia.— According  to  oflfrcial  statistics,  there  were,  in 

1912.  in  the  Orenburg  mining  district  303  gold-washing  concerns, 
of  which,  however,  only  58  were  in  operdition.— Engineering. 
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STEEL  ENDS  FOR  BOX  CARS  = 


Vol.  88.  Xo.  4 


BY  W.  A.  McGEE 

Chief  Draftsman,  Lake  Shore  &  Michigan  Saiithern.   Cleveland,   Ohio 

.\s  all  car  builders  ant]  designers  know,  twd  great  points  of 
weakness  have  developed  in  tlic  construction  of  wooden  box 
cars;  the  first  is  the  underframe  and  the  second  is  the  end.  While 
much  has  lieen  done  to  overcome  the  weakness  of  the  under- 
frames  by  constructing  them  of  steel,  little  has  been  done  to  over- 
come the  weakness  of  the  ends. 

The   accompanying   illustration    sliows   an    end   constructed   uf 


purpose  of  nailing  on  the  nside  sheathing.  The  reinforcing 
lieams  are  held  by  means  [of  angle  clips  D,  which  are  boltei; 
tlirough  the  end  plate  and  end  sill  of  the  car. 

The  use  of  this  end  increases  the  strength  of  the  car  and  pre- 
vents bulging  or  lireaking  dua  to  the  shifting  of  the  load.  It  re- 
quires no  special  dies  or  lienUing  machines  in  manufacture,  ami 
quick  rciiairs  can  be  made  on  account  of  the  parts  being  made  of 
standard  rolled  material  wh:  di  can  be  readily  obtained  from 
stock.  It  can  lie  made  any  dNsired  strength,  depending  on  con- 
ditions and  the  capacity  of  tie  car.  For  box  cars  of  40.000  Vn. 
to  50,000  lb.  capacity  it  shoild  be  made  of  3/16  in.  plate,  re- 
inforced with  3  in.  channels  ir  I  beams ;  for  liox  cars  of  60.0()0 

n.     •,       -_ _  r  t /I/:   :..     _i_i._ iU_  . »:^-,   -„J   t/    :., 


Kind  and  construction 
of  end 

Wood,  with  oak  posts  and  mal- 
leable iron   pocket.s 

Steel,  with  3/16  in.  plate  rein- 
forced with  nine  3  in.,  4  lb. 
clianiiels    

Steel,  with  3/16  plate  on  top 
section  and  54  i"-  plate  on  bot- 
tom section,  reinforced  with 
nine   3   in.,    5.5    lb.    I-beam*... 

.Steel,  with  3/16  in.  plate  on  toji 
section  and  }4  in.  plate  on  bot- 
tom section,  reinforced  with 
nine   4   in.,    5.25    lb.    channels. 

."^teel,  with  3/16  in.  plate  on  top 
section  and  '4  in.  plate  on  bot- 
tom section,  reinforced  with 
nine   4   in..   7.5    lb.   I-beams.  .  . 
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lb.  capacity  or  over,  of  3/16  in 
plate  on  the  bottom   section. 
I   lieams. 

The    accompanying    table 
weights,  etc.,  of  the  steel  and 


plate  on  the  top  section  and  M  in 
reinforced   with  4  in.  channels     ir 

shows    the    comparative    strength, 
wooden  ends. 


GoLii  Pi..\CERS  IX  Al.\sk.\.— ISince  mining  liegan  in  .-Maska  in 
1X80  the  gold  placers  of  the  territory  have  yielded  7.488,491  fine 
ounces  of  gold,  valued  at  $154  ^W.875. 


2O.()(»0  lb, 


_'3,000  lb. 


3_',000  lb. 


1.630  lb. 
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326':c  17.75 


Ohio  Mine  Rescue  Car.- 
mines    for    the    state   of    Ohio, 
interior  arrangement  of  which 


steel  plate  and  standard  rolled  steel  shapes,  which  to  a  great  ex- 
tent  overcomes  the   weakness   of  the   wooden   end.      It    is  com- 


ojm   C.   Davis,   chief  inspector  of 
has    designed   a    rescue   car.   the 

is  somewhat  different  from  other 
rescue  cars.  In  planning  thii  car  the  designer  kept  in  mind 
that  it  was  to  be  used  in  emeigency  cases,  and  eliminated  those 
features  which  had  no  direct  bearing  upon  its  objective  us; 
There  is  a  living  room  for  one  man;  no  more  toilets  are  to  bi 
installed  than  are  absolutely  necessary,  thus  saving  room  which 
will  be  used  for  the  hospital,  aid  other  practical  features.     The 


Ladder 
Rounds 
Locafed 
To  Se//Y 


'hannel  C 

I 
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P/Qfe  A- 


Steel   End  Construction  for  Box  Cars 


[ 


posed  of  steel  plates  /',  and  A.  reinforced  with  rolled  steel  beams      car  is  to  be  equipped   with   safetV  apparatus,  hospital   arrange- 


or  channels  C  to  which  wooden  sleepers  A  are  bolted  for  the 

*Kntercd     in     the    Car     Department    Competition     which     closed     February 
1.    1914. 


ment.  and  first-aid  supplies,  and  it  will  be  stationed  at  Columbus 
and  kept  in  readiness  to  be  sent  t(i  the  place  of  disaster  as  soon 
as  notice  is  received. —  The  CoU'icr  A  Engineer. 
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CTICE 


LOCOMOTIVE    MILEAGE    AND    REPAIR 

RECORDS  ON  THE  CANADIAN 

PACIFIC 


In  arriving  at  the  amount  of  money  which  should  be  spent  in 
repairing  locomotives  on  the  Canadian  Pacific,  a  system  has  l)een 
adopted  using  a  definite  allowance  per  mile  l)etween  shoppings. 
This  allowance  varies  directly  with  the  hauling  power,  and  in 
the  case  of  a  100  per  cent  engine  (20.000  lb.  tractive  effort)  is 
2.5  cents  per  mile  on  the  l"'astern  Lines.  .\  slightly  higher  figure 
is  used  for  the  Western  Lines  owing  to  the  higher  rates  of  wages 
in   t(jrce  there. 

'I  his  rate  per  mile  is  not  by  any  means  an  arl)itrary  figure, 
but  has  been  determined  on  after  careful  study  of  all  the  factors 
involved,  and  from  a  study  of  the  co.sts  shown  by  the  records 
for  a  number  of  years  previous  to  the  adoption  of  this  method. 

Taking  the  case  of  a  100  per  cent  engine  that  has  made  75,000 
miles,  there  would  be  available  $1,875  for  repairs.  This  has  been 
determined,  as  indicated  above,  to  l)e  a  fair  average  amount  to 
be  spent  for  repairs  on  that  class  of  locomotive  after  a  mileage 
of  75,000.  If,  because  of  some  exceptional  conditions  under 
which  the  engine  has  been  working,  or  some  extraordinarily 
heavy  repairs  found  necessary  after  the  engine  is  in  the  shop,  it 
becomes  necessary  to  spend  $2,000,  it  is  an  indication  that  eitiier 
the  previous  repairs  were  not  thorough  enough  to  permit  of  the 
engine  making  its  mileage  allowance  or  that  the  running  repairs 
had  been  neglected  in  the  roundhouse. 

This  is  called  to  the  attention  of  the  master  mechanic  under 
whose  supervision  the  engine  was,  and  provides  him  with  a 
means  of  locating  weak  spots  in  his  organization. 

After  the  general  repairs  (No.  1)  the  engine  starts  again  with 
a  clean  record.  If  it  is  later  found  necessary  to  shop  the  engine 
for  ary  cause,  either  light  general  repairs,  classified  as  Xo.  2,  or 
s|iecific  repairs,  classified  as  No.  3,  the  amount  available  would, 
of  cour.se,  be  the  mileage  made  to  date  multiplied  by  the  rate. 
\\  ben  the  engine  has  later  made  the  full  mileage  and  is  shopped 
again  for  general  overhauling,  the  amount  spent  on  the  inter 
mediate  repairs  is  deducted  from  the  total  which  would  other- 
wise be  available. 

bor  example,  considering  the  same  engine  as  previously,  if  the 
mileage  up  to  the  time  of  the  intermediate  repairs  was  30.000. 
the  am<Mmt  available  would  be  $750.  It  might,  however,  be  neces- 
sary to  spend  $1,000.  in  which  case  the  total  amount  spent  on  the 
intermediate  repairs  would  be  held  as  a  charge  against  the  en- 
gine at  the  time  of  the  next  general  overhauling,  thus  cutting 
down   the   amount   available. 

l"'or  example,  if  the  engine  made  45.000  miles  after  the  inter- 
mediate rei)airs.  the  amount  available  would  be  75.000  X  2.5  =: 
$1,875  —  $1,000  =  $875.  It  would,  of  course,  hardly  be  possible 
to  give  the  engine  a  general  overhauling  for  this  amount,  and  the 
overdraw  in  this  case  would  show  against  the  division  master 
mechanic's  record.  .:  ,     .. 

To  prevent  this,  the  master  mechanic  would,  after  the  inter- 
mediate rei)airs.  endeavor  to  run  the  engine  as  long  as  possible 
m  order  to  get  as  much  more  mileage  as  possible,  so  that  when 
next  stopped  for  overhauling  as  large  an  amount  as  could  be 
<>l)tained  would  be  credited  to  the  engine. 

The  object  of  keeping  a  separate  account  of  each  engine  in 
this  way  is  to  distinguish  between  those  engines  which  cost  more 
and  those  which  cost  less  than  the  average,  and  thus  enable  the 
division  master  mechanic  to  keep  in  close  touch  with  what  each 
engine  is  doing,  and  to  check  up  the  roundhouse  foreman  who  is 
neglecting  the  maintenance  of  his  engines.    The  charges  are  used 


entirely  for  this  purpose,  as  each  engine  is,  of  course,  thoroughly 
repaired  regardless  of  the  mileage  charges  against  it.  It  will 
readily  be  seen,  however,  that  the  system  forms  an  excellen« 
means  of  keeping  track  of  the  records  of  lioth  locomotives  and 
mechanical    department    officers. 

The  mileage  allowance  between  shoppings  is  based  on  peculiar- 
ities of  the  particular  t\pe  and  design  of  locomotive,  and  on  the 
modern  power  varies  from  75.000  to  125.000. 

FIREBOX    RIVETING 


BY  N.  H.   AHSIUOLH 

The  fitting  and  riveting  of  tube  sheets  and  side  sheets  in  wide 
fireboxes,  as  locomotives  go  through  the  shops  for  repairs,  are 
among  the  heaviest  jobs  encountered  l)y  boilcrmakers.  \ariouf 
methods  of  fitting  the  sheets  and  driving  the  rivets  are  employed. 
but  those  described  in  this  article  have  been  successfully  used  by 
the  author  for  the  past  ten  years. 

The  tube  sheets  are  laid  out  and  punched,  and  the  tlangis  are 
scarfed  from  the  center  of  the  rivet  holes  to  one-half  the  original 

, ik'^^i  ^J2^'i'^ .u,_ 13L'— 


thickness  at  tire  edge  of  the  lap.  A  1  1/16  in.  lap  is  allow  c<l  from 
the  center  line  of  the  rivet  holes  for  V^  in.  rivets.  The  flange 
holes  are  then  countersunk  and  the  sheet  is  bolted  in  place  in  the 
firebox,  using  temporary  bolts  in  every  third  hole  all  around  the 
flange.  The  crown  sheet  is  heated  and  laid  in  place  on  the  flue 
sheet  flange;  the  top  corners,  the  side  flanges  and  the  mndring 
corners    are   then   heated   and   fitted   up   tight.     A   9   in.    stroke 


V;;,   r    Fig.   2 

riveting  hammer  and  a  flat  die  are  used  to  drive  the  rivets,  wiiile 
a  small  air  hammer  and  bob  tool  are  used  to  finish  and  caulk 
them.  One  boilermaker,  one  helper  and  a  rivet  boy  generally 
<lrive  all  the  rivets  in  the  tube  sheet  flanges,  in  from  six  to  eight 
hours. 
Fig.  1  illustrates  the  type  of  holding  on  bar  used  on  the  water 
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leg  rivets  on  the  sides  of  the  tube  sheet.  The  heel  of  this  bar 
is  cupped  out  J4  in-  deep  as  shown  to  prevent  its  slipping  off  the 
head  of  the  rivet.  The  bar  is  placed  as  shown  in  Fig.  2,  with  the 
end  on  the  bottom  water  leg  rivet,  which  is  the  first  one  applied. 
A  wooden  block.  A,  oi  a  thickness  to  suit,  is  then  placed  in  the 
position  shown.  A  hot  rivet  is  placed  in  the  hole,  the  bar  is 
placed  against  the  rivet,  and  pressure  is  exerted  by  the  helper 
against  the  end  of  the  bar  in  the  direction  indicated  by  the  arrow. 
In  this  instance  the  heel  of  the  holding  on  bar  acts  as  the  fulcrum, 
the  rivet  head  as  the  load,  and  the  pressure  exerted  on  the  end 
of  the  bar  as  the  weight. 

Enough  succeeding  rivets  are  held  on  in  this  manner,  going 
upward  along  the  flange,  until  the  bar  can  be  turned  as  shown  in 
Fig.  3  and  the  heel  used  to  hold  the  rivets.  Bolts  B  are  inserted 
through  staybolt  holes  in  the  side  sheets  for  the  block  to  rest 
upon ;  the  bar  is  turned  and  the  pressure  is  e.xerted  in  the  di- 
rection of  the  arrow. 

As  the  riveting  progresses  upward  on  the  side  flanges,  the  bar 


Fig.   3 

assumes  a  more  horizontal  position  as  in  Fig.  4.  The  angle  iron 
C  is  now  bolted  to  the  flue  sheet,  and  the  rivets  held  on  as 
shown  until  the  top  corners  are  reached.  Across  the  top  flange  an 
ordinar>-  holding  on  sledge  is  used  with  a  countersink  to  receive 
the  rivet  head. 

As  these  sheets  are  fitted  up  perfectly  before  any  riveting  is 
done,  there  is  no  slack ;  therefore  starting  the  riveting  at  the 
bottom  does  not  make  any  difference.  On  account  of  the  flanges 
being  scarfed,  and  also  as  all  rivets  are  caulked  as  soon  as  driven, 
while  the  holding  on  bar  is  still  on  the  rivet,  it  has  never  been 
considered  necessary  to  caulk  the  scams.  Tube  sheets  applied  in 
this  manner  have  run  three  years  and  have  never  been  caulked 


Fig.  4 

either  on  the  fire  or  water  side.  The  only  leaks  ever  noticed  were 
during  the  hydrostatic  test  after  applying  the  second  set  of  tubes, 
when  the  top  edge  along  the  crown  sheet  would  be  slightly  sprung 
but  not  enough  to  require  caulking. 

After  the  water  space  rivets  are  finished  the  mudring  rivets  are 
applied,  using  two  riveting  hammers,  holding  on  the  outside  with 
a  button  die  and  driving  inside  on  the  new  sheet,  using  a  flat  die. 
The  corner  rivets  are  driven  in  the  same  manner,  except  that  the 
holes  inside  have  a  deeper  countersink.  These  sheets  have  103 
flange   rivets  and  54  mudring   rivets.     All   riveting  is  generally 


completed  in  one  day  of  10  hours  by  one  boilermaker,  one 
helper  and  a  rivet  boy.  This  can  be  considered  a  good  perform- 
ance when  the  extra  work  neoessary  to  get  the  sheets  absolutely 
iron  to  iron,  to  avoid  the  necessity  of  caulking  the  seams,  is 
taken   into  consideration. 

In  applying  side  sheets,  the  heets  are  laid  out,  the  top  seam  is 
scarfed  as  in  the  case  of  the  t  ibe  sheets,  and  1  1/16  in.  lap  is  al- 
lowed for  ^  in.  rivets.  Aft( 
sinking  the  rivet  holes  is  done, 


r  the   machine   work   of  counter- 
the  sheet  is  applied  to  the  firebox, 
placing  temporary  bolts  in  everlr  third  hole  and  laying  up  the  laps 


thoroughly.     The  holding  on 


ar  shown  in  Fig.   1   is  used  with 


an  extra  long  handle  to  enable  ihe  helper  to  stand  in  the  ban  el 
of  the  boiler.  This  bar  is  placedjin  position  as  in  Fig.  5,  using  the 
hook  D  for  a  support.  This  hook  is  made  with  the  least  possible 
amount  of  bend  at  the  end,  to  (enable  a  workman  driving  rivets 
on  the  firebox  side  to  change  \the  hook  from  one  hole  to  an- 
other; the  helper  meanwhile  guities  the  bar.  The  threaded  nut  has 
a  handle  E  to  facilitate  the  work,  doing  away  with  the  necessity 
of  handling  any  wrenches.  Where  the  backhcad  braces,  as  at  F 
Fig.  5.  are  too  close  to  the  door  sheet  flange,  the  holding  on  bar 
is  turned  as  shown.  Rivets  are  field  in  this  manner  until  the  bar 
can  be  turned  over  and  the  he  ;1  placed  on  the  rivet  heads,  as 
in  Fig.  6. 

To  apply  a  rivet  to  a  hole,  the  handle  E  is  turned  backward  to 
loosen  the  hook,  and  the  bar  is  lulled  forward  to  provide  room 
to  enter  the  rivet.  The  helper  t  len  places  the  rivet  in  the  hole, 
using  long  spring  tongs;   in  th  s  he   is  assisted  by  the  Iwiler- 
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maker,  using  a  hook  inserted  in  t  le  next  rivet  hole  or  in  a  stay- 
bolt  hole,  as  is  most  convenient.  After  the  rivet  is  in  the  hole, 
the  holding  on  bar  is  placed  on  th<  head  by  the  helper;  the  boiler- 
maker  in  the  firebox  meanwhile  tightens  the  nut  of  the  hook 
until  the  bar  rests  on  the  sheet  at  G  and  is  also  hard  against  the 
rivet  head.  This  puts  a  spring  in  the  bar,  causing  the  rivet  head 
to  draw  up  tight  as  the  boilermaker  drives  and  caulks  it.  There 
is  very  little  work  necessary  for  the  helper  e-xcept  to  guide  the 
bar  on  the  rivet,  as  the  real  worl  of  holding  on  is  done  by  the 
spring  in  the  bar.  The  hook  is  ised  until  within  six  or  eight 
rivets  from  the  tube  sheet  flange,  ihen  the  angle  iron  is  used,  as 
in  Fig.  4,  to  hold  the  balance  of  the  rivets  in  the  side  sheet  seam. 

To  drive  the  rivets  down  the  d(  lor  sheet  flange,  the  side  sheet 
is  wedged  out  slightly  at  the  bottcm  and  the  holding  on  bar  and 
hook  are  used  in  the  same  mannelf  as  on  the  side  sheet,  except 
that  the  bar  is  at  an  angle  of  45  def.  with  the  seam,  instead  of  in 
line.     The  side  sheet  seams  are  nev^r  caulked. 

This  method  of  holding  on  rivets  has  many  advantages  over 
some  of  the  other  methods  of  using  wedges  and  cups  to  suit 
various  water  spaces,  requiring  an  <xtra  helper  to  use  the  sledge 
on  the  wedge  bars. 
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Inspection  and  Work  Schedules 

A  Combined  System  for  Locomotives  That  Is 
in  Successful    Use    on    the    Canadian    Pacific 


The  Canadian  Pacific  has  in  use  at  the  Angus  shops,  Montreal, 
a  combined  system  of  inspection  and  work  schedules  which  covers 
the  operations  on  the  locomotive  from  the  time  it  arrives  from  the 
road  for  repairs  till  the  repairs  are  completed.  The  system  has 
been  carefully  worked  out  and  is  giving  excellent  results.  The 
work   of   actually   arranging   the    work   schedules   is   taken   care 
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MOTIVE     POWER    DEPARTMENT. 

REPORT  OF  REPAIRS  TO  BE  MADE  IN 
CAST  MACHINE  SHOP. 
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Fig.   1 — Work    Report  to  be  Prepared  from  the   Inspector's   Report 

of  by  a  chief  schedule  man  and  three  assistants,  one   for  each 
of  the  two  machine  shops  and  one  for  the  erecting  shop. 

INSPECTION 

Immediately  after  an  engine  arrives  at  the  shop  for  repairs 
it  is  looked  over  by  an  inspector  in  the  yard.  This  inspection 
is   only   preliminary   and   is   mainly    for   the   purpose   of   deter- 
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MAINTENANCE  REGULATION  12  M  D  3. 
ENGINE  TRUCK  AXLES.  UMITS  Of  WEAR. 
ISSUE  NO    3    AUOUST  g    19U. 


t  Enc.na  trucK  sHra  (rf  onCioAl  olAmcten  «ho«n  uM«r  coluinn  '0»mct<r  of  Joumau"  •houW  M  nnio«M  from  uiKler  •n|rn«  wtun 
MIoalintitdlAmetertcvenACcanling  to  tl>«  typo  of  tr»<*  Soci.  »»l..«r.  to  bo  replAood  wril.  «.l..of  .tAiM.nl  .i«e.  «M,  if  tn« 
MmowMl  .>IM  .ro  in  |ood  condition  they  m.y  t}«  utma  for  .  .m«ll.r  enf  Hi*.  oth«rwlM  th«y  .11.11  b«  Krappod 

2  Ailnof.nlliinrouivmcNo  '  or  No  2  rep«lr«  If  fOond  1  16-  hollo- ort.por  or  1  32"  out  of  ro«od.  or  If  ooco^ar,  from  oUlor 
CUM.  opo  to  bo  trwod  oo  their  center..  iMwing  .  witnw.  m.rh  to  Uiow  th.t  no  unnocoMAry  meUI  hOA  boon  removMl 


TWO  WHEEL 
TRUCKS 


4  S.8- 

5  S  «•■ 


LIMIT      DIAMETERS 
FOUR  WHEEL  TRUC»~ 


4  «  O  LOCOS 


4  5-8- 

5  5-8" 


4-6  0  A  4  8  2  LOCOS 


4  S*- 

5  5*- 


TRAILING  TRUCKS. 


•  S4I- 


Fig.  2 — Limits  of  Wear  for  Engine  Truck  Axles 

mining  what  heavy  parts,  which  would  have  to  be  ordered  from 
the  iron  or  steel  foundries,  or  on  which  considerable  machine 
work  is  required,  are  missing  or  broken  and  will  have  to  be  re- 
newed. Orders  are  at  once  placed  for  renewals  for  these  parts  and 
work  is  started  on  them  so  that  when  the  locomotive  is  taken  in 
the  shop  and  the  repair  work  is  begun,  they  are  well  under  way, 
or  may  even  be  finished  and  ready  for  application.   The  possibil- 


ities of  saving  by  this  practice  will  readily  be  seen,  and  the  time 
required  by  an  inspector  to  determine  what  parts  should  be 
ordered  in  advance,  is  small. 

A  great  deal  can  also  be  learned  as  to  the  locomotive's  con- 
dition and  what  repairs  are  necessary  by  a  careful  examination 
of  the  repair  reports  furnished  by  the  foreman  and  master 
mechanic  in  whose  charge  the  engine  has  been  while  in  serv- 
ice, and  the  inspector  uses  them  as  a  guide  in  making  his  own 
inspection.  The  inspector  makes  his  detailed  examination  after 
the  engine  is  taken  in  the  shop,  and  fills  out  a  general  inspection 
report.  This  inspection  is  begun  before  the  work  of  stripping 
and  continues  with  it.  From  this  inspection  report  there  is 
filled  out  a  form  such  as  that  shown  in  Fig.  1.  for  each  shop, 
covering  the  work  necessary  in  each  department.  Orders  for 
any  further  parts,  which  for  good  reasons  may  not  have  been 
discovered  during  the  preliminary  inspection  in  the  yard,  are 
then  made  out,  as  will  be  referred  to  later. 

Standard  maintenance  regulations  have  been  developed  cover- 
ing limits  of  wear  on  certain  parts,  such  as  piston  rods  and 
axles.  These  regulations  are  arranged  in  card  form,  as  shown 
in  Fig.  2,  and  the  shop  inspectors  are  governed  by  them  wher- 
ever they  apply.  An  axle  or  crank  pin  is  not  removed  and  re- 
placed unless  its  condition  requires  it  as  indicated  by  reference 
to  the  limits  provided  in  these  cards.     The  limits  of  wear  have. 
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MAINTENANCE   REGULATION  ft9  M    ()  2 
CLASSIFICATION  OF  LOCOMOTIVE  RC^Mflt 
ISSUE   NO    3.  JULY    aO.   1910 


I.     HepAi*^  to  tocomilMti  to  be  *ub-*'»"ded  «•  follow*  - 

Wreck  r«p«lf«. 
■  D«f«ct  rcpftirs 

"  '.-  Runntng  repaid 

~*,'"  Shop  r«p«jp« 

2  Wf^cfc  rtp«ir»tO  be  0«»'(n»t«d  by  th«  letter  *'W*.  ar*  tho««  due  to  Accltfcnta  and  ce)l«ton»  ard  do  «Ot  indwda  th*  CO«l  .s'f«»tac- 
>ntf  del^:tiva  portions  of  t»e  engine  uiten  connected  wtth  accident  or  wrack 

3  Defect  rapairs.  to  be  dcaignatcd  by  the  letter  "D".  ftf*  thoa*  ndcaultatM  lnf>aplacing  brofcan  or  tfe«act<va  pan*  whtfi  no*.  aoc««n< 
panied  by  wr«ck  or  accident. 

4.  Runninj  repaii*.  to  be  de»tcnAtad  by  letter  "ft",  are  repair*  other  than  wreck  or  dcftet  on  whtch  fhceetJinatcd  coat  of  labor  at 
one  Khopp'ntdoM  notCKceMt$  10000  If  t>f«e  ••«  Changed  er  tum««when«ACinc  recatvca  ritnninc  rfpa>f«tUy  w<U  t<  tfcaif* 
natadae  R   T. 

5.  SKop  rep«<rs  to  be  dest<natcd  by  apectftc  numbera.  are  r«pa.ira  otftcr  than  wpcciror  defect,  oa  which  the  eatimatcd  c«et  of  laber 
exceeds  1100  00 

Shop  repairs  are  deei(natcd  by  number  accond-n(to  the  amount  oTwork  done  l>t.  on  machifMry  2nd  on  twbea  3rd  «n  flr«to«  ■» 
follow*  - 

General  fcpatrt  to  machinery  w<th  tires  turfed  orchanged 
Ltcht  repaid  to  machinery  with  tu<ea  turned  or  changed 
Ltght  repair*  to  machinery  with  ttrae  not  turned  or  changed 
Tut»e«  cemoved  and  »«aet. 

Tube*  part  removed  and  react  )f  teia  than  10pc^cent  cf  tufeea  arervmovgtf  It  ahpll  net  be  tett* 
a>d«red  a  repair 

Art!  apecifted  by  numbcfof  sheets  appind  two  half  aides  equal  one  shea* 
When  converted  from  one  type  to  another. 
e  Wncn  receiving  new  boile^  without  conversion. 

B   C       Wncfi  receiving  new  boilers  and  converted. 
6     FormM   P  14  to  be  mad i.  out  for  R.  T  and  Form  M  P  16  and  10  for  another  ahop  repair*. 


Machinery  Repairs  No.  1 
H>  2 
No   3 

Tube  ftepalra  Nc   1 

No  2 

Fire  boa  Repatra 
Conver«tone«>rRebu<lde  C 


Fig.  3 — Classification  of  Locomotive  Repairs 

of  course,  been  determined  upon  strictly  in  accordance  with  safe 
practice,  and  in  all  cases  the  recognized  stresses  have  been 
adhered  to  and  scrapping  limits  arrfveJ  at  by  the  use  of  safe 
working  stresses.  .    .       / 

In  times  of  depression  fn  business,  considerable  savings  in  re- 
pair expenses  can  be  made  by  carefully  noting  the  locomotive's 
condition  and  removing  and  distributing  to  the  machine  shop 
only  such  parts  as  absolutely  require  it.  This  does  not  mean, 
however,  that  each  engine  is  not  thoroughly  rep.iired  whenever 
it  is  necessary. 

ARR.\NGEMEXt    OT    THE    WORK    SCHEDULE 

The  method  of  classifying  the  repairs  for  locomotives  is  shown 
in  Fig.  3  and  is  standard  over  the  whole  road.  Xo.  1  repairs 
have  an  18  day  schedule  and  consist  of  general  repairs  to  the 
machinery,  but  no  heavy  boiler  work.  If  heavy  boiler  work  is 
required  the  repairs  are  still  classified  as  No.  1,  but  extra  time 
is  allowed  and  the  repairs  are  then  classified  as  an  MIFI.  F2, 
F3  or  F4  (or,  omitting  the  letters,  1,  1,  or  1,  2)  the  second 
numeral  indicating  the  number  of  firebox  sheets  to  be  renewed. 
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Tube  renewals,  in  part  or  for  a  complete  set,  are  shown  l»y  a<lclinyf 
Tl  or  T2. 

Xo.  2  repairs  have  a  14  day  schedule  and  consist  of  light  re- 
pairs to  the  machinery  and  tire  turning.     However,  in  case  of 


Fig.    4 — Stencil    on    a    Locomotive    Indicating    No.    1    Machinery    and 
Tube   Repairs  and  the   Renewal  of  Four  Firebox  Sheets 

the  failure  of  any  sheet  in  the  rirelK).\,  (.'ither  from  a  scorched 
crown  or  other  defect,  the  engine  would  then  receive  repairs 
classified  as  M2.  Fl,  F2  or  F3  as  the  case  might  be. 

Xo.  3  repairs  cover   some  specific  damage  or  defect  and   re- 


ARGUS   SHOPS . 
EKGIHE  OOTPirr . 

No.  1 

Date  In 

Bo.  2 
Date  In 

Data 
out 

Day 

Gang  Gang 

#1  ;  #3 

Gang  Gang  Gang i New 
#3    #4   #5  lEngs. 

Feb.  17 
18j 

r»b.  21  1  Mar. 9 

Monday 

2778 

17312; 

r     zi 

10 

Tuesday 

1  840 

■      3381 

8661 

19 
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11 

Wednesday 
Thursday 

S476 
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26 
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Friday 
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Saturday 
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17 

Monday 

8S1          ,  892 
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Wednesday 
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28 
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Friday 
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Thursday 

14 
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Wednesday 
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20 
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Thursday 

21 

26 
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23 

27 
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engines  to  be  shopped  during  that  week,  preference  being  given 
to  any  particular  class  of  pjwer  that  may  be  required.      From 

shown  in  Fig.  5,  dividing  the  work 
the  erecting  shop  according  to  con- 
kly.     In  the  two  left  hand  columns 


this  list  is  prepared  the  shee 
among  the  gang  foremen  in 
(litions.     This  is  revised  we( 


are  given  the  dates  on  whic  i  18  and  14  day  repairs  must  com- 
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Fig.  5 — Division  of  Wori<   Among  the   Various  Gangs 
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quire  a  special  time  schedule  in  each  case.  The  class  of  repairs, 
with  other  information  pertaining  to  them,  is  stenciled  on  the 
smoke  box  of  each  locomotive  as  shown  in  Fig.  4. 

Each  week  the  superintendent  of  shops  prepares  a  list  of  the 


mence  in  order  to  be  completed  on  t  le  day  given  in  the  column 
headed  Date  Out. 


Having  obtained  definite  informati 


to  be  done  on  the  engine,  and 


rmatioi 
also  tl  e 


as  to  the  work  necessary 
e  outgoing  date  from  Fig. 


f ' 


April,  1914 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


195 


i 


:,  it  is  now  possible  to  lay  out  a  time  schedule  for  the  entire 
vork  in  the  different  departments  of  the  shop.  This  schedule 
.>  based  on  the  master  schedules  shown  in  Figs.  6  and  7,  and 
..  varied  slightly  to  suit  different  types  of  engines.  When  it 
i.>  desired  to  limit  the  shop  expenditure  to  a  certain  amount,  a 
careful   selection   of  engines   is   made,   shopping   only   those   re- 
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should  be  completed,  and  from  them  are  prepared  typewritten 
sheets  like  that  shown  in  Fig.  8.  These  sheets  are  prepared 
daily  and  are  in  the  hands  of  the  various  foremen  by  8  a.  m. 
They  show  each  foreman  just  what  work  he  should  complete 
that  day  for  each  engine  in  the  shop.  In  case  something  has 
arisen  to  prevent  his  completing  certain  work  on  the  day  pre- 
vious, that  work  is  again  placed  on  his  list  and  an  X  placed  in 
front  of  it.  indicating  that  it  is  a  day  late.  An  additional  X  is 
placed  before  the  operation  on  each  succeeding  day  that  it  re- 
mains uncompleted.  It  will  readily  be  seen  that  this  serves  as  a 
constant  reminder  to  the  foreman  that  he  is  behind  in  his  work, 
and  that  steps  will  have  to  be  taken  to  catch  up  with  the  schedule 
if  the  engine  is  not  to  be  delayed. 

A  large  sheet,  combining  the  schedules  for  all  engines,  is  kept 
in  the  schedule  office  and  used  with  a  straight  edge  by  the  sched- 
ule clerks  for  their  guidance. 

A  list  of  all  material  that  is  late  is  also  prepared  daily  for  the 
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SCHEDULE     OFFICE 
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■      Drill 
»111 
Anseinble 
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X  Rec.fr.rmith   ?hop 

2226 

B.    Cyl.    head    (L.H.) 

Rec •    f rem  Foundry 

1014 

Cyl.    (R.K.) 

Bore 

3382 

Rep.  mat. 

Rec.fr.Erec'.inc  Shop 

new  En 

glne  )«aterlal 
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quiring  No.  1  or  straight  machinery  repairs  without  firebox  work, 

under  which  conditions  a  very  accurate  estimate  can  be  made. 

The  master  schedules  give  the  day.  based  on  the  date  that  the 

engine  is  brought  in  the  shop,  on  which  each  part  of  the  work 


Fig.  8 — Operation  Sheet 

benefit  of  the  superintendent  of  shops  and  the  erecting  shop  fort- 
man.  Orders  for  any  further  material,  as  mentioned  in  a  pre- 
ceding paragraph,  or  material  which  is  necessary  because  of  im- 
provements in  design,  are  passed  through  the  schedule  office 
and  a  record  made  on  a  special  card  form  for  reference  by  the 
schedule  men   when   making  out   detail  schedules. 

As  the  various  operations  necessary  to  completion  fall  due 
they  are  daily  added  to  the  foreman's  opeiation  sheet.  It  will 
be  seen  by  examining  the  operation  sheet  in  Fig.  8  that  fore- 
men and  charge  hands  are  not  only  given  advance  notice  of  the 
work  which  they  will  have  to  commence  on  any  particular  day. 
but  are  reminded  every  day  of  the  work  that  has  been  permitted 
to  fall  behind.  The  chance  of  any  one  item  being  lost  sight  of 
is  thus  reduced  to  a  minimum. 

The  schedule   men    follow   the   progress   of   the   work   on   the 
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I  uho  rVnovais,  in  part  or  f<  if  a  oiitniiK  tc  stt,  arc  >li<>\\  II  1«\  ;i>l<!iiiL;       <  iiyiius  l'>  l>c  sliiippiil  duriik;  that   week,  prctcrciicf  beiii}'  gixi-ii 

Tl  or>T^.  In  any  particular  class  of  jjuucr  that  may  I'c  required.      I'riHii 

.\'     2  repairs  have  a   14  day  ^clutlule  ami  consi.^t  of  liiilu   re-       this  li>l  i^  prepareii  the  >heil  shown  in   \'\k-  ^.  <Iivi(linjj;  the  work 

p.iii-    "o   the   tnachiiicry .  iHtH   tiri'   liiniiii'.;.      If"'\ve\er.   in    o;i>^-   i)i       aiiKim;  tlu'  lian.ii   I'nreinen   iuitlie  ereclinii  >lici])  accor(hn}i  to  ci>n- 

"  .liti.'ii-       Tills   i-,  revi-ed   ueeVly.      In   the  two  left  hand  columns, 

arc  uiveii   the  dates  t.n   uiiicli  IS  and    14  d.iy   repairs  must  corfi-. 


Fig.    ■i — Stencil    on    a    Locomotive    Indicating     No.     1     Machinery    and 
Tube    Repairs   and   the    Renewal   of   Four    Firebox    Sheets 

!lve  rallure  <if  .iii>  sIk-i.i  u\  the  lirelmx,  enher  iv"U\  a  >C'>rched 
v-rtivvn  .«ir  i.'ther  de(t'cl.  the  engine  wuuld  then  receive  repairs 
classified :as  M2,  E'l,  i-'2  or  1-3  as  the  case  niii^ht  \«:. 

\       .^   reiwiins  Vo\vr   M.me   specific  daiiiaiic   or   defect   an<l    re- 
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Fig.   5 — Division  of  Worl<    Among   the   Various  Gangs 
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quire  a  sjiecial  time  schedule  in  each  case.     The  class  of  re|»airs, 
with   oflur   infi>rmation   pertaining   to   them,    is   stenciled   nn    the 
stnokc  Wis.  of  each  locomotive  as  shown  in  Fig.  4. 
Each  \vi*ck,  ttic  suiurintendent  of  sliops  ijrejiares  ;i   list   of  the 


nunce  in  order  to  he  completed  on  il^e  day  j^iven  in  the  coUimn 
lieadeil    Date  Out. 

Il;i\injj;  olitained  delinite  informatioi  as  t<i  tlie  work  necessary 
to  lie  ilone  on  the  eiiijine.  and  .also  tliV  ontiioint;  <!ate   from   li^. 
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/il  15  now  jii'ssihle  to  laA  <im  a  tinic  sclK<iulc  for  thv  t'titirv 
,  rk  ill  the  (liffiTtiit  dcpartuKiits  of  the  shop.  This  schcchiU 
'ia>c«l  un  the-  master  sclitduks  shown  in  lijis.  6  and  7.  and 
\arii'd  shi;litly  to  snit  different  types  of  engines.  W'lieii  it 
.'u-ired  to  limit  the  shop  (.xpenditun-  lo  a  certain  anioutit.  -u 
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'I'lirinu  N"i>.  1  or  straiiihi  machinery  repairs  without  lirebnx  wor^r 

mukr  whicli  conditions,  d  very   accurate  estimate  can  be  ttiade. 

The  master  scheihiies  tjive  the  day.  hased  on  the  date  that  the 

fn.uipt  is  brpught  in  tht.shop/on.whiclltf^^^^^  the  work 


should  he  completed,  ami  from  thenl  are  prepared  typrwritien 
sheets  like  that  shown  in  \-\^.  S.  'lliese  sheets  are  i»repared 
daily  and  are  in  the  hands  of  the  variftus  foremen  by  8  a.  m. 
riu\  sh"W  each  foRniJni  jusi  what  work  he  sboUh|j«S-'tnpK-iv 
that  day  for  .eaCli  cnpine  in  the  sh<>]i.  Irt  «ist  sOrtictlriiu;  ^la^ 
arisen  to  jirvvetH  his  coinj)loti!iii  certain  w-trk  on  the  day  prer 
vioiis.  that  Avork  is  atraiii  placed  on  his  li>l  and  an  X  pku'e'l  iti 
front  i>f  it.  iudicatinv  tliat  it  is  a,  iLiy,  late.-  An  a<klivtoii:d  X  i^ 
jjiaced  1n"fare  tht-  operaiion  un  tach  .s"v*civdin«  ilay  i^Jai  it  't*  - 
inains  unc"omi>lelcd.-  JtWill  ri'Jidily  K'  seen  tbat  this,  jiexvts  as  \>. 
constaiit  reuiiniler  lo  the  f<«riman  tliat  he  is  hehitid  iti  hi^  w.ifk, 
;ind  that,  steps  vxill  h;n e  to  be  taken  li-  catcll  i^^P  wir''  i1k'  >chi<hilr 
if  ihe  vn^ifle.t>  injt  lo  lie  <j[elaye<h 

A  lariier>jieet,  camlMiiilig  the  scluHliijcs  for  all  ejigiues.  is  i-u^-i  • 
in  the  scluduli-  olticc  andl^^vd  W'ith;a.  s.iraii4litU-«lg« .by  ibt>  >clj<id 
nie  clerks. fur  thtir  yuida.]>ce.  =  -      "■■;■.•:.;.■.';■  ■-■■   ':'        '-'.\''-^.-'-": 

.V  list  -of  alV^^  is  lale^  is:iiUp  .i>'rci>arcd  daily  (or'ih. 
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Tai  I    bsirs  ,  "■. 

t&nl    box  .  ,  "■  . 

Crof>3l  oadr 
Expjunpirir.  bracket*    ; 
-I  If  torir'  , .;.  ■■ 

Cyl-  (L.H.)  -.■,. v:     ;■ 

Cy  1  •  bushiftp  ■•>•  ■.-  ■ ; 
Valvf;   busiilftiw  ■  ~  ■ 
Crosshesds ■         -        • 
Kranes  .  .'r', 

frasrt;  fillep*  v.;  _'...-.. 
Deci  cartj^.;'  '■  ,"■.  ■■■ 
Top  rails 

S-   tjl.   head  TtiB^) 
Cyl.    (R.i;.)-   .     . 
Hep.   mat. 


Oceratlor.r 


;■  Dial  Ivor -• 

,'    rellv*»r  ■  ■.■  •  '■ 

y.  Turn .  "el !*«r 

,  '-■  Celiv»r  .•.•■',■  -r  ■ 

XT  Hec  .    f  r .    Kirv  .  jf  ,«'b«'^ 

,    XCellver 

■  Turn. 
■  .    ■  Aareirble 

'-■    rtare 
.        Pec-.fr.  Foxuvit-;-- 
„■      Del  Ivor 
.--■.•  tellver 

■•.•'".  Rec..  fr-?l«rr        >    • 
-    ^'^  Plaiie 

-■-  y  tvrn'.  '  ■  r:  I : 

\     Turrti:     : 
,..',■■..  Deliv*«r 

■■.jr  Key  -Up.  -o:  ;  V  •- 

."Grind  .rod ' 
,  i' .  I'urti. 
;.    Cellvpr 
•  X  aeliirer 
••-■  'rha'no 
W  Babbitt 

JCVill    rc-lr 
.    :■  re!lv'>tr 
.  •'  >■  De  1  i vT>r 

;  •  Rec.fr.Fowidry 
:y  Apso-hle  ■:■'-■_■ 

i  lane 
X  ■H«c.fr.piIry../l»»4Rl     *"'■ 
Bee .  f  r  .i:r»ctln€::a!»r 
Drill  ■■-■■■■' 

viu         ■;  >;.';.^ 

Apseifble  ..  ■    •  --'  •■ 

■x  -rime.  »«= 

Fl*ne  ;    '- 
X  Rec.fr'.rBlth  .^hor 
■  ' -Reci    rrrn  Foundry 
.  ,     Bore   - 

Boe.rr.Ercc*  Jri;  '**1?  .• 


>1, 


X   Fla.-. 

Tut--  r~i? 


'Kr." 


^ew   Lr^lr.e  Vutorlal  •  : 

■        ■■  .'-  •-•■-'■■  ■.-■-.'. 

*     ."      ' 

■2661    j  Frare  fillers 

'-    '."  Deliver 

-  ..-     ]    B.    eyl.    ccvRt-o.     .'...',     ■■ 

...    ■,  -reliver 

•     '  £•  Val.   covers      "  .;     ;    ■ 

.  :  ::    deliver 

.Center  Cbstc-      -V  •';■   . '• 

X  Dellynr     - 

■S665    ;    L'tef-.  pipes               .-"■-    -.I 

Deliver 

.--.  ;    j   StaCk    t    rood 

.-■  •■      Deliver 

2663    1  Cyl.  i.  Valve  casinea 

■    Deliver 

1  Friction  east p. 

...- 

Fift..« — Operatiort  Sheet 

beiKiil  oi  the  superiiitendeiU  <»f  shop^  and  the  ervclinti  shop  foPv - 
man.  Order-s  for  any  further  niaitTial.  as  inentioiu-d  in  a  prV- 
cedini;  paragraph,  or  niaU'rial  which  is  iiecessary  l»ecause  t if  mi- 
iiiroviffuflHs    iii  <tesisif>.   "ire   pas^ed^  the    .sclKs^ok*   Vilthr 

aiul  a  recortl  ina<kv "«  a  special  card  foriti  lof  refefctvt'e;  b.\ 
schedule  men   wheti  iViakitiJi  out  di»tail  sclw-clules. 

As    the    various  .t>peraiion>    necest^ary    t^i  vom|ilelion    fall    due 
ilie>*.i»jre  daily  a«lrted'tr>'tfteforeiij^  slicet,     k  wiill 

lie  seen  by  exannnittfT  life  oiH-rati«m^^^^^  .shtct  in  Fig.  8  that  fore- 
men rnid  cliar£!e  hands  are  not  otdy  .yiK en  advance  notice  of  the 
w<,«rk  which  they  will  have  to  conunence  on  any  particidar  <]a>. 
Ittit  are  renvjn«led  ^ev^•Ty  day  of  the  work  tliat  has  l»een  permitted 
to;  fall  behind.  The  chance  of  any  one  itein  beinji  lost  si^dU  t>^ 
is  thus  redtice<l  to  a   inininnun.  .  :  .    i  .  '  ■ 

ihe   schetltilc   men    follow    the   progress  <»f  ibe   work   ori  the 
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various  parts  through  the  shop,  keeping  in  touch  with  the  oper- 
ations and  checking  them  off  the  operation  sheets  as  they  are 
completed. 

The  schedule  office  also  acts  in  a  large  measure  as  a  clearing 
house.     If  a  foreman  needs  material  from  another  foreman  he 


the  Canadian  Pacific  to  mak'e  up  the  new  sheets  as  they  are  re- 
quired; a  large  stock  of  boiler  sheets  is  not  carried  as  is  the 


practice  on  some  roads. 

In  making  out  the  daily 
erecting    shop    foreman    a 


operation  sheets  for  the  use  of  the 
charge   hands,   the   erecting  shop 


X 


C  p.  RY.  AWGUS  SHOPS 
EBECTIHO  SHOP 
LOCOMOTIVE  REPAIR  SCHEDULE 


Data 


a/aa 


z7z 


1/L 


a/17 
'37ia 


3/19 


3/30 


3^1 
W3' 


3224 
1/85 
3/86 


3/87 


3/88 
3/30 


Ds7 


6. 

15 


18 


Operations 


Off  whesla>  Strip  for  Tost^.  Teet  boiler. 
Siiote  box   door  anJ  netting" off ." 


Stripping  c onpleted.  Steaio  and  exhaust  pipes  oiitT 
Material  dejiyered.  Headera  out.  ~ 


(a)  Boiler  to  boiler  ahep.-  (brBoller  ready  for  boiler  aakera. 


Pramea^ brought  in  shop.  

_liJ^_ft*ameB_  laid,  cylinders  aet* 

17_ ^Binders  up,  cylinders  bolted,  widthafurnlahej^ 


Motion  plate  up. 


Shoes  and  wedges  laid  off. 

19__Guid[o8  and  orossheads  lined  up,  boiler  aet  arxj  tested^ 

8p__Motion  hun£,  sprlng^gear  up,  engine  wheeled. 

2i._   Headers  In^Boller  lagged^  Runboard  brackets  up. 

88  Jjot^lon,  flnlahed ,  headers  tea  ted,  runboarda  on. 

83  JfaAyes  set,  brake ^ear  up ,  cab  on. 

Steam  and  exhaust  pipes  in. ^__  

Plates  and  netting  in,  rods  on,  truefca  In  place . 

?5  j  Li^t^  BOrk  finished."         

Biigine  on  trial".  


84 


se 


Note.-  (a)  If  boiler  is  to  have  heavy  repairs  in  Boiler  rhop. 

(b) "     "     '  Erecting  "hop. 


Date  Day 


Remarks 


5 


gng.  Ho.  8510 


Hep.  Ho.  1.    Days  86 


stripping  5 


Boiler  Work  16 


DayB_ 
Day  a  I 


Erecting  >fter  TesJtJ?  Oaya 

Scheduled   in  S/3fl.   Out   VSO. 
Gang  Bos s B el 1^ 


Enyine  Repairs  ■ 
Conversion . 


Boiler  Repalr3 • 
Sides,  Tul>e  and  Back  Sheet. 


Shopping  Record. 

Engine   in  Tard 
Engine  in  Shop       ,      ^ 
Engine  on  trlalT  ^/^o/TTT 
Engine  Delivered  3/gl/l4. 
Days  in  Yar3     3. 

Days  in  Shop  26^ 

Dayfl  at  Angus  29 . 


Fig.  9 — Erecting  Shop  Schedule  for  a   Locomotive  Undergoing   No.  1    Repairs 


takes  the  matter  up  through  the  schedule  office.  As  the  order 
was  placed  by  the  office,  the  records  there  tell  exactly  on  whom 
and  when  the  order  was  placed.  With  this  schedule  system  a 
detinite  order  is  established  for  each  operation  and  everything 
is  done  systematically.     It  is  impossible  for  a  foreman  to  over- 


schedule  clerk  has  a  master  oferation  sheet  like  that  shown  in 
Fig.  9  for  eacli  engine  in  the  s  lop.  P'or  example  the  operation 
appearing  on  the  sheet  for  en  jine  3510  for  March  20  will  be 
"shoes  and  wedges  to  be  laid  om."  Similarly,  various  operations 
will  appear  for  every  other  engine  in  the  shop,  and  operations 


Job!   Sldea  Tube  and  Back  Sheet 

Ho.  of  daya;   3  Daya  Stripping 

16  Daya  Boiler  Work 


C.  p.  RY.  ARGUS  SHOPS. 


BOIISR  SCHEDULE. 


Eng.  Ho.   3510 
Clasg  M.  4»  K. 


Date  Day  Ho 


Schedule 


Remark 


_2/2e 

3/3 


Engine  in  shop 


I 


Boiler  oft,  start  drilllnf;  staybolts 

Piniah  drilling  s tay bol t" 

Cut  out  aeajna^nd  mudring  rivet" 

Sheets  out 


3/7 
3/10 


3/11 


9 
10 


11 


18 


IS 


14 


15 


16 


18 


Hew  sheets  ready     - 

„Hang  s  ides   Back  aheeta  ready     

Hang  tube  and  back  aheeta.  Cloae  eornera 


Rivet  mud  ring _^ 

Cork  mudring 

R 1 vet  tube  and  back  sheets 
Rivet  top  aeam8_ 


Staybolts  in  and  cut 
Rivet  staybolta 


Rivet  staybolts 


Tubes  in 


19 


feit' 


Fig.  10 — Schedule  for  the  Boiler  Work  In  Connection  with  Fig.  9 


look  any  piece  of  work,  as  he  has  a  daily  reminder  in  his  oper- 
ation sheet. 

In  order  to  show  the  methods  used  in  making  out  the  oper- 
ation sheets,  an  erecting  schedule  is  shown  in  Fig.  9,  and  a 
holier  schedule  for  the  same  engine  in  Fig.  10.  These  are  for 
No.  1  repairs  with  heavy  boiler  work,  and  show  how  the  boiler 
work  is  dovetailed  in  with  the  machinery  repairs.  The  time  in 
this  case  was  extended  to  25  days,  owing  to  the  boiler  work 
necessary. 

In  explanation  of  the  apparently  long  period  of  time  taken 
for  the  boiler  work,  it  should  be  stated  that  it  is  the  practice  on 


previously  shown  as  due  and  not  jjet  completed  are  also  shown 
preceded  by  an  X  for  every  day  th^y  are  overdue. 


The    boiler    work    and    the    worl- 
handled  in  a  similar  manner. 


IN 


of    other    departments    are 


Java. — In    J^va    railway    trains    are    not 
m.  to  5  a.  m.     Therefore 


Lighting  Cars 
operated  at  night — that  is  from  7 
very  little  provision  is  made  for  jlighting  passenger  coaches. 
An  acetylene  plant  has  recently  been  installed,  however,  at 
Bandeong,  and  acetylene  lighting  apparatus  is  being  substituted 
for  oil  lamps  in  the  cars  of  the  thrpugh  trains. — The  Engineer. 
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A    CHEAP    METHOD    OF    MAKING    BRAKE      offset  slab  to  which  is  fastened  an  air  cylinder.     The  piston  of 


SHOE   KEYS 


BY  E.  A.  MURRAY 
Master  Mechanic,  Chesapeake  and  Ohio,  Clifton  Forge,  Va. 

A  new  method  of  manufacturing  brake  shoe  keys  is  in  use 
at  the  Chesapeake  &  Ohio  shops  at  Clifton  Forge,  Va.  By  em- 
ploying the  machine  shown  in  the  illustrations  it  has  been  found 
possible  to  reduce  the  cost  of  making  these  keys  from  1.75  to 
0.4  cents  each.     The  output  of  one  blacksmith  formerly  was  400 


this  cylinder  is  connected  to  a  gear  rack,  which  in  turn  engages 
the  gear  segment,  the  back  of  which  acts  as  a  former  f<>r  the 
key.  ^^    ^ 

This  device  is  the  invention  of  R.  L.  Woodrum,  smith   fore- 
man at  Clifton  Forge,  Va.   .;.  :v 


EFFICIENCY 


Machine  for  Making   Brake  Shoe  Keys 


BY  ROBERT  W.  ROGERS 
Instructor  of  Apprentices,  Erie  Railroad,  Port  Jer>is,  N.  Y. 

There  has  been  so  much  talk  on  safety  first  and  safety 
always,  that  it  seems  well  to  call  to  mind  that  if  anything 
is  done  efficientlj'  it  will  be  done  safely.  There  are  several 
considerations  that  railway  employees  should  bear  in  mind 
in  carrying  out  the  idea  of  efficiency. 

Beginning  at  the  bottom  of  the  ladder,  the  laborer  can 
often  save  much  time  in  accomplishing  his  work.  He  fre- 
quently walks  a  greater  distance  than  is  necessary;  and  how 
often  three  men  are  called  upon  to  lift  a  weight  when  two 
would  be  sufficient.  The  tools  supplied  the  laborer  are  often 
inadequate,  or  they  are  not  the  proper  kind:  a  shovel  that  is 
too  long  or  too  short  is  difficult  to  use  and  wastes  time.  A 
gang  leader  can  get  improved  results  very  often  by  studying 
how  best  to  use  the  men  and  tools  furnished  him. 

Machinists,  boilermakers,  blacksmiths,  and  all  other  shop 
men  should  learn  to  use  their  tools  to  produce  the  best  re- 
sults in  the  shortest  time.  A  good  man  in  any  of  these  lines 
of  w^ork  must  have  initiative;  in  these  days  of  piece  work, 
it  is  becoming  more  and  more  necessary  for  the  rapid  turn- 
ing out  of  good  work,  if  tlie  man  is  to  make  a  good  income. 

The  more  efficient  a  man  is  the  more  money  he  makes. 
In  doing  any  job,  it  is  the  worker's  first  duty  to  see  that  his 
machine  or  tool  is  in  proper  condition,  that  no  one  is  likely 


keys  per  day.  The  use  of  the  device  illustrated  has  accom- 
plished an  increase  in  the  shop  output  to  4,000  per  day,  and 
with  the  use  of  much  cheaper  labor. 

It  will  be  seen  by  referring  to  the  engravings  that  the  keys      to  be  struck  by  the  moving  parts  of  the  machine  or  by  flj-ing 
are  made  from   i/.  in.  by  1^  in.  flat  iron.     The  first  operation      chips,  and   he   should   plan   his  work   so  that   he   may  know 
is  to  cut  the  stock  to  12  in.  lengths,  after  which  it  is  sheared      just  how  the  various  steps  follow  each  other, 
diagonally  by  the  special  shear  blades  shown,  making  two  keys  The    supervising   force    in   any    shop    should    first   see   that 


ji'    -r-''    v'-' 
l-Thus-Sfeef.     yA^^Z.^t^ 

I 


» I 


2-Pifeh-24Teefh 


,'       4i' 


,^  4j  i:ini''fi['n'f'itifiii  T~ 


I 

--i 


/-  Thus  -  Casf/ntn. 


->i/|t<- zsi- ^l'^ 


---f-- 


1. 


%! 


i,--?->j      Z-Thus-SfeeL 

B 


a. 

T 


0 


3' 


."T 

j-Thus-Sfw/. 


^X^_ 


111'  » 

Jjr/4  Iron  cuf  in  12  lengths 


and  sheared  dragona/y. 


V.—9-—>\ 

C      Z-7hi/s-S/ee/. 


|< f3 H  Shear  Blade  Guide 

1 '  for  holding  iron 

L  rr  -  - ------^ 1  diagonalif. 


1-Thus-C.I. 
Jo  soil  Shear   ^     A 
Blade  ~^ji 

I 


-»l3h»- 


G    n 


Z-  Thus  -  Cas'f-  Iron. 


Details  of  Machine  Used  for  Making  Brake  Shoe  Keys  on  the  Chesapeake  &  Ohio 


out  of  one  length.    The  second  operation  consists  of  heating  the  the  workmen  are  protected  from  injury,  and  then  intelligently 

iron  and  rolling  it  to  shape.     The  tool  used  in  the  operation  is  direct   them   in    their   work.     They   should   always   be   ready 

designed  so  as  to  turn  the  gib  on  the  end  of  the  key  and  roll  it  to   supply   advice,   when"  needed,   as   to  how   best  to   perform   a 

to  the  proper  length  and  radius  in  one  operation.  job.     Such   co-operation   between   the  supervising  force   and 

This  work  is  accomplished  on  an  ordinary  bending  machine,  the  workmen  is  bound  to  give  more  correct  and  rapid  results 

common   to   almost   any   railway   smith   shop,   consisting   of   an  in  turning  out  work. 


196 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDIT  OX 


\'0L.  88,  Xo.  4 


vari<iii>  pails  throtigh  the  sli^'i'-  ki-cping  tn  touch  witli  the  <'iici- 
ations  and  cht'ckini:  thtm  olT  the  <.>j)irati<in  sheets  as  they  are 
cotnplctetl. 

1  he  schedule  oftice  also  nets  in  a  larjic  meastire  as  a  clearing 
huuf*c,     If  n    ff'Vejn.'in  n«eds  ntaterial   froni  another  f.^romaii   he 


lie  Canadian  T'aeilic  tu  ma  e  up  tlie  new  sheets  .Is  the\-  are  rc- 
(|iiire<l ;  a  hirye  stock  of  h  jiler  slieets  it;  not  carried  as  is  the 
practice  on  some  roads.  >.. .;"~ •••••./•.•;-•'.■ -. 

In   makinsi  out  the  daily  jriporation  sheets  for  tlie  use  of  the 
erecting     sli< .p     f.. reman     anil     charge   hands,   the   erecting   shop 


C.  p.  RY.  AWCUS  SHOPS 
EBECTIMG  SHOP 
LOCOMOTIVE  REPAIR  SCHEDULE 


Data  ;  Day 


Operattons 


Date  '  Day 


.2/88 

,     3/2 
^    3/3 

■    3i   ' 


RenarkB 


3/17 

3/18 ; 

3/19  t 

3/20  1 

._3/21  1 

-3/S&  [ 
-3/?9  I 

"3/30 i 


Off   irheola.    Ktrip   f^r  Tent.    TopI   boUop. 

Saoko  box  loor  ani  nattln;;  off. 

Strlijlng  oo=ple.te<l.    .'^toa'ft  nisA   exhaust   pipes  out. 

Katertal  deliv^re-i.      HealQr:^   out. 

1%)  Boiler;  to  ^H«rflhoji;^Jb^J  Botlor  road^f  Top  boll"p  Tav-"r3. 


16 ; 

le  i 

20  ' 

21  . 

2"   . 
83   i 

24 

25  ', 

26  ■ 


?paDo9    brought    in  shop. 

PraT.t»s    laid,   -lyllnlopa   net- 

Blndnra   up,   cyllndopn   boltei,   wHthn   furnlnhcl. 

Shoeo  »n1   wedges    lall   off.   Vollon  pl.ilf!  up. 

Guld.iB    anl    r.roBshoadn    lined    up,    bollor   net    ar.l    • 

Votlon  hun£,    sprlnp   f?'"""  '^P'    I'^s'"®  whxol'.'rl. 

Headers    In.    Boiler    lacrol.    Runboard   bra- Scot n    up. 

Motion   finlohed,   healera   teatod,    runboard.i   on. 

Valves   aet»   brake   gfinr  up,   oab  on. 

Etean   and    exl.auBt    plpog    In. 

Platoe   and  netting  In,  roln  on^   tru-i-p   In  rla"f. 

Light    tfOrlc   flniB;,'.d. 

Engln"   on   trial. 


>-i'.-.1. 


Kote.-    (a)    If  boiler    lo    to   have   hoavy   ropalro    In   Boiler    "lior. 

fb)      • "  "   Froctln?  "hop. 


"nf.;Jto*t_^8Slo_'., -J '.  ■'    ,•     -'^     "  ■ 

Rep.    !Io.    1.  Payn^    9i/''y""\''.  '.'V/. 

■trippint:  3  ^y^.i^^^y 

Bo  11  op  '.Vopk    16  Days,  ^^f' 

'^reotlniT  After  Teat  7  Days  '\  .' 
TchMulol  In  "/r^n.  Out  7./^r!.:  ■: 
CTanf  Boua      Bell. 

Enrlh*  Rep»lp." . 

0'>nv'-rr>10r. . 


floiler  Ren!r". 
'Hep,    Tube   and    Pad:   rheet. 


"hoppinR  Record- 

'•n£lne   in  Tard      q/':6/14>;\:^^ 
Knrine   in  rhop     V^''A4V     ' " 
rritir.o    nn  Trial      7/^^/14. 
Knrlno   Drllvored    y/ri/^A. 
Days   in  Yard     7. 
Tayn    In   :"hop  n8. 
DavR    at    Anrun    "^"^ . 


■•^.i' 


Dolayp - 


m 


Fin.  d — Erecting  Shop  Schedule  for  a   Locomotive   Underqofna   No.   1    Relairs 


takes  the.,  niatitrijp.thniiit'h  iho  schedule  otticfe;  r -  As  <li(4  Q.rder 
was  iil{ice<l  by  the  t'tYiee.  tlie  records  there  toll  vxactly  on  \v|i(.m 
and  when  the  order  was  ])laecd.  .  Witli  this  schedule  system  a 
dei'iiiitc  ordet  i><  i^^'tablislK'd  to,r  cavh  operation  anrl  everything 
is  (lonc'systeniiiiically.     It  is  imJH3S.>«il>le  lor  a  foreman  to. over- 


schedule  cK  rk  has  a  master  o|] 
I'ig.  9  for  each  engine  in  the 
appearing  on  the  sheet  for  en| 
"shoes  and  wedges  to  he  laid  oi 
will   aplK-ar  for  every   ittlur  en 


ration  sheet  like  that  shown  fn 

lop.      I'or  example  the  opcrati"i1 

inc   3510   for    March   20   will    l^e 

Simikirly.  various  operalirais 

lie  in  the  shop,  and  operations- 


'■■■*  ■■ 


Jobs^jildoa   Tube   twii   isacl:   fheet 

Ho.  of  days;      3  Days  Stripping 

!■;   Dayn   Boiler  Top;c 


C.    p.    BY.    AKGUS   SHOPS. 
BOIUCR   SCHEDULE. 


Date7"Day  "So" 


~Sch»laIe 


Reciarki 


Fng..  Ho.       S510  , 


Claor    ».   4.    K. 


c/aai 
-/.-    ■ 

3/3 

3/4  . 
3/5  , 
3/s  j 
8/7 

5/3-  . 
3/10; 
3/U  ' 


4 

5 
6 
7 

e 

9 

10 

11 

3/1?  I    i:: 

3/14'  13 

3/15  14 

3/17  ,  i5 

3/ia  I  16 

3/19  !  17 

3/20  '  18 
^21  ' 


s/is  ' 


Engine  In  shop 


BoHor  ofir,  start  dPllllnE.otrjybnttc 

Plniu'ji  drllllnc   ptaybolta 

Cut   out   frnana   anl   nudrlng  rlvotn 

:;heotH   out 

aoif  nheotj  ready 

Har.f-   aHea.      Back   8heet3   ready 

Hanr    tube   and    hac>    aliOotn.    ClOao.eornern 

Rivet   audrln;: 

Cork  lurirln/i:  ,       ■ 

Rivot    tube  Hrnd   back"  sheets 

Rivet    top  Beain 

iitaybolta   In  anil   cut 

Rivet   atiytaolta 

Rivet  ataybolts 

Tubea    In 

T<'at 


Fig.   10 — Schedule  for  the   Boiler  Work   In   Connection   with    Fig.  9 


'r-r.  '7i".-"-  I.  >t,",-,';'i    -,  V/.l 


1. '.k  aiiv  pui.e  -i  vfb'irfcr' .as.  he  ha^  a  ^dajljr.  irerai^Kler  i»  )»«S  Qpefr 
at  icrtl  sheet.,    ;.,      v/\'-- '%'■ ''^■■''':-' \..  i^^':  'r' .''■'■■''  ''''  '  ■■     -'.i-^ 

lii  oftlcrvljpr'slWw  thej^^^^n^  Used  in  making  out  the  oper- 

ation shcer9;.'?in,ii?r0ctihg^.. Schedule  is  shown  in  lig.  9,  and  a 
T'oiler  sche<iule  for  the  same  engine  in  Fig.  10.  These  are  for 
.\<>.  I  repairs  with  heavy  boiler  work,  and  show  how  the  boiler 
Wiotk . is  <lovetaited  lu  Avith^tfie  hiathinery -  repair.s.  The  time  in 
this  casie  .:«-^i  exttMitU-.d- to  25  "days,  owing  to  the  boiler  work 
necessary.  ;..  . .  ,..V;.v-'^'-    ■'••■;•    V  ;       '  -,  ^ 

in  explan9tlOT^^^•^f■  the  apparently  long  period'  of '  time  taken 
f*')!*  the  1  ►oiler  Work,  it  should  be  stated  that  it  is  the  practice  on 


previously  shown  as  due  arid  ti6t  jjet  cojupicteVl  aye^Jt!.§d':JHiK»\i^ 
preceded  by  an  X  ff)r  every  day  thiy  are  ovvrdue.        -Vr.- 

The    boiler    work    and    the  worl|    of .  other    de|Kirtments-,afefj 
handled  in   a   similar  manner. 

Lir.HTiNT.    C.\Rs    IN    Java.     In    Ji\a.  railway    trajns    arc    not 
operated   at   night-  that  is   from  7  ■.■  riiv  to.Sa:,  ni'.    .Therefore 


very    little    provision   is    made    for 
An    acetylene    i)lant    h.ls    recently    I 
ilandeong.  an<l   acetylene   liubting   ai 
for  oil  lanijis  in  the  cars  of  the  tlir 


igbting  passenger  coaches; 
een  installed,  hnwever,  at 
Itaratu-  i-s  being  substituted 
ugli  trains.— T/f<*  Eii<:iiiCi:r. 
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BY  E.  A.  ML'KKAY 
Master  Mechanic,  Chesapeake  and  Ohio,  Clifton  Fortie,  Va. 

\   new   nifthnd   of  nunuitacturing  brake  shoe  Ice^^^ 
nt  the  Chesai)eake  &  OJiio  shops  at  Ctifton  l>)rgc,  Ya.;.  By  ejti- 
p!.  .yiiiff  the  machine  shown  in  the  ilhisirations  it  has  heen  found 
l'0>sil>!e  to  reihice  the  cost  of  making  these  keys  from   1.75  to 
0.4  cents  each.     The.  caitinit  of  one  hiacksmith  formerly  was  400 


A  GHKAP   MKTHOD   OF   MAKINC;  BRAKE     (.lYsct  sJaUtoAviiK^^^^^^ 

SIIOH     KR"^'S  .  thii«  tS^JinUcr  is  connectedto  a  gear  ravk;  wJiicii  jn^l         engages 

— tltcgear.  «t'gnK*o^rt  lie  back  o  f'rmer   f<^r  the 

ThiVdevice  is  tlw  iinveiui\>iV  of^H^  L;  \\oKfifirtini;  amillv  fore- 
iH^fi  at  Qiftpri 'Forge,  Va.^      ■ 

:,.u      EFFICIENCY 

m  KOBiKt  w.  ui)GI-:rs 

IhslruClor  4»f  Apprentices,  l">ic  RailriMnl.  Port  .fcrii*;  X. . V  ■ 

There  has'  becri-so  much  taiku  oit  saiefi!  'ft'^*  '^"'' •  >afft. 
always,  tliat  it  iseems  wej!  W  oalt'  to  Hiind  that  if  anything 
i.s  (lone  ellicienlly  it   will   Ivt-  done  ^af'^dy.^'n^  are  several 

consideratic'us   that  rai1\vay   enii>loy<'ii-s  sUoiild  1«ear  in  mind 
ID  carrying  put  the  idt■a^«d'  efficiencv . 

lleginning  at  the  l"^ttoin  of  the ;  'adder,  the  laiwrtr  can 
often  saveinucli  trinj;'  in  accontjdislmig  his  work.  He  ftf- 
qvuntly  walks  a,  greater  distance  than'  is'iiecessary ;  atid  lio\\ 

I  .fien  three  nienari'  calle«V  tlDoij  to  lift  ?  weigiit-  when  tw- 
would  Ik-  stifficientj,!  The  t«?>(ds  siitiidiv<l  the  ■liihofer  are  oitev 
iiuulequate;  Jt>r  tlieV  .art- ;iird  fhe  p''''H'cr  ki«4l:  iij^'hovvr  thjit  i- 
too   long   or  -too   shidl  .  i<  AiillicnU  .tVr  irse. -afitl   wastJcs^  titijc.  "  A 
gaivg  leader  can  get  ii.uproveites^^^^ 
how  T)e<t  to  riise;  tJji:  -lueir  aiid  i%VK<  ftitrtiislied  1nn 

Maclniii^ti.  hoiloriiiaker^.  hhrck<n>ith.^,  atid  all  <itiur  siiop 
m en,  should  learn  to.  use  t ItvJr  toi  "Is  ty  produce  the  be ^t  re- 
sults tu  tlve  .sh<>rle--*  tinH\^;  A  these  H»ti  - 
■ 'I "work  hiitst  have   nVitiativc:  in   ihe>e  ^daysr  of  i>iece  Avork.: 

II  is  becotdi.ttg  fnorv  and  ttiore  necessary  for  the' rajiid  tnrn- 
ing  out  of  go<>d  work,  if  the  inau  is  tx»  niakt  a  good  iucouii 

ki-Vs   iKjr'yay:  V'TllCrtlse   irf  d^  thyke  illustrated  h;«iaccotn^  I  l^e    more    cfticit^it    a    liiaii '  i-^  tbe-moVi;^ 

r.Hshe<i   aij  increcise  >iT(  the ^)o|)  pulpi^^^  to^^e  tUat  hi- 

with  llie  use  of  inUch  chvaiter  labor,            'r-'-y.rr/'U.:j:'^-:i'.^-C.^.r;-^  W^^^iinc  <ir  tool  is  in- pi'^'jK-r  coiiditidai.  that  h4>^ 

It   will   be  seen  by  referring  to  the  engravings -tbait  thfe'kcys  ;  K'  l)e  struck  by  ■the  moving  parts  <il  tliv  inachiiic  of  Ivy  iiying 

an-  mn<le  from   ;/.  in.  i)y   1;4  in.  Hat  iron.     The  I'lrst  ojK'-raiti<»n  chips,  and  he   .shoHl<l   plan   his  •w«.*rkhG;.t 
!-  to  cut  the  sfotk  to  12  iMr  lengtliLs;  after  which^ 

'iiagonally  by  tte  special  sliear  blades:  shmvii/iuaking  two  keys  llic    siipcrvisingOfofecir  in   :itity  :#^                                    that 


Machine  for   Making   Brake  Shoe   Keys 


i-Thc'S-S*eel. 


k---3j<--->ji-->j 


I 


j:-- 


^  ■■  ■•.;  •;."  Z-Pifch  -24 Teefh 


rt-^ 


nm 


fF'    T-^ 


D 


^^ 


i;,K^-?-« 


:■  ',       ■■.:■.    ■,^-hThus- Cas^ /ran.  ^-^t*/ ^ 


«~1" 


and  ihfared  dxy^ona'u- 


wiv 


ihTHus^f^. 


K— -X      Z-Thus-Sfeel. 

B 


■       :.-.:  ■■■•..  ■'.":;   -.■.••.••N      t 

•  '•■  ■■■■-  ■■■■■  .'v  :-:.■•■■:  T     u— 


U  a 


U 32Z _ 

Z-Thus-Sieel. 


V—9-—A 

C      Z-Thus-Sf^l. 


'<=    C 


a 


xy~-^ 


2  Pifch 
24  Tee^h 


'^' 


i— -  X_»:j_  ■ 


|<— --/5— — >j  Shear  Bfade  Ooide 
'   for  hotdin^  iron 
-j  diayoriQly . 

7hus  -  C.I. 
-  Tost/if  Shear  *     i 


Boffon,  Shear  ^  ->i/h^. 
Blade 


Blade 


■♦►-*-*( 


Z-  Thus  -<&?»/  tron. 


Details  of  Machine  Used  for  Making  Brake  Shoe  Keys  on  the  Chesapeake  &  Ohio 

"Ui  ..I  one  length!    'The  W<^onid6perMiorico^^           "f  heating:  the  ■  t W  Avorfenieil  are  p^Totected  from  injwfyv' an<i  theti  iiiteTligeniK 

iron  and  rolling  it  to  shape.     1  he  tool  used  in  the  opendi<m  IS  direct  thettini;ttij?trv\()rk.    T1tc)\  should  always  be   reatly 

designed  SO)  ^s  to  turn  the  gib  6n  the  eiul  of  the  key  aii<l  roll  it  to  supply  adAkvvAvluii.iTeeded.as^^t^^^           best  t©  pefforrni   a 

to  file  proper  length  and  radius  in  pne  operatioii.                  ■    ; •    '  ;  K^>-     Such  eo-operatioii   between   the   supervising   force   and 

Thi<  Work   is  accotniili>iIu(1  on  an  Virdinary  iKiiding  machine.  the  Avorkmeu  is  bound  t<>  give  nK>re  corre"-t  and  rapid  ro-nlts 

v-'MMUon   tt>;alni.ost  ■any.  railway,  sjuiili    ^hoii.   consisting   of   an  in  tiirniug  <iUt  worlc;     .  ,,  .  ':c^^^^^^                           ■:-■:'-    ■ -■ 
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LOCOMOTIVE  AND  CAR   REPAIR    NOTES 


BY  W.  T.  GALE 

REPAIRING     INJECTORS 

When  removing  injectors,  the  repair  man  will  often  use  a 
hammer  and  set  in  loosening  the  nuts  instead  of  using  the 
proper   wrench.      This   practice    will   knock   the   injector   connec- 


Fig.    1 — Application   of   Jig    for    Reducing    Injector  Connections 

tions  so  much  out  of  shape  that  in  time  it  will  be  impossible 
to  make  a  tight  joint.  The  tools  and  jigs  shown  in  Figs.  1, 
2  and  3  are  used   ti>  contract  or  expand  these  holes  and  bring 


Fig.    2 — Jig    for    Reducing    Injector    Connections 

them  back  to  the  proper  size,  which  in  many  cases  will  save 
>crapping  an  obi  injector,  lig.  1  shows  how  the  contracting 
tool  is  applied  to  reduce  the  size  of  the  connection  so  that  the 


place  by  a  pin  /)  on  each  side  of  the  slots,  and  they  are  forced 
in  l)y  a  set  screw.  The  handle  P  is  applied  to  the  body  at  H 
and  is  long  enough  to  give  Sufficient  leverage  to  turn  the  jig 
after  the  set  screws  have  beei  set  up.  One  of  the  connections 
which  is  to  be  closed  up  is  sh(  wn  at  /:.  and  C  is  the  plug  which 
is  screwed  in  the  connection  vhile  it  is  I)eing  rolled.  The  ex- 
|)ander  is  shown  in  Fig.  3,  md  consists  of  a  sectional  steel 
bushing  and  a  tapered  plug.  The  inside  of  the  bushing  is 
bored  to  correspond  to  the  ti.per  of  the  plug  and  the  outside 
contains  a  groove  for  a  steel  snap  ring  to  hold  the  four  sections 

to  fit  the  smallest  hole  to  be  ex- 
taking  care   of  the  larger  holes. 


in  line.     The  bushing  is  made 
panded,   the  taper  in   the  plug 


Fig.     4 — Bulldozer     Equipped     for     Shearing      Rivets     from     Truck 

Transoms 

The  plug  is  driven  in  by  a  ham  iner  and  the  bushing  is  turned 
frequently  to  prevent  ridges  foriiiing  on  the  inside  of  the  hole. 

RECL.MMING   CAR   1  ilUCK   TRANSO.MS 


An    inexpensive    method   of   sh 
truck  transoms  is  shown  in  t'igs. 


?aring   rivets    from    freight   car 
4,  .T  and  6.     A  Xo.  4  Williams 


ii  W  bite  bulldozer  is  equipped  Ikith  the  shear  /•"  as  shown  in 
lig.  4.  This  shear  is  b»)lted  to]  two  heavy  angle  bars,  which 
are  riveted  to  a  plate  and  the /plate  is  bolted  to  the  face  of 
the  bulldozer.  The  transom  is  lield  as  shown  in  Fig.  5.  It  is 
raised  to  the  proper  height  l)y  tile  wedge  .-/  and  the  bar  B,  the 


Fig.   5 — Holding  the  Transom   While  the    Rivets   Are    Being  Sheared 

on  a   Bulldpzer 

gage  C  being  used  to  measure  the  height  above  the  table.  A 
bracket  D  is  placed  over  tlie  channel  to  prevent  it  from  moving 
out  of  position.  The  thrust  of  the  shear  is  taken  up  by  the 
back  stop  E,  which  is  rigidly  clam  )ed  to  a  heavy  block  foun- 
dation. The  rivets  in  the  flanges  ar  ?  removed  by  a  small  shear- 
bonnet  will  have  a  snug  fit.  and  Fig.  2  shows  the  construction  ing  tool  under  a  steam  hammer,  /as  shown  in  Fig.  6.  This 
of  the  jig.  The  body  A  contains  three  slots  for  the  adjustable  method  saves  considerable  time  in  removing  the  22  rivets  in 
block  B.  Each  block  has  a  small  steel  roller  which  rolls  the  each  one  of  these  channels,  as  with  the  old  hand  process  only  18 
injector   connection   back    into   shape.     The   blocks   are   held   in      channels  could  be  finished  in  a  ten  pour  day,  whereas  with  this 


Fig.  3 — Jig  for   Expanding    Injector  Connections 


N 
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lu'tliod  145  channels  can  be  reclaimed  in  the  same  time.     With  fits  over  the  small  end  of  the  valvC^pindle.  and  the  hottom  is 

-.lie    channels    shown    in    the    accomi)anying    illustrations    seven  made  similar  to  an  end  reamer.     The  tool  is  held  central  in  the 

livcts    are    sheared    at    each    stroke    of    the    bulldozer.      Fig.    5  jig  by  the  cover  plate  C,  which  screws  into  the  jig  and  bears 

^hows  the  method  of  driving  out  the  sheared  rivets.     After  all  on  a  shoulder  on  the  tool.     The  tool  is  turned  by  the  wrench 


■ 


Fig.   6 — Shearing    Rivets  from  the   Flanges  of  Truck  Transoms 

the  rivets  are  removed  the  channels  are  straightened  and  used 
again. 

REPAIRING    VALVE    SPINDLES 

A   tool    and   jig   used    for    facing   back   the   threads   on   valve 


^IBTi-  "fall        ^^^-          ^^^^^^^^^H 

■s 


Fig.  7— Jigs  for  Repairing  Valves 


Fig.   8 — Details  of  Jig   for   Repairing   Valve  Spindles 

/'  and  is  driven  down  Ijy  screwing  the  cover  plate  further  into 
the  jig  A.  This  device  will  be  found  valuable  in  tlie  engine 
house  for  such  work  and  modifications  of  it  have  been  use<l 
to  finish  off  the  valve  seats  of  Water  glass  and  gage  cocks. 


CHUCK    FOR    TURNING    ECCENTRICS 


BY  PAUL  R.  DUFFEY. 

The  chuck  shown  in  the  engraving  is  used  to  hold  locomotive 
eccentrics  in  proper  alinement  with  respect  to  throw,  for  turn- 
ing the  (jutside  face.  Fig.  1  shows  the  base  plate,  which  may  be 
altered  in  design  to  suit  the  machine  on  which  the  work  is  done. 
The  four  studs  .  /  are  used  to  hold  the  main  chuck  plate,  Fig.  2. 
This  plate  is  drilled  at  /f  so  that  it  may  be  shifted  a  reasonable 
distance  on   the    studs  ^li     The   eccentric  rests  on    the    face   C", 


|. /ol ^ /(?.__ 


Ftn/ih  al/or^r  an/  £-.  -^ 
Harden. 


-7---H 

-14'- ^ 

\^        >^>.2.  ......     . 

y — e- — -H  ^^-fr 


\ 

Three  Hrus,  flochtnc  '^/ 

Finish  aft ceer ana  ,  isa 
Hondcn. 

r/g.s. 


spindles  is  shown  in  Figs.  7  and  8.  The  spindle  is  held  in  a 
vise  and  the  jig  A.  I'ig.  8.  which  holds  the  tool,  is  screwed 
down  over  the  stem.     The  tool  B  has  a  hole  through  it  which      as  well  as  providing  an  e.xtra   means  of  clamping 


Details    of    Chuck   for   Turning    Eccentrics. 

Fig.  2,  and  is  held  rigid  by  means  of  the  dies,  Figs.  4  and  5. 
These  are  pressed  against  the  sides  of  the  eccentric  by  means  of 
the  expanding  plate.  Fig.  3.  being  pulled  down  to  place  by  the 
pin  shown  in  Fig.  6.  The  die.  Fig.  4,  is  slotted  to  engage  with 
the  keyway  in  the  block,  which  helps  to  insure  proper  alinement 
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LOCOMOTIVE  AND  CAR    REPAIR    NOTES 

BY  W.    1.  GAI.I-; 

RKH A  IklXO    iNJECT<  iK> 
\\  hvil^  •n*ni»>y&iJ^.'m}t"<?t'JCs.  .^fl  ni.ni    will    <<\\<.u    ii>c    a 

luimmcV   Uil'i    >i't    in    ]o. .x<-ni>l!^    t!ic    'li't-*^    itij-tcaW    ni    usinj:    iIk 
1  r.  jH  r  wTi-ncIi/     1  his  jir^ctioi-    will   kii'irk    tlir   injcrt'ir   ii-nncc- 


Fig.    I  —  Application    of    Jig    for    Reducing    Injector    Connections 

11-    -M   liriKli   ■  iM     ■?   <lr;ii>f   tlwit   ill   tiiiu'   it   will   be .  impossible 
ni;ikr   ,1    tiiL;llt    i"'int.      The    tools    and    ji'js    >li"'wn    in    I  iu-.    1. 


rifi" 


1-  ?nr,ii-t    i.r   e\ii.M;il   tin -e   Iimk--   ainl   liriim 


Fig.    2 — Jig    foi     Reducing    Injector    Connectlors 

.111     '-•;  rlu:."prKi»Vr    -;'<.    wliieli   in    niaii>    \-a»i-    will    -a\e 

|ij>iilji'  ;d;iV-  i>^i.  injt'OlMf.     .  I  J'-i-    1    shovfs    Fruw    llu    r.  .nirailini; 

-   ajijilted   t'l' recliKT  tljt:' siirc   ..f  tlu'  conne.cti"»U  So  that   liu 


Fig.    3 — Jig    for    Expanding    Injector   Connections 


lilai'e  1)\    a   pin    /^  on  i-arli   >i<l 
in   li\   a   >et    >ore\\.      i'lie   han< 
anil   is   lony    enouj;h    tt>  mivt? 
after  the  sft  .screw  -   ha\e  hee 


<>i  the  >l'it-«.  ami  they' are  fnrcen 
le  /■  is  appliefl  to  tile  hody  at  // 
.iittu-ient  leseraye  to  tnrn  tile  jii; 
1    -et   nji.     (hie  of  the  omnectioii- 


whiili  i«.  to  1>e  eloM  il  np  i-  >-h<lwn  at   /:.  ami  I    i>  the  jiiuvi  whieli 
i-    serewetl   in   tiie   eotniection  kvliile   it    i><   heinsi  roHeiJ.      I  he   ex- 


ander 'is'   sli-iw  11    in    i-'iij!'.    3 
lm>.iiiiit;    aini    a    tai)ir<<l    pint: 
Iiiifcd    to   correspond   to   the   t 


liul   consists   iif  a   sectional 'stct'l 

The    inside    of    tile    Iiusliinn     i» 
per   of   tile    phi.u    and    the   om-ide 


in    line.      I  lie  luisiiing  is  made 
pandetl,  liu*  taper  in'  thi>^^  i>hii 


ntanix  a  yr.ir.ve  for  a  steel  >  lap  rin.u  to  liold  the  four  seclion> 


to  lit   the  sinallest   hole  to  be  Ox- 
takinu    care  -«>|   the    lari^^er    jiok-s. 


Fig.      4 — UiillJozer      Equipped      for 

Tran 

I  lie   pliiii    i-N   drixeii   in    li\    a   lian 


fri'iiuntly   to   ))re\ein    ri<lui»    for  nini;   ou   tiie   iii^idr  ..f   the   lioiv. 


Sheaiirig      Rivets     from     Truck 
oms 

nier  and   tiie  Im^Iiini.;   is  turned 


K!   t   K      rR.WsMMS 

eariiii;    rivets    from    frei^Iit    car 
4.  .^  and  ''.     A   \o.  4  \VilIiani> 


kit  1.  \l  \ll  N(,    >    \H 

.\ii    iiir.\pen'ii\e    nietliod    of    si 
truck  transoms  i>  -"hown  in   lii*s 
\    W  iiite    Imlido/rr   i<    e'|uip|ied  l\itii    tile    >luar    /     as    siiown    in 
li'..;.    4.      'i  lii^    ^iiear    is    l.olted    t.l   tw,    iiea\y    aiiyle    !>ars.    wliich 
III     ri\rted    lo    a    ii!;ite    and    the  jplatu'ls.. bolted   to    the    face- V>f 
I  Ik    liulldo/ir.       rill    iraii-oin    i<   ield   ;:<   ^lio\\n   in    l-'it;.   5.      It    is  ■ 
raided  to  tile  pr..per  lK-ii;li|  by  tlV  we<i'-;e  ./   and   the  bar   /»'.  tl:e 


Fig.   £» — Holding   the  Transom    Whilelthe    Rivets   Are    Being   Shenied 

on    a    Bull(  ozer 


^a.ve    C     beiiit;    n^ed    to   nie.i^urc    til 


bracket   /'  is  placed  o\er  the  chant;  .1  to  pre\ent   it    from  moving 


out  of  position.  The  thrust  of  t 
back  stop  /:,  which  is  ri.uidly  ciai 
dalion.     'I'lie  ri\ets  in  the  tiaiij^es  a 


iioniut    will   ha\e   a   -nu!:   lit,  and    lii:.  2  shows   the   construction  ini;    tool    under    a    steam    hammer, 

of  the  >ig.      rile   body   ./   contains  tiiree   shits   for  tile  adjustalile  method    saves    consideralile    time    ii 

block    /A      I'.ach   bloA'k    lia-«   a    -mall    steel    rolKr    which    rolls   the  each  one  of  these  channels.  a>  with 

injecifir-'.c«»nnectiojt   back    into    >hape.       llio    blocks    are    held    in  diamiels  could  In-  llnished  in  a  ten 


lieiiihl    aIo\r    the   table.      .\ 


e  shear  is  taken  up  by  the, 
ipe<l  to  a  Iieavy  iilock  foun-'' 
e  removed  by  a  small  sliear- 
a>  shown  in  liy.  f).  This 
reniovin;;  the  22  rivets  in 
the  old  hainl  process  only  18 
liour  da  v.   whereas  with  this" 


\i'«iu  1*^14 
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til. Mi   145  cliannt4s  i^irW  rtrihimt'fl  in  tW  <aiTic  im^^  .,vcr  tiie  small  cnVf.,f  the  valvv  >piii<14«.-..  an. i  tlu-  lM.it..tn   i^ 

.1  aiincls    slinwn    in    iliv    avOMiMiam ini*    illusti:ali..ns    scveiv     niiiib  similar  t<.  an  cud  rcani«/r/    Tlict<K>i.  is  held  central  in  i\k 
■  ■-     in:    sluari.!    at    i-ucti  ^strokv    <*♦:  ttu;    JTulUKizcr:      pjg^   5  '   jig ';ljr  rfic  ctiVcr  I'JaW  t  ,  whjc^^^^^  jig  and  Warr 

u-  ;!ic  iiKtli.i.l  ,,f  .Irivin-  ..in   tin-  -.hrana  rivvts.     After  jalt    ;  VaV  .a  slwuWer  «>n  tfe  t-'O^ 


Fig,   S— Details  of  Jig   for  Repairing   Valve  Spindles 

7 *  ",nffd-  »$. iflTii^Nrn  dw^  inv  a..\^  r   i.l.iu    luniu  i    im. 

lif/usc   fof:-»;i|ic)i--ttvo  i  ,  V  I! 

fmUli,  otf  rtiy  ,  vatVi*  iiO.-u«  <jt  wat^t;- -^ki-sK . an«l  ,«-«?<<'  av'*"^>'~ 


CHI  C:k    1  OR    Ti  KNIN(;    HCCI-MKICS 

1  ill-  vlintrk  sji*  •^Vty>ii  iTiv  e'^sra viilij?  is -rtsvd.  la  *Jin1<l .  1-  >o  .ni.  *t  i  v  > 
iociinrics,,ui  ;|n-MfH:r.:i?intnH:tit  with:  Tt>|tcc^^^  throw;  f«>r-t nrii- 
inn  tlu'  Mntsi<lc;f;icCy: '-Hsi^/l  shM\Cs::ni^  whitli  ma>-  W 

altcr«<'l:iiV  <ksif:;ii  t<v  snit  tin- madiinv  ow'vyh^rh  tlu-  vvork-  is  (liitii' 
Nh:  f'«Of  >tUiIs  /i   Hrr  Usitl  (..  lu.hr  t 
I     1  1  :.:w  j4,;^lrfS-J!i; '^  \/    -^Ci  .        I     i,*J^*j    I      This  i^ativ  is  jtrillv»l;itl  /^' >f>  tlmt  it  nia\  1k- ^liiiti»l  a  rvas«>nah^ 
■  ';-i  V --.-.x  ■;!':;.  ■:.-.;.  ■':■''■..-•     " '  ^^^ISlanp^;:•;<.rtl^•tUe:^stnlls ';  (.;.:  ■  .Niv^ycvulriV    r«-i-    '.ii.;tlit!'  face  :('. 


Fig.    f — Shearing    Rivets    from    the    Flanges    of    Truck    Transoms 


jam: 


k  1  I  •  A I  k  I  Siii '  \Vv  lA'*:.  ■*!  V'X  TtW-  > 
A   tooi  jind  lijf  ij5c«r  for    facing  l^ick  the  'thTcatlsi ..•»«;  v-ajw 


^i,„x^i/oZi::^M-~^.^/o^—^-^ 


1^ 


f^' 


rjg.3. 


-T-r — ^         > 


i.\ 

■i. 

1 

J      r 

Details    of    Chuck    for    Turning    Eccentrics. 


Fig.  7 — Jigs  for   Repairing   Valves 


Fig.  2,  grjcl  is  lul.I  fisiift  hy  m0h^W>t::t1ti»^  d^^^^^  4  sm4  5. 

These  aire  i)res!>e(LaBrtin>t  the  sulesfrf/tlu;^^  hy  means  ..f 

ihc  expandins,'  ])laU".   1  iu.  3/ Uciii'^  |Mille<l  cfimTi  to  place  hy  the 


_,        _...    .^  ^     .  _    ...    .-^    .'  -1      -  <-•       t       '  -— -      -'       --:----r>      I—--..-..--.      '•«'"w«B      ^■.,.      p««ft\>\,      1*^        HIV 

-I'inclUs   is   sh.iwn    in    \\\i-.   7  an<I   S".     Tile   spimllc-   is  held  in   a  pin  shown  in  Fii;.  U.     TIio  die.   Fiji.  4.  is  slotted  t.»  enKa.ue  vvitli 

^■:-e   an<l    iIr-   jii-    ./.    1  jy.    N.    which    hi>l(ls    the    t<i..I.    is    screwed  the  kv.vway  in  the  Mock,  which  helps  t<>  insure  proper  alinement 

<l'un  .  \fr  the  stem.     The  tool  /f  has  a  hole  tlir-mgh  it  which  as>  well  as  jKrovidint:  an  c.^^f?  means,  irf.olamjiinin. 
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ADJUSTABLE    PLATFORM    FOR    GAR 

SHOPS 


or  less,  including  the  carbo 


BY  GEORGE  E.  McCOY 

The  adjustable  platform  shown  in  the  line  engraving  is  in 
use  in  the  passenger  car  paint  and  repair  shops  of  the  Canadian 
Government  Railways  at  Moncton,  N.  B.  The  construction  is 
shown  clearly  in  the  illustration.  The  plank  which  forms  the 
platform  has  two  truss  rods  and  king  posts  Strengthening  it 
below.  This  plank  is  supported  at  either  end  by  a  bracket  which 
is  so  arranged  that  it  can  be  raised  and  lowered  by  means  of 


Adjustable    Platform    Used    on    the    Intercolonial 

pulleys  and  a  hoist.  The  brackets  are  guided  by  2  in.  pipes  sup- 
ported against  the  shop  posts.  These  pipes  are  drilled  every  12 
in.  with  11/16  in.  holes,  and  the  brackets  rest  on  pins  which  are 
inserted  in  these  holes.  A  ladder  is  provided  at  one  end  uf  the 
platform  as  shown. 


SOME  MODERN  METHODS  OF   WELDING 


Thomas  Heaton,  member  of  the  Institution  of  Mechanical 
Engineers,  presented  an  interesting  paper  before  that  society 
February  20.  1914,  on  electric  and  gas  welding  systems.  Mr. 
Heaton  described  briefly  the  different  systems  in  general  use 
today.  He  believes  that  this  new  type  of  welding  is  much  bet- 
ter for  certain  classes  of  work  and  produces  far  better  results 
than  the  old  method  of  welding  in  the  coke  tire.  .\s  regards 
the  gas  used  for  gas  welding,  it  was  believed  that  acetylene 
gave  the  best  results,  and  of  the  electric  processes,  that  the 
electric  arc  was  more  suitable.  It  was  also  stated  that  both 
the  gas  and  the  electric  systems  have  fields  of  their  own,  and 
were  economical  when  used  in  their  own  spheres.  In  general, 
however,  he  also  believed  that  the  electric  is  far  more  effective 
because  the  heat  is  produced  within  the  work  itself,  whereas 
the  heat  of  the  gas  flame  is  applied  entirely  from  the  outside. 
Where  work  is  suitable  for  the  electric  arc,  welds  can  be  made 
far  more  quickly  than  by  the  oxy-acetylene  flame.  Concern- 
ing the  strength  of  the  weld  he  spoke  as  follows : 

"The  character  of  the  metal  at  the  weld  is  changed  to  some 
extent  when  welded  by  these  processes.  It  loses  some  of  its 
ductility  and  some  of  its  strength,  but  loses  far  less  than  does  a 
blacksmith's  weld.  Many  tests  have  shown  that  89  to  96  per 
cent  of  the  original  strength  of  the  metal  can  be  relied  on  in  the 
electric  welds.  It  has  been  said  that  the  electric  welding 
hardens  the  metal  by  filling  it  with  carbon  from  the  electrode. 
This  is  not  the  case.  For  example,  in  welding  mild  steel  the 
fierce  heat  of  the  electric  arc  burns  out  all  the  impurities  more 


,  and  leaves  the  metal  at  the  weld 


pure  iron.  If  any  hardening  defect  has  ever  been  found  it  has 
been  due  to  bad  manipula  ion,  or  to  the  fact  that  the  metal 
was  never  of  a  proper  wddable  quality,  or  the  polarity  was 
wrong." 

The  accompanying  tables  iliow  the  effect  of  the  welding  upon 
the  metal.  The  plates  wer:  tested  mechanically,  both  longi- 
tudinally and  transversely  along  the  welded  joint,  and  for  com- 
parison, the  unwelded  metal  is  used.  The  results  of  the  me- 
chanical test  of  the  unweldec  metal  are  the  mean  of  three  lots. 
I  he  chemical  analyses  and  i  he  mechanical  tests  were  made  in 
August,  1913,  by  F.  C.  Tipler,  chief  chemist,  locomotive  de- 
partment, London  &  North  Western  Railway,  Crewe.  The  pieces 
of  material  were  prepared  it  the  works  of  the  Steel  Barrel 
Company,  at  Uxbridge,  and  w^re  of  Siemens-Martin  open  hearth 
steel  ys  in.  thick. 


Table    1— CjIemical   Analyses 
Electricklly  welded 


Acetylene  welded 


Unwelded 
metal 

Per  cent. 

Silicon     0.009 

Carbon    0.15 

Sulphur    O.OJS 

I'hospliorus     qrw#S 

Manganese     (ft64 

Iron    (by    difference) 99.108 


100.000 
Taule   2 — Mechanical  Tests 

Elect  ricallyhV'eldcd 


Welded 

Unwelded 

joint 

metal 

Per  cent. 

Per  cent. 

0.003 

0.009 

Trace 

0.15 

0.020 

0.085 

0.043 

0.068 

0.27 

0.49 

99.664 

99.198 

Welded 

joint 
Per  cent. 

0.002 
Trace 

0.071 

0.067 

0.34 
99.520 


100.000  100.000  100.000 

DN   Mud  Steel   ■«   Inch  Thick 
.Acetylene  Welded 

A . 


Un- 
welded 
Elastic   Limit  ) 

Tons  per  sq.  in.  (    15.20 

Breaking  Weight  (    ^.  ..   i  24- 

Tons  per  sq.  in.  J    26.66   "J^     9 

Contraction   of  area       )  .-  t- 

Per    cent.  5  ''''"^ 

Extension  on   4  inches)  »,  ,, 

Per   cent.  (  ^3.16 

Extension  on   2  inches  (  ,„  , , 

Per    cent,  i  ^0.33 


Welded  joint 

Longi- 
tudinal 


Trans- 
verse 


Nil         11.76        11.60  Nil 

25.60=  I   ^,  ..{  18.24=      23.20  = 


•Broke  in   weld.       tBroke   outside  g  go  length 


Table   3 — Mechanical   Tests   on    Tw  >   Strips   of    Siemens-Martin    Mild- 


o 

St 

U  Hi 


.  Inch 
1.480 

1.478 


Inch 


Steel  Sheet    Y 
Maximum 

-A, 

B 


(  78.8'/o         100.2-:^ 

46.66  49.60  Nil 

26.33  13.50        "  4.25 

33.66  22.00t        8.00 

JBroke  clear  of  weld. 


Inch    Thick. 


load 


Square 
inch 

0.185 
0.185 


^  n 
I- 

Per 

cent. 

29.63 


Incre.^sing  Size  of  Ste.am  Tu  ibines. — There  is  an  extraor- 
dinary development  taking  place  in  the  size  of  the  individual  unit 
in  the  field   of   steam   turbines.     \/e   were  commenting  a   short 


Remarks 


Original 
I  Kicctrically 


3-59  (  SS.-^  28%  5     '0.93  5.23    (  «'ilded 


while  ago  on  the  fact  that  a  unit 


built;  yet  during  the  past  year  on;  of  this  size  and  another  of 
2.S,0(X)  kilowatts  have  been  built,  and  it  is  stated  that  orders 
have  been  placed  for  four  of  30.00)  kilowatts  and  one  of  35.000 
kilowatts. — Scientific  American. 


of  20,000  kilowatts  had  been 


Weight  ok  Locomotive  "Puffing 
cation.   South    Kensington    Museum 
following  particulars  regarding  the 
ing  Billy,"  whose  centenary  bccurr^d  last  year.     The  weight  of 
the  engine  in  working  order  was  8  ^ns  6  hundredweight,  and  of 


Billy."— The  Board  of  Edu- 

London,  has   furnished   the 

celebrated  locomotive  "Puff- 


making  a  total  weight  of 
)f  12  tons  12  hundredweight. 


the   tender  4  tons  6   hundredweight. 

engine  and  tender  in  working  order 

At  a  speed  of  five  miles  an  hour,  "'Piiffing  Billy"  was  able  to  haul 

about  50  tons,  but  on  occasions  as  much  as  70  tons  was  hauled 

at  a  reduced  speed. — Scientific  Aniencaii. 


Grinding   Wheels  and   Their   Use 

Discussion   of  the   Character  of  Wheel   to   Be 
Used  and  the  Speed  at  Which  It  Should  Be  Run 


BY     A. 

Tool   Foreman,   Central 


R,     DAVIS 

of  Georgia,    Macon,   Ga. 


In  selecting  proper  grinding  wheels  for  the  various  classes  oC 
work  in  the  locomotive  repair  shop  the  following  features  must 
be  considered  :  The  rapidity  of  grinding  or  cutting  desired ;  the 
total  amount  of  work  to  be  performed ;  the  tinish  to  be  produced. 

These  three  elements  are  usually  of  importance  in  the  order 
given.  The  speed  of  a  wheel  and  other  operating  conditions  be- 
ing the  same,  they  are  influenced  as  follows : 

The  rapidity  of  cutting  is  increased  by  using  a  coarser  grit  or 
softer  grade  of  wheel. 

The  total  amount  of  work  performed  by  a  wheel  is  increased 
by  using  a  finer  grit  or  harder  grade. 

The  finish  produced  is  improved  by  using  a  finer  grit  together 
with  a  softer  grade. 

Other  considerations  to  be  noted   in   selecting  wheels  are: 

The  kind  of  metal  to  be  ground  :  Cast  iron  varies  to  sucli  an 
extent  that  wheels  should  vary  in  like  ratio  to  get  the  best  re- 
sults. Nos.  24  to  38  grit  with  combinations  of  grades  varying 
with  the  hardness  of  the  iron  will  prove  satisfactory.  Cast  iron 
and  hardened  steel  require  wheels  of  similar  grades. 

Its  forms  {whether  surface  or  edge  work)  ;  The  greater  the 
area  of  contact  the  softer  the  grade  of  wheel  that  will  be  re- 
quired. This  is  probably  due  to  the  fact  that  as  the  contact  area 
is  increased,  the  loatl  increases  in  the  same  ratio  and  dulls  the 
grits  faster,  making  it  necessary  that  the  bond  be  more  friable. 


pump  rods,  etc.,  ground  on  a  plain  cylinder  grinder,  and  bush- 
ings and  pins  for  motion  work.  On  piston  rods  and  valve  yoke 
stems  to  get  a  good  finish  at  an  economical  rate  requires  the 
adjustment  of  many  conditions  as  follows: 

The  work  should  be  turned  with  a  coarse  feed,  %  in.  or  over, 
leaving  1/64  in.  to  1/32  in.  stock  to  grind.  This  will  reduce  the 
cost  of  turning  and  the  coarse  feed  helps  to  keep  the  wheel 
from  glazing.     The  centers  sliould  be  in  good  condition. 

Rests  should  be  placed  at  not  less  than  15  in.  intervals  and 
should  have  a  positive  feed.  Spring  rests  will  not  prevent  chat- 
ter on  work  that  is  out  of  round  if  heavy  cuts  are  taken. 

The  work  (.003  carbon  steel  and  special  alloy  steel  heat 
treated)  should  have  a  speed  of  from  30  to  70  ft.  per  minute, 
according  to  its  diameter,  the  larger  diameters  having  a  much 
greater  area  of  contact  with  the  wheel  and  consequently  a  heavier 
load,  should  revolve  at  a  slower  rate  to  avoid  chatter.  The  same 
wheel  may  be  used  on  different  classes  of  material  by  varying  the 
speed  of  the   work. 

Using  from  14  in.  to  1  in.  traverse  per  revolution  will  meet  the 
average  requirements  and  give  a  good  output.  To  use  coarse 
traverse  requires  slow  working  speeds  and  a  grinding  wheel  of  a 
suitable  combination  of  grits,  24  and  46.  and  of  a  medium  grad- 
ing. 

The  depth  of  the  cut  bears  an  inverse  ratio  to  the  traverse 


Grading  of  Grindikg  Wheels 


Manufacturer. 

^ 

Norton  Co.   t.'-.T' Alundum    . . . . 

The   Carborundum    Co Carborundum 

Safety  Emery  Wheel  Co Emery   

American   Emery  Wheel  Works Emery  

Abrasive    Material    Co ;.;;•.. . 

Sterling   Emery   Wheel    Mfg.    Co. .  . .  Emery.v-i.-.i  ; 
Vitrified  Wheel  Co ^..i  .,.»•<.•.•.."•«....:..  :• 


Material 


.Crystolon 
.Aloxite     .  . . 

.  Carbondite. 
.Carbolite.  *- 


i  Nitrified. , 
J  Silicate. .  . 
f  Vitrified.. 
I  Silicate.. 
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so  that  the  dull  grits  may  escape  easier  and  require  less  pressure 
to  allow  the  wheel  to  cut  rapidly. 

The  speed  at  which  the  wheel  runs  and  whether  wet  or  dry: 
A  wheel  too  hard  or  running  too  fast  heats  and  glazes;  if  too 
soft,  it  cuts  and  wears  away  quickly.  Silicate  wheels  are  best 
adapted   for  tool   and  knife  grinding. 

Wheels  should  be  harder  for  hand  operation  than  machine 
fed;  heavy  feed  or  pressure  causes  excessive  wear  of  wheels; 
high  speed  will  cause  excessive  wheel  wear. 

In  connection  with  selecting  grinding  wheels,  the  foreman  is 
confronted  with  the  arl)itrary  methods  of  grading  used  by  the 
manufacturers.  Many  companies  use  the  same  grading  for  vit- 
rified and  silicate  wheels,  while  some  use  separate  grading  for 
the  latter.  Most  use  a  separate  system  for  clastic  wheels  grading 
by  numbers.   1  to  11,  and  using  fractional  numbers. 

The  accompanying  chart  shows  the  variation  of  the  grades. 
This  is  very  confusing  to  the  shop  man  as  few  can  keep  in  mind 
the  different  gradings  in  comparing  wheels  of  different  makes, 
and  it  has  undoubtedly  been  the  cause  of  many  failures  in  se- 
curing proper  duplication  of  wheels.  It  also  makes  it  diffi- 
cult to  recommend  a  grade  of  wheel  without  including  the  maker. 

Railway  shop  grinding  may  be  classed  as  cylindrical,  surfac- 
ing, hand  and  tool. 

Of  the  cylindrical  grinding,  we  have  piston  rods,  valve  stems. 


and  can  be  increased  as  the  traverse  is  decreased.  As  a  general 
rule  there  is  less  wear  on  the  wheel  with  a  greater  traverse  and 
less  depth  of  cut.  An  average  of  54  cubic  inch  of  stock  per 
minute  can  be  removed  without  chatter. 

Chatter  marks,  flats  parallel  with  the  axis  and  spiral  mottled 
marking  at  irregular  intervals,  are  caused  by  the  vil)ration  of  the 
wheel  and  work  acting  together  during  the  grinding,  the  wheel 
cutting  the  work  as  it  vibrates.  Some  wheels  will  chatter  and 
some  will  not  on  the  same  class  of  work.  The  mottled  or  spiral 
chatter  is  nearly  always  caused  by  the  vibration  of  the  machine, 
a  wheel  out  of  balance  or  a  spindle  loose  in  the  bearing. 

Plenty  of  water  and  the  proper  location  of  the  nozzle  are 
necessary  for  good  work.  The  nozzle  should  be  placed  to  have 
the  water  strike  the  wheel  just  above  the  point  of  contact  with 
the  work  and  not  in  a  wide  thin  stream,  since  the  air  currents 
from  the  sides  of  the  wheel  will  spray  the  water  on  both  the 
machine  and  the  operator. 

This  class  of  wheel  should  be  trued  with  a  carbon  stick  or 
other  points  affording  a  rigid  tool  to  face  the  wheel.  .\  hand 
held  dresser  will  not  leave  the  wheel  in  condition  to  produce  fast 
work  with  a  good  finish.  A  loaded  wheel  is  one  that  has  par- 
ticles of  metal  adhering  to  its  face  and  filling  in  the  crevices  of 
the  wheel,  causing  heating.  A  glazed  wheel  has  its  cutting  par- 
ticles dull  and  worn  down  even  with  the  bond.    Using  a  dresser 


201 


T 


202 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


Vol.  88,  No.  4 


is  not  truing,  hut  sharpening  a  wheel,  and  shouhl  not  he  done 
on  a  wheel  used  to  grind  work  on  centers.  Jn  truing  wheels, 
the  carhon  or  diamond  jjoints  shouhl  he  held  rigid,  as  a  wheel 
nnist  he  a  true  cylinder  to  produce  a  true  cylinder. 

in  grinding  case  hardened  valve  motion  work,  bushings,  pins, 
etc.,  on  a  dry  cylindrical  grinder,  wheels  of  46  or  50  grit  and  of 
a  medium  to  a  medium  soft  grade  give  good  results  for  external 
work,  the  amount  of  stock  to  lie  removed  being  small.  ]'"or  the 
internal  grinding  of  bushings  a  50  to  00  grit  and  a  medium  to 
a  medium  hard  grade  will  give  a  quick  and  a  good  finish. 

Of  locomotive  parts,  for  the  surface  grinder  there  are  guide 
bars,  slide  valve  faces,  valve  strips,  links,  drop  forged  valve 
stem  and  i)iston  rod  keys,  rod  keys  and  liners,  etc.  In  grinding 
maciiinery  steel  guides  on  a  face  grin<ler  with  a  30  in.  cup  wheel, 
dry.  a  table  travel  of  10  ft.  per  minute  gives  a  good  finish  and  a 
quick  job,  douliling  the  output  of  the  wet  wheels  previously  used. 
For  this  a  wheel  of  a  comliination  of  grains  and  grades, 
141-X-SNTS  ( Carliorundum  grading  I  cuts  fast  and  cool  and 
produces  a  chip  resembling  the  ordinary  ciiip  from  a  face  mill. 
The  wheel  shouhl  be  kept  true  and  the  work  clean.  The  feed 
will  be  governed  ])y  the  width  of  the  face  ground,  liut  should  be 
uniform.  .\  wheel  of  this  class  will  remove  stock  at  the  aver- 
age rate  of   1   cubic  inch   jier  minute. 

Slide  valves,  valve  strips,  links  and  jilates  for  motion  wor!'. 
drop  forged  valve  stems  and  piston  rod  keys,  pump  packing 
rings,  liners,  etc.,  are  ground  on  a  vertical  surface  grinder  witli 
a  12  in.  cup  wheel  using  a  magnetic  chuck  for  holding  the  worK 
With  a  table  speed  of  6  to  10  ft.  per  minute  and  feed  in  pro- 
portion to  the  width  of  the  face  to  be  ground,  grinding  has 
proved  the  most  economical  method  of  machining  as  well  as 
producing  the  best  finish  for  a  wearing  face.  For  grinding  cast 
iron,  silicate  wheels  of  a  comliination  of  grits  30  and  38  and  of 
a  medium  soft  grade  give  clean  rapid  work;  .4  cubic  inches  per 
minute  should  be  removel.  Slide  valves  will  average  3  cubic 
inches  of  stock  removed. 

J'or  case  hardened  steel  and  drop  forgings  a  silicate  wheel  of 
a  combination  of  grits  24  and  38  and  of  a  medium  soft  grade 
gives  geod  results. 

For  tool  steel,  carbon  and  high  speed,  a  wheel  of  30  grit,  medi- 
um  grade,    will    cut    rapidly    and    remain    cool. 

We  have  found  it  more  economical  to  grind  shear  blatles.  in- 
serted blades  for  large  milling  cutters  and  reamers,  bolt  cutter 
dies,  car  wheel  boring  tools  and  all  tocds  of  this  class,  from  the 
rough,  instead  of  milling  or  planing,  where  the  amount  of  stock 
is  1/16  in,  or  less.  This  class  of  machine  can  remove  30  cubic 
inches  an  hour  and  should  have  a  heavy  flow  of  water.  The 
power  required  under  full  load  will   be  aliout   10  h.  p. 

Wheels  of  40  to  50  grit  and  of  medium  to  a  medium  hard 
grade  have  given  go  id  results  on  links  in  the  radius  grinder. 
A  traverse  of  12  ft.  per  minute  with  a  feed  of  one-half  the  wheel 
face  and  a  cut  <if  .002  in.  deptli  will  produce  rapid  work  with  a 
good  finish. 

In  pla"cing  wheels  of  large  size  in  the  various  departments  for 
general  use,  the  smith  and  Imiler  deiiartmeiits  re(|uire  the  barrier 
grade  of  wheel,  as  the  Imlk  of  the  grinding  is  on  the  c«lges.  .\ 
16  to  20  grit  and  a  medium  hard  to  a  hard  grade  will  meet  these 
requirements.  For  the  general  work  in  the  erecting  and  ma- 
chine shop  departments  on  work  that  replaces  tlie  chisel  and  Tile, 
a  wheel  of  24  grit  and  a  medium  to  a  inedimn  hard  grade  will 
cut  free  on  most  of  the  material  used  except  brass.  This  can 
be  handled  to  better  advantage  on  a  disk  grinder  with  a  16 
grit.  This  applies  to  rod  brass  work  es])ecially,  the  disk  grinder 
In-ing  an   economical   method   of   facing  halves   of  split   bushings. 

For  lathe  and  planer  tools  a  wheel  of  24  grit  and  medium  hard 
grade  gives  good  service  for  hand  grinding,  while  the  same  grit 
but  of  a  .slightly  softer  grade  cuts  cooler  and  faster  in  the  ma- 
chine  fed   tool   grinders. 

In  connection  with  tool  grinding,  high  spee<l  steel  should  be 
ground  dry  or  with  a  large  stream  of  water.  For  grinding  fin- 
ished tools  in  special  machines,  wheels  of  from  46  to  60  grit  and 


medium  to  medium  soft  gi  ades  for  both  cylindrical  and  sur- 
facing, cut  fast  and  cool.  I  or  form  grinding,  threading  dies  in 
the  throat,  etc.,  a  wheel  of  50  grit  and  just  below  a  medium  hard 
grade  will  hold  its  shape  an;l  cut  fairly   fast. 
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A.    JESSON 


The  drawings  show  a  <iu  ck  action  device  for  testing  feed 
valves.  I'ig.  1  gives  a  side  vie^-  of  the  device  attached  to  a  bench. 

yoke  B.  a  •''sin.  screw  C,  a  handle 
D  and  cap  screws  /:.  Fig.  2  fs  a  top  view  and  big.  3  shows  the 
clamp  yoke  B  when  in  position  for  releasing  the  valve.  The  pins 
F  are  for  guiding  the  valve  toCposition  on  the  face  of  the  body  A. 

In  operation,  the  yoke  is  railed  as  shown  in  Fig.  3.  the  valve  is 
placed  over  the  pins  F  and  against  a  1/16-in.  gasket.     The  yoke 


is  then  placed  in  the  position 
of  the  .screw  C  causes  the  yoki 
of  the  body  .  /.      The  sides  f»f 
longitudinal  movement.     .A  sl< 


hown  in  big.  1  and  the  tightening 

to  pull  the  valve  against  the  face 

the  yoke  are  slotted  to  allow  for 

t  is  cut  across  the  corner  of  the 


JA/  ibr  Sere  IT  C  ;b 
iRtvolve  Through 


Fig.  I. 
Feed   Valve  Tapt    Rack 


body,  which  permits  the  yoke  to  rei 
sufficiently  to  clear  the  valve.    The 
tapped  into  the  lower  side  of  the 
thoroughly  tinned  to  prevent  lea 
machinery  steel  and  is  amply  heav} 


olve  as  soon  as  it  is  released 

^in.  inlet  and  outlet  pipes  are 

lody.     The  drilled  ports  are 

The   device   is  made   of 

to  withstand  shocks. 
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BRIDGEFORD    GAP    AXLE    LATHE 


A  center  drive  gap  axle  lathe  with  two  carriages,  designed 
5;pecially  for  use  in  railroad  shops  where  it  is  desired  to  turn  the 
journals  of  car  axles  without  removing  the  wheels,  is  shown 
in  the  accompanying  illustrations.     This  machine  lias  been  de- 


Lathe    Equipped   for   Axles   with   Journals    Between   the    Wheels 

signed  and  is  built  by  the  Bridgeford  Machine  Tool  Works, 
Rochester,  N.  Y.,  and  in  construction  is  yerj  similar  to  the 
other  axle  lathes  built  by  this  company. 

This  machine  is  designed  to  be  placed  in  a  pit  so  that  the  axles 


hinge  l)olts.  These  fastenings  can  lie  released  with  les>  tlian 
one-half  turn  of  each  nut  and  the  upper  half  of  the  driving  head 
operates  on  a  heavy  hinge  stud  placeil  in  the  front  <>f  tin- 
machine.  To  lift  it.  the  pull  pin  is  pushed  in  place  and  the  mits 
are  released.  An  eye  liolt  is  placed  <>n  the  u])]kt  half  <>f  the 
head  and  to  this  can  be  attached  a  rope  wU4iv'*>untcrwvi^hts 
operating  a  set  of  sheaves.  : -•-    -V"    "  r'    i"  ,  '  •    'i;  ;;■''■ 

The  driving  head  throughout  is  very  powerful  and  of  heavy 
construction.  The  gear  has  a  5-in.  face  and  runs  in  biavy 
bronze  bearings  scraped  to  a  lit.  The  lathe  is  furnished  with  a 
self-centering  steel  driver  plate  <.perated  nn  the  same  prinoijile 
as  on  the  company's  previous  xixle  lathes.  The  power  is 
apjilied  to  a  constant  speed  pulley  at  one  end  of  the 
machine  and  if  motor  driven,  is  belted  direct  to  the  moti>r 
mounted  on  the  driving  end  as  shown  in  the  illustration.  I  here 
are  three  variations  in  cutting  speed-  provided,  which  are  con* 
trolled  by  a  speed  variator  through  a  heavy  steel  gearing  running 
in  oil.  The  changing  of  speed  is  accomplished  1)y  shifting  levers 
aM<l  the  power  is  transmittetl  from  the  speed  variator  to  the 
driving  head  by  a  shaft  placed  within  the  frame. 

Four  changes  of  feed  ranging  from  1/16  in.  to  3/16  in.  per 
turn  of  the  axle  are  provided  by  a  feed  box.  The  lever  shown 
in  the  center  of  the  machine  controls  the  feed. 

The  carriages  are  driven  by  a  splined  feed  shaft  through  a  rack 
and  pinion.  The  direction  of  the  feed  is  changed  at  the  a|)ron 
and  the  carriages  are  entirely  independent  of  each  other.  The} 
have  a  bearing  on  the  Vs  30  in.  in  length  and  also  liear  on  the 
l^aek  of  the  bed  in  a  manner  which  will  ])rovide  for  taking  uj) 
the  forward  thrust.  In  this  way.  any  tendency  to  raise  the 
carriages  from  the  Vs  when  a  l)urnisher  is  used  is  obviated. 

If  desired,  this  machine  can  be  equipped  with  two  extra  in-<i<ie 
carriages  for  refinishing  locomotive  and  trailer  axles  witb.  inside 
journals.    This  is  shown  in  one  of  the  illustrations. 

Some  of  tlie  general  dimensions  are  as  follows: 


Distance    between    cemers.    minimum...™.. 
Distance   between    centers,    niaxinnim.  ...!i  ... 

Swing    over    ways.  ..,.....,...........,;.  ..;'\. , 

Swing    over    carriage,  ..>.>>...•■.  iiV,  i.-.iyi"..'. 


•  *.■    •'•   •.q«i*   V**'*.  **r4^. «.*■-■   ■   ■    ■   P^       111* 
t   f    *Jf   *'W  .•    •.'•^*.*    ■■*    '*   •   •■'^•'^J*.'«   «   >    •>'^        111* 

t  •  :«-;•  *  ••* «  •'•  *•  •  *"  •■h  •'•  •'  f  •  a  « ■«  1-3  Vj      111* 


1 


Center    Drive   Axle    Lathe,   with    Gap  for    Refinishing   Journals   of    Mounted    Axles 


with  wheels  attached  can  lie  placed  in  the  centers  very 
readily.  The  driving  gear  in  the  center  is  in  two  pieces  of 
tongue  and  groove  construction,  bolted  together  by  four  heavy 


Swing    in    gap.?;:;;:>>  ;.i^,  ?vA  ri.  .  ^l. 45   in. 

Driving  pulley .^0  in.  diani.   f  .r  8  in.  belt 

Weight  of  lathe  with  two  carriages , 16.000  lb. 

Weight   of  lathe   with    four   carriages .^:^,,i;L.i/:^,W.yi...  .I6fi00  \h. 
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)-   ii"t   triiiiiy.  Imi  >;liar|n.iiiiiiLi  a   ulurl.   ;ni(l   ^licmM   n-a   \>v  ildu- 

•  '11  a  wIutI  uso«j  .t<;  iirind  work  cii  i.r)inr->.  In  triiitm  ulu'il-. 
ilu-  carlmn  <«r  tliainomf  ii'>im-  ^li<iiil<l  1h  lul.l  riyi«l.  a>  a  ulucl 
imi>i  111-  :t  tnu-  lylinilcr  111  pnxliKt.   a  tnu'  i\!iiuk'r. 

Iji  jirituHnji  CUM-  Iiur<liiu-il  valst  iii"li'>ii  vvrk.  Iiii>iiiiiys.  iiin>. 
^c'ii -on  Ji.drycvlintlriial  ^riiiiIir,;AvliccIs;<>i  4<)  or  30  nih  aii'l  <<i 
U  nii'ilivitn  to  anHtliun]  soft  nra<lc  givr  y<ii.<l  results  t'>r  «.xurnal 
Work,  tin-  anionnt  ot  >»ock  to  1h-  rrtiiovi-d  In-iiii;  small.  I"r  tin- 
iiiKTual  yriii'liiij;  <>t  N\islimj4s  a  50  tn  dO  grit  and  a  nu-dinni  to 
a  niCfUiiiti.  hard  yrado  will  jiivc  a  ipHck  ainl.a  i:'«>i\  lini-ili 

r)CJf>c|>«n|(>tJvv  jiarts.  t. >r  tlu-  surface  irrimUr  tluri-  arc  ■j.\u>\c 
ijars;  sUdc  vaK  t' .  lacvs.  \;Jvv  strips.  links,  drop  form-d  vahc 
sti'tli  and  l»iKlon  r-id  ki  \  -  'r.ijl  krys  and  liiurs.  iic.  In  liriiidin^ 
nntcliini'ti'  >UTlj;uidi  -  l'ai'«,^  s;rihdvr  wiili  a  30  in.  iiip  ulitil, 

dryvi^a;:taI4t''traVvlj«f;.Ht%lH:f  mfntt  i.:i\t>  a  i;ood  imisli  an. I  a 
ijiliek  job.  dowlilinij  t^iv  outpnt  of  tlio  wit  w  lurls  prtvi"n>l\   u*i<i 

l'"r  this  a  wltfOl  oJ.ii  fotnliinaiion  of  .yrains  and  jiraiks. 
1-ii  \-SXi  S  ( Carl'OTiiiidnni  ;ira»li»i.i;  ►  cuts  fast  aiid  coul  and 
.pr<«dii«:-t.s;  \:i:  chip  rtsu'VidtliHtr  the  '.ordinary  cliip  front  a  t^cv  ni:ll 
Tlu'  wlu'ci  should  hf  ki'pt  triir  and  tli«-  work  cKan.  Tlu'  fi«<l 
will  Uc  jft'ViVirnvd  l'>  tlic  xviiltb  ''f  tfiv  (aci-  .yronn«I.  I>nt  ^liouKl  In 
nni  fornx    /A- \vlM;t4^  class  will  run<'\V  st«uk   at   tlu-  act  ~ 

ajic  •nrt.i.': :w fc  jl  eirtwc.vitjVb .  i:wt .  lii in u t < • 

SHdc   valvt\s.  v;nv.i'  sli'iji.Sj'  jinks  and   ]iUitis   for   nioiiim   ui.r!  . 

•  srop  furj^vd  val'vt*  .stvins  aiid  pi>ti'n  rii<l  keys,  jjninp  packing 
rrnys,  UiHTSv  etc.,- are  .tiVound  on  a  viriical  Nurf.icc  yrindt-r  wiiii 
a   !_'  in.  cttji  whcerhs^iiisi  a  niaiinviic^^c^^^  li«.!(linjL;  the  worK 

.With,  a  tal'lv  speed  of  f*,:t«>- 14)  It.  i»er  minttte  and  ii.<.(\  in  pni- 
p-rrti<.in  to  thi-  width  of  the  face  (o  Ik-  urotntd.  yriii'linii  ha- 
pr'ivid  the  mo,st  ecou<>niical.  hiethod  'if  madiininy  a-  will  as 
pfodnvinK  the  hi\st-.h^^  'aci.     I^ir  yrindinu  la-t 

ir«m/ s^ilicatcAvIievU  rtf^^^^^  M)  and  .^S  and  <>i 

a  JH«  dinni  si»ft   yrade  ptvi   rU-an  rapid   \\"rk:  .4  eultic  indies  jiri 
.luinuti     -jlionld    l>i-  TfinoMl.       Slidi-    \;dvrs    will    avirani-    ,^    i-nhic 
ihvh«;s  -t.!!: Stock   reiitoyed. 

I'oT  cast"  harilcm-d.-steel  a,nd  dn»p  forjiiniis  a  silicate  wluil  <>\ 
a  conihination  of  j;rits  24  an<I  3S  and  of  a  nu<linin  ^>>h  -.^ra'l"- 
"-:i\ts  j;ood  resuks 

l>>F  tool  sfvel,  carl  ><in  and  hiiili  spnd.  a  uluil  I'l  ,^0  i^rit.  ni-.-di 
mil   j»radc,    will    cm    rapidly    aixl    rt main    e'U'l. 

We  haw  fc)UiMl  it  niorv  id  inimical  to  urind  siuar  Mades.  in 
-ertvd  hJades  for  lar.iie  niillini.;  cuttrrs  an<l  reamers,  In  .It  cutter 
ilics.  car  wheil  horinji.  t'>tiU  and  all  tools  of  iliis  elass,  from  tlu- 
roiri»h.  instead  i>\  milling  or  planinu.  wlun  tlu-  ani< anu  >>i  st.uk 
i's  lv'l/»  in,  f>T  les>.  This  clas>  of  machiiii-  can  reinovr  ,^0  l■u!li^- 
hirhe-  nn  honr  and  should  ha\r  a  hiavy  t1<>w  ni  waltr.  Die 
I'owi-r   retpiind  tindi-r   fiill  l<>ad  will   In-  aU.iu    10  li.  ]>. 

W'heels   <■!    411   t"    .sO   grit    aitil  VifV'niediniii    l"    .i    nudiuni    hard 

^radr  tutvr,  gjvrri  go  id   resUhV  «.n  linkl  hi   tin    r.'idius   yrindt  r. 

V  tra\er>e'"f  j_>  ft.  jn-r  minutvAvilh  a  fee<I  i-i  niu-  half  the  wlml 

iaOi-,.and  a  '"Ut  ■•»   .002  in.  dciitli   will   )ir. '>lni-»-  rapid   u^rk   with   :i 

•j»M»t1  •fmjsh 

I ri  i»lacing  whi-t-js  of  iarjfic  si/c  in  the  vari* 'tii*  dej lart nui 1 1 s  \<>y 
u:rinral  tiso,  the  stui'lh  and  hoihr  de|'arfnK-nts  re<|uirr  tlu-  ha.rdrr 
urufk-  of  whyi-l,  ,as  thi-  iiuJk  of  .tin-  urintUng  is  on  tlu-  edges.  .\ 
I«i  tt>  20  f»rit  and  a:  Mu-dimri  hard  to  a  liar<l  gradi-  will  imet  tiii--r 
ri-qLvirement.-i,.  1w.»i':.th(L':  j{viicral:'Ay">r}v^  tiu*  i mtiiiy  and  ma- 
v-hini-  sh«i[rd«"i>;irfjm-ntsr(«ii  Work  that  repliici-s  tlu-  chisil  and  ih-. 
a  vyhK-l  111  24  grit  and  :inu-diuni  to  a  incdiuni  h;ird  urade  will 
cut  ti'er  on  ;4ii<»>l  .<'f-..tlK-  miAtcFial  usi-il  excrjit  hra-s.  Jlii,  lan 
lie    handled   to' Iwttt^r   ail vaiTtageViu^^^^^^^^  urinUr    with    a    I'l 

-rit.  This  applies  to  rod  firas-s  wi»rk  ispi'd:ill>.  ilu  di-k  grinder 
luint:  an  econiiinicd  nu-thod  of  facin-..:  halsi-s  of  N]ilit   liusliings. 

lor  hithe  and  planer  fi>ols  a  wlu-d  of  24  grit  an<l  mi-dinm  hard 
grade  Kivvs;j<|!(»>d.serviix--.ff>r  hand  ^ti'iding.  whih-  tlu-  sanu-  grit 
l>ni  tif' a 'sliiflitly  .^otYer.  gradt  «ni»  coolvr  ami  fastt-r  in  tlu-  ma- 
ohini-    fed   tool  iirin<ler>. 

In  Conm-etioti  witli  to. rl  !.;rinding.  high  spi-id  stcd  sli,,ii],l  l^ 
•.^T'umd  dry  t)ir  with  a  largri- -stream  <»f  water,  lor  grinding;  im 
j-hi-d  loiils  in  spfcial  inadiiiie>.  wheils  of  from  A(>  to  (i)  yrit  aiui 


nii-dinm  to  midiniu  s,,it  gilidi->  fur  li.itli  c\lindrical  and.  sur- 
facing, cm  last  and  i-ot.l.  l-'jir  form  vrmdiiiL;.  iluiading  dies  in 
tlu-  iliri  at.  etc..  a  wheel  of  .^(1  grit  and  just  hdow  a  nuilin-n  li.ird 
•.^r;idc   will    hold    its    >lia|ir   .mil   eut    fuirlv    fasi.i 

FKHD    VAI.^E    TEST    RACK  '' 

BY    J.    A.    JFSSO.N 

.Air   Urakc   Forcnian,    lot    svillc  i\    .\ash\illi-.  (.iirhin,    Ky,' •. ,  ;■•T•'• 
'^he    <lra  W  ings    slloW     a    <|ulk    action    device    for    testing    fved; 
\:dvi-s    l-'ig.  1  uivfs  ;i  vidi   \  it  \l  .,r  tin-  <K\ice  aitachid  to  a  hviU'lv. 
It  coji-isis  III  a  Ihidy  .i.  a  claniji  \..ki  H.  a  's  in.  scrt-w  C".  a  handk- 
/'  ami  cap  scn-Ws,  /i.     hig.  2  ^>  a  to]i  \  jvw   and  l-ig.  .?  show- s  the 


daiii|i  yoke  />'  w  lu-n  m  i>ositioi 
/    arc  for  guiding  tlu-  valve  to 


ft ir  nil asiiig  the  valvl-v  Tile .piii s 
io>itii>n  on  the  face  of  'he  hodV;  i-/. 
In  operation,  thi  vokr  is  rai-  -d  a-  sli,,\vn  in  l-'ig.  .^;  tlu;  valve  i* 
l>l.-icid  o\ir  tlu-  iiins  /-"anil  au  liiisi  a  I  Id-in.  gasket.  The  y.rki- 
is  tlu-n  placed  in  tlu-  positi«»n  liown  iil  Eig.  Tainl  thi-  tiglifening 
•  i  ilu  srn  w  (  ■  causis  tlu-  yok«  to  ptilV  the  valve  auainst  the  .fact-' 
"i  ilu-  liod\  . /.  Ilu-  sides  of  [he  \  okv  are  slmti-d  to  allow  fiir. 
loimitudinal   mo\  Miunt.     .\   s!.      i-   .-ut   acro>^   tlu-   i-.rncr  of  the. 


E 


Cj    A    \-;;-Mm  ill 


ILL 


it  ■  t 


B     lit 


— sa — ' ' 

S/<  i/  /i>r  Screrv  C  A> 
Refof^e  Through 


Feed  /a/ve 


Fig.  I. 
Feed    Valve   Tefct    Rack 


liody.  which  pi-rmits  the  yokt-  to  n  \ 
sutticiently  to  cli-:ir  tlu-  valve.     The 
iap|ti-d  into  the  lower  sidi-  of  tlu 
tlioronghly    tinned    to    jirevent    leak; 
ni.u-lnnery   sliel   and   is  amjily    liea\\ 


ol\e  as  sooji  as  it  iS  released 

.in.  inlet  and  outlet  pipcs  are 

ody.      The   drille<l   ports-  are 

Ite.        Ilu-    devict'    tK.nta<U*/of 

to  withstan<i  shocks 


BRTDGFFORD    GAP    W'lK     I.ATHE 


A    center    ilrivt-  crii]>   axlr   lathe   \viflV'|Vyo.'*?ifria^c>!    (Ursii 
-incially  lor  iiso  in  railna<l  >lj^i]ii; Avlii-U'  it  i*?  dt'sircd  to  turn  the 
J.  turnals-  5»fj  otir-  axlcSvitilliotit   ri'iiv»viti}?/ tliv   \\-}iit>eis;   fe  ^oV\rw 

HI    tlu'  :uTiiniiiaii>iiiu   i!hi-tr:iii"n-«.      I'liis  iiiai'liintv  IvtJ^/.^i^MV;^^^ 


Lathe    Equipped    for    Axlts   with   Journals    Between    the    Wheels 

siiriti-d    anil    i^    Imilt    l>y    tlu     I'.ridiicford    Maoliiin.-    'Ijkil   \\«trk>. 

U<  cluster.  X.  ^  ..  and  in  cm-tnuti' n  i\  >yry,  siinHttT:  IM  ;;tlK- 
-i-tlirr  axil'  latlii^  l-nilt   I'V   llii>  CMnipaiiv.  ■"  '  '      "    /^   "^!r 

■■     'ri)is  inailiine  i-  <lisiync<r t<i  Irf  jOaccd  in  a  pit  ><-  iliat  ilie  axles 


liingc   l"'lt>.       I  hcM-    fa<tiniiiy:>   Ciin     k.-    rtka^iW    vvu  i    li—     >. 
ime-liitlf  turn  >'i  vach  inn  iiH«J/tliv,ii(tp<T^:iT<  "V  tin  '1ri\it-ij  1»> 
Vi.iriw'ratvs  t>n   a    heavy    lihiyt    >.\ti<l.;.i»lacvd   n; 

n1:ldiim^     T<»  tiff  it.'JlT^^^  !»t>11  i>in;is^t»it¥lftvkljn  4«lace  ami  ti 
■iire  relcksed.;    Aii  eje-is.ilt  !>  plaviwl: "mH ;i^i'  i^'r^ r  ilval 
.,;l)ea(l   aiid   4.v-0tiV;Caii    W,alV;tcli»..1    a    r^.i..     wnlT    :    :i;n. 
'  i^lK-ratiiiy  ai>«ot;»>t  >|usives;  :;^^^^^'  ■ 

tlUc^  <irivnip;;Jttja4  ^iJiT<"'»»!^^M^  \eHid  >imi  i't  hv,u 

c..ii>triJctuiir      TlW   j^ear  h;i^  it  :?:;«.    Kujia  and   rnn<   iii   Ju  a\  v 
1irv.n/e  V.eari!tif<  sera|>'i^d  1;l  a  itt.;  ;1Mu:  JuUfc  i>  »^  ■ 

j^-lt-t-entiM-iitg  i^t<^el    <h-i\er^1  "*aii^-   JTrttcMv^ 

;U'1'iie«if  ?i^  i^^k:    ■i'<iti^tant  -  riiieod;.  iiiilUy     at     .<;"?■      '■•'^'}     •  '     '    ' 
machine   and    j t -. ii1« it< a   <lrivvn.  J>.  vH-itt'd  jlirt'c't    t.)   thr     -  '■■• 
njonntetl  ',>n  tin.  .driviii.n  end  as>.l!uvyiT:itJ  ihi"  iUii»irati"i 

re  thriH.-  variauiiTis  itl  cu«mji/sj'<^-<)  i^inidcd   vvbjolj  arc  :Vv«»;;': 
t r « .11  e<l.  1  ly  a  >ipced  var iat* »r  ihr<  uiiifi.  it^  liea>^  steej  /Kt-arii lu^  Tttnnln ;« 
iiv  uiT.    TIk-  chansiinii  ft  •■fHed  {>  :l,^.Vf►m|»1i^1K•d  hy  >l«ttl'nu  !  •  -  - 
a'!.]    the  >!f>\ver    is    traiisniitled    ffMin    the    >iiecd    Aari;::«'r    • 
(Irivini;  head  W  a  Miatt  ]d:tced  vl uHiiv  tltc  liranu 

FotjF  clmnjies  At  feed  raiT>ii»iJ  ^M*!;  I^it^^  '"  ■  ^jkriu  ]'  : 
tuni  «(f  ihe  axle  are  pmvided  l.y  a  fee<Mtv,x.  i  jlie  4(cV!ft  .sl.>«.«u ' 
in   the  center  of  the  machine  C"nir..I>  the  .Jey4.y   "        •    '     ^    y. 

Tile  -arriayes  are  drivin  hy  n  H»1uH'd  tyed  sliaU  vHr»>iis  •'^  rai<;k 
.ind  i>ij>it >n.  The  dirt^ct wmi  nt"  the  tV^tfl:  i^  vhanfjtd  at  tlie  apr- •«! 
and  the  carriaiies  are  nitirely  independent  <'t  each  ■ 'tlie.r.  "'^u-^ 
have  a  Uearinj^  <nv  the  A-  M^  in.  iiV  length  and  als«.  hear  t>n  thv 
liack  of  tile  lied  in  a  itianiHT  '■^H'^^'  '■^'W  ]ir«»vi!ilo  f<*t  tykinji  nv 
the  fiirward.  thrust.  In  iJbIs  ^{ijr;,-;aiiy  itemlt-no-  j:o  raisj-  the 
carriaiies  fmni  the  \'*  wlmi  a inirni>her  is.  hm-^I  i>  pbv-uiteih 

If  <lesirod,  this  machine  can  l>eei|uiltiK-dAvitlit\v«r  extra  in-idi 
carriaues  fiif  rermidiini;  l<«c<«n.Hive  imd  traiUr  axles  witl  insjele 
j ( »urnals.     ThiiV  is^  ^ho wii :  ip  y»iH-'  t  if  tlje  jl1«si raii<  m - 

Kimie  of  tht^ 'general  <Hinnt>'iimjf-.'HTv  as  4»rU(.\\-: 

,;';JHstaiu-*'   iR'tween    certvrs.    tijiiiimviHi.. 
NrJ-M-tauv*-'    K-t»i*eti   ..ci-«il«;r>i.    niriviwmli  .,-]■ 
■^winp   tivor   .\>.lyS.:i^'y.  .-..■^  .,■.,.... .  v--'.  ■■•_■."  '  '■' '  '  c 


Center    Drive    Axle    Lathe,   with    G.ip    for    RefinisJ-.ing    Journals   of    Mounted    Axles 


u iti,     wheels     attached     VhS'Sic^^^^oe^  '-i^  '^ihe^'^cmm^^^^^  .S^^t-.M^  ;.., . 

rea<lily        ihe    drivin.ii   ^i-ar   in    the    e'i'Hter   is   in    t\v<l  |iiecc«;  of  ..  ^y^.j^jj,,  „,-,., ,,,^  .^^i,,^ 
t..„«ne  an.l  i-roove  const rncti..n.  holtini  tojwther  hy  fmtrSicavy      VVeiW»rt.< 


in.  <|i;inu,.^v<  jh   iii.  Ink 


_'(>.> 
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DERIHON    PORTABLE    HARDNESS 
TESTING    MACHINE 


A  machine  for  testing  the  har(hiess  of  metals  according  to  the 
Rrinell  method,  which  is  that  of  makinu:  an  impression  with  a 
10  mm.  ball  under  a  pressure  of  3.000  kilogrammes,  is  shown  in 
the    engravings. 

One  of  these  shows  the  machine  ready  for  the  test,  with  the 
lever  raised  and  resting  on  the  shaft.  The  piece  to  be  tested  is 
l)laced  on  the  tal)le  of  the  machine,  which  is  then  raised  until 
the  piece  is  in  contact  with  the  ball.  The  lever  is  then  pulled 
slowly  over  so  as  to  give  a  progressive  pressure  until  3.000  kgs. 
are  applied.  When  this  figure  is  reached  the  lever  is  slowly  re- 
turned to  its  former  position  and  the  test  is  completed.  The 
liressure  is  registered  by  a  small  manometer.  Under  normal  con- 
ditions it  is  usually  sufficient  to  move  the  lever  through  an  angle 
of  45  deg.  to  obtain  the  required  pressure.     ••.  .\  r. 

With  each  machine  a  small  piece  of  steel  is  furnished  in  which 
a  standard  impression  has  been  made,  the  diameter  being  stamped 
on  it.  This  standard  piece  is  made  of  an  air  hardening  nickel- 
chrome  steel.  The  accuracy  of  the  machine  can  be  easily 
checked  l)y  making  an  impression  alnngside  the  standard  im- 
pression. 

The  construction  of  the  machine  is  based  on  the  principle  of 
elasticity  of  the  frame,  which  for  this  purpose  has  been  given 
the  shape  of  a  horseshoe.     The  power  produced  by  the  pressure 


Machine   Ready   for  Testing 

of  the  ball  on  the  test  piece  has  a  tendency  to  open  the  frame  to 
a  certain  degree  in  proportion  to  this  power.  The  shape  of  the 
frame  has  therefore  been  specially  considered  in  order  to  have 
it  as  elastic  as  possible.  The  pressure  of  3,000  kgs.  does  not  at 
all  change  the  resistance  or  elasticity  of  the  frame,  as  it  is  made 
of  an  air  hardening,  nickel-chrome  steel,  having  an  elastic  limit 
of  242.000  lb.  per  sq.  in.,  and  a  pressure  of  3.000.  4,000  or  5,000 
kgs.  does  not  stress  it  above  10  kgs.  per  sq.  mm.  (14,423  lb.  per 
sq.  in.).  Under  these  conditions,  repeated  tests  even  in  large 
numbers  do  tsot  alter  at  all  the  calibration  of  the  machine. 


manometer,  is  installed  in  tl 
By  means  of  a  needle  and  a 


N 
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The  deflection  of  the  f ran  e  being  relatively  small  (1  to  1.5 
mm.),  a  register,  the  constriction  of  which   resembles   a  metal 

e  hollowed  out  part  of  the  frame, 
graduated  dial,  the  deflection  and 
therefore  the  pressure  exerte(|  in  making  the  test,  can  be  quickly 
and  easily  read. 

To  adjust  the  machine  all  tAat  is  necessary  is  to  open  the  case 
enclosing  the  mechanism  abo\-p  the  frame.  Should  the  machine 
ever  get  out  of  adjustment,  a  Comparison  should  be  made  on  the 
standard  piece,  and   when  an  Vimpression  of  the   same   diameter 


Arrangement    of   the    Gears    at    the 
Hardness   Tes 


Rear    of    the    Derihon    Portable 
Machine 


ting 

has  been  made,  the  needle  should  be  l)rought  over  the  figure 
3,000  by  means  of  a  small  adjus  ing  screw.  This  adjustment, 
however,  would  only  be  necess  iry  through  some  accidental 
cause  independent  of  the  operatic  n  of  the  machine  under  nor- 
mal usage. 

The  second  illustration  .shows  thk  arrangement  of  the  gears  at 
the  rear.  A  portable  case  is  provided  in  which  the  machine  can 
be   packed. 


This  machine  is  placed  on  the 
Majestic  building,  Detroit.   Mich. 
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Chinese  as  Workmen. — Of  all  o 
em  Engineering,  the  Chinese  are  i 
there  may  be  some  with  e.xpericiic  • 
disposed  to  give  the  palm  to  the 
thoroughly  understands  his  business 
his  knowledge  and  his  instructions  in  a  clear  manner  to  his  Chi- 
nese subordinate,  and  who.  moreovtr,  is  blessed  with  a  little  pa- 
tience and  tact,  will  find  little  difficulty  in  the  management  and 
control  of  Chinese  labor  of  whatev  r  kind.  Speaking  generally, 
they  are  good  and  conscientious  wo-kmen,  and  mary  indeed  are 
very  clever  fellows.  The  quality  o'  the  wor\  turned  out  by  a 
good  Chinese  fitter,  turner,  or  ma< 
that  of  the  average  good  British  wo 


iginal  workmen,  states  East- 
ndoubtedly  the  best,  though 

of  both  races  who  may  be 
ai)arese.     .\   European   who 

and  wh.o  is  able  to  impart 


hinc  man   varies  little   from 
kman  of  the  same  class,  but 


1 


< 


the  latter  would  beat  him  in  point  ofxtime. —  The  Engineer. 


Improved   Hanna   Locomotive   Stoker 

Conveys    the    Goal    from    the    Tender   and    Discharges 
Through  the  Fire  Door  with  Original  Distributing  Device 


The  Hanna  Locomotive  Stoker  was  fully  illustrated  and  de- 
scribed on  page  121  of  the  April,  1911,  issue  of  the  American 
Kngineer  &  Railroad  Journal.  That  machine  was  arranged  so 
that  it  was  necessary  for  the  fireman  to  shovel  the  coal  from 
the  tender  to  a  hopper  and  the  stoker  simply  delivered  it  to  the 
lirebox  and  distributed  it  over  the  grate  area.  A  number  of 
machines  of  this  kind  were  applied  and  successfully  operated  for 
some  time,  but  owing  to  the  requirement  of  shoveling  the  coal 
by  hand,  it  did  not  receive  an  extensive  application.  One  of 
tlie  original  stokers,  however,  which  was  fitted  to  a  large  Mallet 
locomotive  on  the  Carolina,  Clinchheld  &  Ohio,  has  remained  in 
operation  during  the  past  three  years  and  has  successfully  fired 
this  large  locomotive  during   that  time. 

Tiie  Hanna  Locomotive  Stoker  Company,  Mercantile  Library 
iJldg.,  Cincinnati,  Ohio,  realizing  the  necessity  of  having  the 
stoker  convey  the  coal  from  the  tender  as  well  as  to  distribute  it 
in  the  firebox,  proceeded  to  redesign  its  machine  to  accomplish 
this  object.  The  improved  stoker  maintains  the  original  con- 
struction, arrangement  and  operation  so  far  as  the  distribution  of 
tlie  coal  after  it   reaches  the  fire  door  is  concerned.     In  other 


Hanna   Stoker  with   Tender   and    Cab    Deck    Removed 

respects,  however,  it  has  been  altered  as  is  shown  in  the  accom- 
panying illustrations. 

One  of  the  new  machines  was  applied  to  a  Mallet  locomotive 
on  the  Carolina,  Clinchfield  &  Ohio  and  has  been  in  regular 
service  for  a  number  of  months.  A  preliminary  test  was  made 
with  this  locomotive  to  ascertain  the  advantage  in  connection 
with  fuel  economy  of  using  a  stoker  fired  engine  as  compared 
with  hand   firing,  both   with  and  without  the  brick  arch.     The 


locomotive  tested  was  a  2-6-6-2  type  having  a  total  weight  of 
342,650  lb.  The  cylinders  were  23  in.  and  35  in.  by  32  in.  stroke 
and  the  engine  has  57  in.  drivers.  It  carries  a  steam  pressure  of 
200  lb.  and  develops  a  tractive  effort  of  70,640  lb.  A  6  in.  diameter 
exhaust  nozzle  was  in  use.     .,_/;/     -      .'  ;- 

In  the  test   without  the  brick  aifch  over  a  .5  per  cent  grade, 
trains  of  about  3500  tons   were  drawn.     The  average  speed  in 


Cab   of   a    Locomotive    Equipped    with    a    Hanna    Stoker 

miles  per  hour  for  the  hand  fired  was  8.44  and  for  the  stoker  fired 
7.4.  The  most  interesting  figure  of  the  test  was  the  total  evapora- 
tion per  pound  of  coal  from  and  at  212  deg. ;  this  for  the  hand 
fired  was  7.95  lb.  and  for  the  stoker  fired  was  8.54  lb.,  an  increase 
of  .56  lb.  or  7.39  per  cent.  Similar  tests  with  the  brick  arch  gave 
an  equivalent  evaporation  for  hand  firing  of  8.94  lb.  and  for 
stoker  firing  of  9.52  lb.  This  is  an  increase  in  favor  of  the  stoktr 
of  6.72  per  cent.  -:-  '- 

In  the  new  design  of  stoker  there  is  a  small  vertical,  two 
cylinder,  reversible  steam  engine  located  on  the  tender  and 
placed  on  the  riglit  side  in  the  space  usually  occupied  I)y  tools. 
The  flat  portion  of  the  coal  space  is  replaced  by  a  conical  hopper, 
at  the  bottom  of  which  is  the  screw  conveyor.  This  allows  all 
of  the  coal  in  the  tender  to  feed  to  the  conveyor  by  gravity.  In 
the  illustrations  this  hopper  is  siiovvn  as  covered  with  removal>le 
strips  but  in  practice  they  were  found  to  be  unnecessary  and  have 
been  removed.  ;i;     1  ^.^V  ; 

The  steam  engine  drives  the  conveyor  through  a  clutch  and 
bevel  gears  to  a  shaft  which  extends  diagonally  across  under  the 
tender  deck  and  parallel  to  the  screw  conveyor.  This  shaft 
connects  to  the  conveyor  on  the  tender  by  means  of  spur  gears 
at  the  back  end.  The  tender  conveyor  partially  crushes  the 
coal  against  knives  located  at  the  outlet  from  the  hopper  and 
carries  it  forward  toward  the  left  side  of  the  locomotive  to  a 
point  above  the  end  sill  of  the  tender  frame.  Here  there  is  a 
ball  and  socket  joint  and  a   sheet  iron  pipe  through  which  the 
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DHRIHON    PORT.VHI.E    HARDNESS 
THSTING    MACHINE 

.\  niaihiiic  Utr  lesiing- the  liar<liu?ssi-  of  metals  aeconUnji  to  the 
ilriiitll  nu  thoiF.  w  hioh  is  that  "t'  tnakitiy  an  iinpres-iofi  with  a 
10  mm.  i>aH  uii'lrr  a  ])ri--nrr  ot'  .\(:(i(>  kiKiuraimm<.  i^  slinuii  in 
the   enyrayiiiK- 

.Onvot  these, .sliows  tlie  macliini-  ready  I'ur  the  test,  with  ilie 
I<.\er  rais4tVan<I  resting  I'li  llu-  >h.ilt.  I  lu-  |>ieee  t«>  he  testeil  is 
I'lace'l  i;ii  the  taMe  •)t:  the  maihiiie.  uhieli  i-,  tiien  raised  until 
i1k-  ])iece  is  ill  pijltaict  with  the  Iiall.  Tlio  kver  i^  then  jjnlled 
>ti>\yly  Ofvtrjso  «s  tp^. ^^^  pressure  nntil  3.()00  ki;s. 

.in-  applied.  'VVhen  this  tVnrC-  i<  ri'aefied  the  lever  is  >l((\vly  re- 
itirned  to  its  !"rmor  p<)«^itit>n  ami  the  te^l  is  eompkleil.  The 
irressnre  i«'"'ret;»s.t£^.rtd  hy  a  small  m.iiiometer;  Under  normal  con- 
d'lioii.s  It  is  M>»«afty vstjifticient  to.  in<>\(.-  the,  lever  through  an  anulv 
•f  4.^  «}eg;  to.  ohtaiivt'ht', required  V^essurc. 

W  it heaVhmachfncri  small  pieoe  <\t  steel  is  furnished  iti  which 
;•.  -t.ijulard  imj)rosl>iim  lias  lieen  made,  the  diameter  luing  stamped 
•  •it  II  Thiv  >iandard  piece  ;cv:roa»U"".itf  art  at  Iiardminy;  niikel- 
il>r'>niy  su^vV  The  arintr.aey  ot;  iJie  nutehiiii'  can  lie  t-a^ily 
I  lieeke<l  hy"  tiiaivint:  a»,  imjire-.-i"n  alr«m:->iil('  tlie  ^t.md.ird  ini- 
I>roiision;    \  *  '  ; 

;TW  cotist recti" »n<:tf'thi*  niaohine  .t.s:  Ijaseirl  cm  the  principle  of 
elasticity  o^tlielranler  which  for  ibis  pttriwse  has  heen  given 
?Iie.  shape  < .f  .a  'htirsvsho?.     TIu   powcx  prodnc.ed  l»y  tbc  pr4.*S;Siire 


Ihe   <lel1cction   of   the    tram  ■   heing   relatively   small    t  1    to    1.5 


Machine    Ready    for   Testinq 

<'i;thie  JHilt  on  the.te>i  piecV  Iw?!  a  tenflenc^^  ftj.ojun  the  frame  to 
a  certain  degree  in  jiPip'i'rtion  t.i  this  po^ver.  '  The  shape  of  the 
frame  has  thertf<>re  heeii  -|>iciaHy  consitlerid  in  tirder  to  have 
it  as  elastic  a^  poxsiUK-.  The  |»resstire  of  3.(HJK)  kgs.  <loes  not  at 
.dl  chattge  the  re>istaite:c«r  elasticity  t>f  tile  frame,  as  it  is  made 
•  f  an  air- hardening,  nickel^chronie  steel,  having  an  elastic  limit 
of  243.tXX»  lb.  iHT  sq:  iii..  and  a  i>re>suTe  ..f  3.(K)().  4.im  or  5.000 
l<gs.  does  not  stress  it  ahnve  10  kgs.  per  sq.  nmi.  (14.423  Ih.  per 
-<lJ:in..)f.  fnderthV$e  conditions.  rcpea,ted  tests  even  in  large 
iminltfr!;  'Ni  i:ot  ajriT  •''  ;»'^  i'^^"  calihration  f>f  the  machine. 


mm.),   a   register,   tiie   coii>tru 
manometer,  is  in>talled   in  tin 
l'>y  means  of  a  needle  and  .i 
therefore  the  pressure  e.xertiri 
ami  easily  read. 

To  ailjnst  the  machine  all  th 
eiiclosin.g  the  mechanism  al  i)\ 
ever  get  otit  of  adjii>tnKnl.  a  i 
standard   piece,   and    when   .m 


ti'iii   <if   which    reseml)les   a   metal 
hollowed  out  part  of  the  frame.- 
.iradiiated   di.il,  the  deHection   and 
in  iii.ikiiig  the  test,  can  be  (piickly 


I  i-  necessary  is  to  open  the  case 

till'   frame.     Should  the  machine 

imp;iri>oii  >h'>uhl  be  made  <>n  the 

miue^sion   lit   the   same  diameter 


Arrangement    of    the    Gears    at    the     Rear    of    the    Derihon    Portable 
Hardness    Test  ng    Machine 


d    lie    brought   over   the    I'lgure 

ting    screw.      Thi>   ;idjustnietit. 

ry     through     s-mie    accidental 


has   been    niade,    the    iieerlle    >hot 

.^.(XX)  b\    iiuans   of   a   small   adju 

however,     uoidd     oidv     !ie     iieci 

cause   indeiundent   "i  the   "ipiratijii   ><i   the   machine   under -nor 

mal  usage. 

rile  second  illnsir;iti'  n  >hovv>  tile  arr.ingeiiu  nl  <>\  the  gears  at 
the  rear.  A  iiortaMf  ca-«-  i-  pr"\|lfd  in  wiiicb  ibi'  machine  inu 
be    packed. 

This  machine  i>  placed  ..ii  liu  jni.irket  lyf  ;l.l,  "A;  T^lliott,  r07 
-Maiestic  bnildiiii;.    hetrnit.    .\litb. 


■■v.  >    'K- 


CinNKSK  .\s    W'oK K  M KN'.-^Of  all   " 
ern    l-.iiginecring.   the   Chinese   an 
there   may   be   ><>me    uiiii   rxpiriiiu* 
disfxjswl   tti  give    llie    palm    l'>   tlu- 
tliciroiigblx    nndir-tan(l>  hi^  bu>ine 
bis  knowlidge  .'iiid  lii>  in>tru(iii  iiis 
nese  siilmrdinate.  ai'd  who.  moreoMr.  i>-  Irli>>Kl  with  a  link   pa 
tience  ;in<l  t.ict.   will   tind   little  di!rH|iilt\    in   tiie  nianjiyement   ati<t 
control  of,  Cllinese   labur  >>{   wb.itev 
they  are  goi 

\ery   clever   fellows.      The  qualitx 
gooil   Chinese   fitter,   turner,   .tr   macrii'< 
that  of  the  average  good  r.riti>li  umi 
the  latter  wouhl  beat  him  in  ]ni'iit  nf 


it;iiial  workmen,  states  I'.ast- 
nd'iubterlly  the  best,  though 
•  if  both  i;aces  who  m.t_\  be 
ai«arvse;  ■  A  b'tiropc.-m  who 
.  and  who  is  aide  tn  impart 
1  .1  char  manner  \i>  bi-<  Clii* 


r  kind,      ."-^peakiiiii   iieiurally. 


I,,  V«mese   laiiiir  dI    v\n.itev(r  Kiini.      .> 
good  and  conscientious  wii^<nun.  and  m  ii  y  indeed  are, 

the   wiir\   turned  <iut    bv  ii} 


111  in    varies    little    from'- 
man  <>f  ibv  s.-mie  class,  but 
time.      /  /;<•  /:>(.i;;i«iV-r.-v.  '  .'  ; 


I 


Improved    Hanna   Locomotive   Stoker 


'-',:y-  '■' 


Conveys    the    Goal    from    the    Tender   and    Uischarj«es 
Throuj^h  the  Fire  Door  \vith  Original  Distributing  Device 


1  he  Ifaiiiia  Lbcoiii/itivt'  StMl<cr  xvjis  Titlly  illustrated  and  de- 
^vril>e<!  <in  page  IJl  >>{  the  April.  1911.  issue  ot  the  American 
Inyineer  &  Railroad  Journal.  That  in.ichine  was  arranged  St5 
that  it  was  necessary  fof  tlk'  hrenian  tu  'shovel  the'  coal  from 
;  he  tender  t«i  u  hopjter  and  the  sti>ker  sithply  delivered  it  tu  tlic 
:  reb')\  and  distrihuted  it  uver  the  ^tate  area.  A  nmnber  of 
niachines  oi  this  liind  were  ai»pli<^'<l  and  successiiilly  pperated  for 
s(>mG  time,  Init  owing  to  the  re<iuireme!Jt  of  shoyeling  the  'C(>af 
'i\  liand.  it  did  not  recvi\t'  an  extensive  ajiplieiitii^n.  C)nc  of 
liie  original  stt>kers.  however,  which  was  jkted  to  a  large  Malkt 
Ii>(.ouiotive  on  the  Carolina.  (.  linchtield  \  Ohio,  has  remained  in 
'  ii>eration.  during  the  past  tJirce  \j(,'iirs  atid  has  suGcessfuny  fired 
this  large   locomotive   during   tlijit   time.  :  : v^^.:  -> 

The  ilanna  l^icomotive  Stoker  Company,  Mercantile  Library 
liltlg.,  Cincinnati.  <  )hio,  realizing  the  necessity  of  liavitig  the 
stoker  convei.:  the  coal  ir'Mii  the  tender  as  well  as  to  distritmte  it 
in  tht  tirelw>x,  proceeded  t< >  redesign  its  rnachitic  to  acconiplish 
this  oltject.  The  improved  -stoker  niaiilttai.TS  the  original  coti- 
•■iruction.  arrangvnunt  and  operation  so  far  as  llie  distribution  of 
the  coail  after  it:  reaches  the  lire  door  jk  concerned.     In  ottTcr 


Hanna    Stoker    with    Tender    and    Cab    D^ck    Removed        :. 

1 1  >i>ects,  ho\yevcr.  It  has^  beeii-  ah«f  ed  a?  is  shown  in  Ithe  ace£)m- 
panyjng  illnstr'ationS;  ;L;,"  '  V^s':  '' >•  ■v^';  v^-  ;.■"^; ! 

Ojic  of  the  new  machines  wa«  applied  to  a  Mallet  locomotive 
on  the  Carolina,  tlincliJield  &  Ohio  and  has  been  in  regular 
service  for  a  nu!n]»er  of  nionths,  A  preliminary  test  was  niaifle 
with  this  locomotive  10^  ascertain  the  advantage  iiJ  connection 
with  fuel  economy  of  using  a  stoker  fired  engine  as  compared 
with  Tiaud  lirinf ,  both   with  and  without  the ;  brick  arch.     Tlie^ 


locom'.)tive   te>te«l    was  a  i-6-()-"3  tyjie   ijuvitig   a   total   ivciglu   "i 
342,650  lb.    The  cylimlvrs  were  23  ill.  and  3$  in.  bj  32  in.^^.s^^ 
arid  the  engine  has  57  in.  driyi^ts^    It  carjii^  ^  stcani  pfcsi^Ure  ot^ 
2(X>  lb.  and  dtyelojJK  a  tfactiAv  elTftrt  of  7(K6W 
exhaust  nozzle  was  in  nsv.:-.^;  ..;;-■  '  ..V;  <.;::- ;; 

-  In  the  test   with<'nt  tlH'bi'i^k  Iff ch'V*^*^''  •'   -■'   T»<er/<^ht  grade. 
drains  of  about  3.^00  t. 'US   were' drawn.     The  average  speed  in 


Cab    of.  ■?  Xpcqmotive    Equipped    with    a    Hanna    Stoker 

iiiiles  j^r  ht^tir  foir 'liic  hand  twet^  ir^v  liie  >i.>kcr  iiri 

7 A.    The  ino.st  interesting  tigure  of  the  lest  was  the  total  evap<  'na- 
tion per  poiindoi  coal  from  and  «  212  deg;;  this  fc«'^C^ 
tired  was  7.^5  lb.  and  for  the  stoker  fifed"  was  ,8.54  lb.,  an  iivcrca^! 
of  .56  11),  or  7.39  per  cent:    Similar  tests  with  the  brick  arch  gave 
an    ttiniyalent    evaporation    for   baud   firiijg   of   K.94   lb.   and   fi't 
stoker  fifing  of  9.52  lb.    Tliis  i;*  aii4ncrease'in  favo         the  ptrtWtf : 
tjf  6.72  per  cent;  ^  v^^..  .  v    ■     v.  /••i^r- 
ln   the  new   design  of  stivkc-fiherc   is   a   small  wriiail.   tw- 
cylinder,   xeverMble    sie|itn    engine  :Tocated;:«'>nihe     tender  :  and 
placed  oil  tluy:rfght  stifle  in  the  jq»»ce  usyially  <*t^uiMe«l  4iy  tool- 
'I  he  flat  portixMi  of  tht  coal  sjiat'o  is  fti»Iaced  In-  a  ei»mcal  InipiKr. 
at  the  bottom  of  which  is  the  Sf  rew  /c">nvtyorv'    TbiV.^Iriws^  all 
of  the  coal  in  the  tender  to:  ioed  iiii.tlve-C!«iVcA'<"f  by  grayity.    In 
the  ilhistration^  this :h<;!i>|»er.i«i^  ^horxm  ;a!<rCo verted  with  reniovaVde 
stripsibitt  in  practi^er^liey  wyre^  fv^iict  to^^j^^^ 
:.;.bcen  renioye<U      ■;,.•'   r^^^^^^^^;/ 

';V-Tl]e  Steam  etiijiiteVilnvestW  coil \e>..r  tiir..i.u..  ..  cluicl.  .ini 
:.beycl  gears  to  a. shaft  which  extends  diagv)nal4y  across  mi«ler  ih< 
tender  deck  and  parallel  to  tlie  S<^fcw  bom'eyor;  \t^is- i^tt 
connects  t<o  the  con ve\  or  on  the  tender  by  in*-:tns  of  sqiiif  gear* 
at  the  back  end.  The  ti-ndef  cm veyor  partially  crushrs  the 
coal  agaiiTst  knives  located  at  Oie  outlet  iroin  the  hopper  and 
carries  it  forward  lowani  the  left  side  of  the  loconiotivb- 4«  sr 
point  above  the  end  sill  of  the  tendt-t  frame.  Here:  there  is  a 
ball  and  socket  joint  >aXrd  a  dieet  whidi  tlie 
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coal  is  crowded  and  falls  tu  the  hopper  of  the  feeding  conveyor. 

At  the  forward  end  of  the  shaft  wliich  drives  the  tender  con- 
veyor there  is  a  universal  joint  and  it  continues  and  drives  a 
short  section  of  spiral  conveyor  which  is  arranged  with  left  hand 
spirals  on  either  side  of  a  cover  plate  that  is  directly  opposite 
the  opening  to  the  vertical  conveyor.  This  short  section  of  con- 
veyor is  employed  for  the  purpose  of  feeding  the  vertical.  An 
extension  of  the  shaft  hexond  tlie  feeding  hopper,  througli  a 
douI)le  sprocket  wheel  and  sliort  sections  of  chain,  conveys  the 
power  to  a  shaft  underneath  which  in  turn  drives  the  vertical 
conveyor  In   a  bevel  gear. 

The  vertical  conveyor  is  enclosed  in  the  cast  iron  pipe  shown 
in  tlie  illustration  which  passes  through  the  cab  deck  on  the  left 
hand  side  and  close  to  the  I)oiler  head.  At  the  top  of  this  pipe 
is  a  short  elbow  section  and  the  coal  is  forced  through  this  l)y 
the  pressure  from  behind  and  falls  into  the  distril)uting  apparatus 
l)y  gravity. 

i  he  section  of  the  stoker  carrying  the  distril)uting  wings  is 
arranged  to  latch  tn  a  swinging  ring  hinged  on  tlie  regular  lire 
ditor  i)in,  allowing  this  tn  be  swung  open  for  observation,  hookinij; 
or  even  hand  firing  as  though  it  was  a  regidar  swinging  dour. 
wliile  at  the  same  time  automatically  <liscoimccting  (»r  connecting 
the  wing  controlling  mechanism  through  a  sh  t  and  pin.     if  it  is 


tlie  left  does  not  in  any  way  i  iterfere  with  the  work  of  hand  firing. 

'I'he  distributing  apparatus  is  unique  and  consists  of  two  sets 

of  jets,  there  being  seven  a  ranged  in  an  arc,  each  being  at  the 

I'elow   these   is   a   very  thin   narrow 

i    jet  of  steam  emerges.     .Above  these 

g  downward  and  on  either  side  of 

linged  connections  arranged  perpen- 


end  of  a  cast  iron  linger, 
opening  through  which  a  fia 
jets  is  a  ridge  plate  slantii 
this  are  wings  swung  from 


Hanna    Locomotive   Stoker;   This    View    Does    Not   Show  the 
DistributioniControl   Levers 


dicular  to  the  planes  on  eithet  side  of  the  ridge  plate,  so  that 
the  bottoms  of  the  wings  maki :  a  contact  with  the  faces  of  the 
ridge  for  their  lull  stroke.  It  v  ill  be  seen  tliat  with  this  arrange- 
ment if  the  right  wing  is  at  th  :  top  of  its  stroke  and  the  left  at 
the  bottom,  a  trough  is  formed  vhich  discharges  all  of  the  coal  to 
tlie  left  side.  If  each  of  the  wings  is  half  way  down  two  troughs 
are  formed  and  the  coal  is  distributed  equally  to  I)oth  sides.    The 


\Sftel  Shone/in^  ffufe 


Complete   Hanna  Stoker  in   Position  on  a   Locomotive 


desired  to  have  the  full  opening  of  the  fire  door  for  any  purpose, 
this  wing  section  can  instantly  lie  detached  from  the  ring  and 
laid  aside  by  one  man  and  the  .section  of  the  distributing  appa- 
ratus which  contains  the  steam  jets  is  arranged  to  swing  beneath 
the  deck  by  an  operating  wheel  in  the  cab.  The  deck  opening  is 
Covered  by  a  sheet  iron  plate.  This  allows  the  regular  fire  door, 
which  is  in  place  on  the  right  Iiand  side,  to  be  closed  against  the 
ring  and  used  in  the  ordinary  manner.     Tlie  pipe  coming  up  at 


coal,  after  ])assing  into  these  trouj  hs  is  dropped  in   front  of  tlie 


will   pass   between   the   fingers 
ow.     This  is  normally  main- 


steam  jets  and  the  fine  particles 

and  be  caught  by  the  flat  jets  be 

tained  at  about  20  lb.  less  pressure  than  the  jets  emerging  from 

the  fingers  and  tlie  fine  dust   is  tl  us  discharged  to  the  firebox 

underneath  a  stronger  jet,  which  t  mds  to  hold  it  down  until  it 

is  consumed.      The  larger  pieces,  however,  strike  the  fingers  and 

are  caught  by  the  jets  at  the  ends  ;  nd  the  pieces  are  thus  blown 


\ 
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various   parts  of  tlie   tirelujx.  depending  on  the  direction  of 

ic  jet   whicli  catches  each.     The  distrilmtion  is  thus  controlled 

y  the  wings,  which  are  very  ingeniously  operated  and  will  permit 

definite  amount  of  coal  to  he  fed  to  different  parts  of  the  lirebox 

^  intinu<nisly. 

Tlie   adjusting   levers    for   thtse   wings   are   shown   at   tlic   left 

-ide   in   the   view  of   the   interior  of  the  cab.     By  moving  the 

JKindles  along  the  arc.  the  travel  of  the  wings  on  cither  side  of 

he.  ridge   plate   is  controlled  and  these   wings  can   he   made  to 

..ntinuously  follow  any  determined  path.     If,  for  instance,  it  is 

i.uikI  tliat  the  locomotive  is  burning  stronger  on  tlie  riglit  side 

•han  -m  the  left,  the  right  hand  wing  will  l)e  arranged  to  travel 

iroin  the  1)ottoni  of  its  stroke  two-thirds  of  the  way  up  and  back 

tuain  while  tlie  left  hand  wing  will  be  arranged  to  travel  from  a 

point   two-thirds   down,   to   the  top    and  back.     In   this    way  a 

i^realer  proportion  of  the  coal  will  lie  distributed  on  the  right 

hand  side  and  a  smaller  proportion  tui  the  left.     This  adjustment. 

together  with   the  control  of  the  pressure  of  the   steam   in   the 


LENOX  SERPENTINE  SHEAR 


Hanna   Stoker   Ready  for    Hand    Firing 

jets,  allows  great  flexibility  and  it  is  possible  to  so  adjust  them  as 
to  suit  the  burning  conditions  of  any  locomotive. 

The  capacity  of  this  machine  for  tiring  depends  altogether  on 
the  speed  at  which  it  is  operated.  \;i   .^^  "  'i'^--   ■  .- 

.\t  tlie  present  time  a  Hanna  stoker  of  this  type  is  also  in 
operation  on  a  12-wiieel  locomi  live  on  the  Norfolk  &  Western 
and  the  preliminary  runs  are  reported  as  being  very  successful. 


Kansa-S  Flei-S. — The  fuels  of  Kan.sas  include  coal,  petroleum 
and  natural  };as.  Tlu-  ci>al  mining  industry  has  been  an  imi)or- 
tant  one  for  the  past  40  years,  and  at  present  furnishes  employ- 
ment for  about  13.000  men.  The  amount  mined  in  this  period 
is  2.2  per  cent,  of  the  total  known  deposit,  and  at  the  average 
rate  of  the  past  five  years  it  will  take  762  years  to  exhaust  the 
supply. 

STA\nARi)i/..\Tio\.— Extension  of  the  practice  of  standardizing 
many  jjarts  of  the  locomotive,  particularly  those  requiring  fre- 
<iuent  repairs  or  renewal,  is  general.  Even  the  practice  of 
standardizing  whole  locomotives  so  as  to  greatly  reduce  the 
numl)er  of  classes  in  service,  with  an  accompanying  large  im- 
provement in  the  maintenance  account  and  in  the  conditions  of 
operation,  is  found  on  the  more  progressive  roads. — Railway 
A<ic  Cazctte. 


The  new  type  of  shear  .shown  in  the  illustration  has  bten 
perfected  by  the  Lenox  Machine  Company,  Chicago,  111., 
and  is  designed  particularly  for  the  straiglit  and  irregular 
cutting  of  sheets  and  plates. 

The  frame  is  a  steel  casting  of  spiral  construction  designed 
to  provide  sufficient  clearance  for  material  of  unlimited 
length  or  width.  It  will  not  only  allow  straight  cutting,  but 
also  in  or  out  curves  having  a  minimum  radius  only  slightly 
largt-r  than  the  diameter  of  the  blades.  The  spiral  stvel  frame 
c.irrics  all  gearing  and  is  mountejd  on  a  cast  iron  base. 

The  blades  are  made  of  high  grade  tool  steel,  and  arc  set 
in  approximately  a  horizontal  plane.  This  gives  a  very  large 
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A   New  Serpentine  Shear 

cutter  bearing  on  the  sheet  or  plate,  and  c<jnscquently.  tlun- 
is  very  little  distortion  in  the  cutting.  The  upper  cutter  is 
positively  driven,  while  the  lower  is  mounted  in  an  adjustable 
sleeve,  so  that  its  position  may  be  varied  to  allow  for  ditTtrent 
thicknesses  of  material  and  lor  redressing.  In  addition,  a 
cam  is  provided  so  that  the  lower  blade  can  be  dropped 
enough  to  permit  the  removal  of  sheets  without  reversing  the 
machine.  The  cutters  have  a  flush  fastening  to  the  shaft  an<l 
no  nut  projects  to  interfere  with  the  handling  of  the  work. 
The  knurled  edges  feed  the  sheet  automatically  into  the  ma- 
chine. A  tool  steel  pin  is  provided  to  take  up  the  end  thrust 
on  the  lower  cutter  shaft. 

Where  a  number  of  sheets  arc  to  be  cut  to  the  same  pat- 
tern, a  template  may  be  bolted  to  the  work  and  this  template 
followed  by  guiding  against  the  top  cutter. 

The  machine  is  driven  by  a  two-speed  pulley,  giving  slow 
speed  for  intricate  curve  cutting  and  high  speed  for  straight 
work.  The  main  drive  shaft  is  extended  and  squared  on  one 
end  so  that  a  hand  crank  may  be  used  if  necessary. 

The  shear  illustrated  has  a  capacity  for  cutting  No.  10  gag.« 
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material  and  lighter,  while  other  sizes  having  capacities  of 
No.  16  gage,  '4  in.  and  }i  in.  material  can  be  furnished.  All 
machines  are  arranged  for  either  belt  and  hand  power  or 
direct  motor  drive. 

Joseph  T.  Rycrson  &  Son,  Chicago,  are  the  selling  agents 
for  the  company. 
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of  continuous  box  section  a  id  the  table  is  arranged  with  T  slots 
and  fitted  with  removable  1  iiid  ring  chucks,  the  same  as  in  the 
smaller  machine.  It  also  1  as  an  in  and  out  motion  of  36  in. 
controlled  by  a  lever  at  eitl  cr  end  of  the  machine. 


MUD    RING    AND    TUBE    SHEET    DRILL 


This  drill  is  motor  driver, 
with    speed    adjustment    fro 
direct  to  the  driving  shaft 


A  four-spindled  drill  designed  by  the  Foote-Burt  Company, 
Cleveland,  Ohio,  for  use  in  boiler  shops  was  illustrated  on  page 
619  of  the  November,  1913,  issue  of  this  journal.  In  this  ma- 
chine the  four  independent  heads  were  mounted  in  pairs  on 
auxiliary  cross  rails  which  allowed  the  drills  to  reach  a  mini- 
mum center  distance  of  8  in.  in  each  pair. 

A  somewhat  more  elaborate  machine  has  been  installed  in  the 
Juniata  shops  of  the  Pennsylvania  by  the  same  company  and  is 
shown  in  the  illustration.  It  is  used  principally  for  drilling  the 
rivet  holes  around  the  firebox  mud  ring,  and  tube  holes  in  the 


A  Westinghouse  20  h.  p.  motor 
11  3/5  to  1,500  r.  p.  m.  is  geared 
y  a  large  spur  gear  and  a  rawhide 

pinion,  both  of  which  are  guarded.     The  weight  of  the  machine 

is  23,000  lbs. 


CROSS    COMPOUI 
FOR  THE 


D    AIR    COiMPRESSOR 
.ACKAWANNA 


The  Delaware.  Lackawanr  a  &  Western  has  installed  at  its 
Kiser  Valley  shops  at  Scran  on.  Pa.,  a  new  class  M-CSC  two- 
stage  compressor  recently  pU  ced  on  the  market  by  the  Chicago 
Pneumatic  Tool  Company,  C  licago.  This  compressor  has  steam 
cylinders  19  in.  and  31  in.  I)\  126  in.     The  air  cvlinders  are  28  in. 


Four   Spindle    Drill   for   Mud    Rings   and   Tube   Sheets 


boiler  tube  sheets.  The  four  heads  of  the  machine  are  entirely 
independent  of  cacli  other  and  are  arranged  to  have  an  in  and 
out  adjustment  from  the  main  cross  rail  for  a  distance  of  12  in. 
They  are  also  adjustable  on  the  main  cross  rail  up  to  a  minimum 
center  distance  of  18  in.  Both  of  these  adjustments  are  con- 
trolled by  the  individual  hand  wheels  shown  in  front  of  each 
slide. 

The  heads  carrying  the  spindles  are  complete  in  themselves, 
as  each  is  arranged  with  a  clutch  for  stopping  and  starting. 
Each  is  fitted  with  geared  power  feed  with  adjustable  stop  for 
automatically  stopping  it  at  any  desired  point.  Two  changes  of 
power  feed  are  provided  on  tacli  head,  either  one  of  which  is 
available  by  shifting  a  conveniently  located  lever.  In  addition 
to  the  power  feed,  each  spindle  is  furnished  with  a  hand  feed 
through  a  worm  gearing. 

The  main  rail  is   very  heavy  and   of  box  form.     The  ba.se  is 


and   17  in.     The  compressor  is  nited  at  2.500  cu.  ft.  tA  free  air 
per    minute    at    135    r.    p.    m..    \^hich    is    the    maximum    speed 


for  which  the.  air  and  steam  valve;  and  ports  are  designed.  The 
steam  and  exhaust  valves  are  of  t  le  Corliss  type,  being  operated 
by  a  simple  system  of  links  conn  ;cted  to  wrist  plates,  which  in 
turn  are  driven  by  eccentrics  on  trie  crank  shaft. 

The  chief  feature  of  this  machi  ae  is  its  economical  operation 
from  a  fuel  standpoint.  It  has  a  lower  steam  consumption 
than  a  machine  of  the  cross-compo  jnd  type  with  the  Meyer  gear. 
It  is  interesting  to  note  that  a  riiilroad  in  the  position  of  the 
Lackawanna,  located  as  it  is  in  thef  coal  district,  finds  it  practical 
to  purchase  a  compressor  of  low 
deavor  to  save  fuel. 

The  frames  of  this  compressor 
Iiaving  a  box  case  which  is  fully  enclosed.    The  main  bearing  and 
guide  barrel  are  cast  in  a  single  piece  extending  to  the  founda- 


steam  consumption  in  an  en- 
are  of  the  full  Tangye  type. 


i 


i 
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ion.  The  air  cylinders  are  bolted  directh-  to  the  frame  with 
ilie  steam  cylinders  behind  and  in  line  with  them.  They  are  held 
in  alinement  by  two  heavy  tie  rods  and  are  further  anchored 
Id  box-shaped  sole  plates  extending  under  the  steam  and  com- 

rcssor  cylinders.  The  foundation  bolts  secure  the  main  frame 
ind  the  sole  plates  only,  the  cylinders  resting  on  the  finished 
laces  of  the  sole  plates  to  which  they  are  secured  by  heavy 
liolts.     This  arrangement  will  permit  any  of  the  C3linders  being 
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Compressor 

removed   and  returned  to  correct  alinertient  without  disturbing 
the  frame. 

The  frame  and  guides  are  enclosed,  which  permits  of  complete 
flood  lubrication  for  all  main  bearing  points.  Both  the  steam 
and  air  cylinders  are  made  large  enough  to  ensure  two  reborings 
with  perfect  safety.  The  air  valves  in  the  cylinder  head  *are 
so  located  as  to  be  easily  accessible  for  examination  or  renewal. 
The  inlet  valves  are  placed  at  the  bottom  of  the  cylinder  head 
and  are  of  the  Corliss  oscillating  or  rolling  type,  with  unusually 


Cross    Compound    Air    Compressor    for    the    Lackawanna 

large  port  openings  and  small  clearance  with  consequently  free 
direct  inflow  of  air.  The  discharge  valves  are  of  the  mushroom 
type.  The  steam  valves  are  of  the  Corliss  oscillating  type. 
The  exhaust  admission  valves  operate  independently  of  each 
other.  The  exhaust  valves  have  a  fixed  opening  and  the  steam 
valves  are  regulated  according  to  the  speed  and  load  require- 
ments. 

One   of   the   most    interesting   features    in    the    design   of   this 
machine    is    the    speed    governor    and    pressure    regulator.      As 


shown  in  the  illustration,  the  high  and  low  pressure  valve  gears 
are  each  operated  by  one  eccentric,  the  rods  being  connected 
to  different  points  on  the  eccentric  straps,  thus  giving  inde- 
pendent drives  to  the  valves.  The  high  pressure  steam  gear, 
working  in  a  link,  has  an  adjustable  setting;  A  and  B  show 
the  maximum  and  minimum  cut-off  points.  The  position  of  this 
rod  is  controlled  by  the  governor  which  operates  as  follows : 
A  positively  operated  plunger  pump  driven  by  the  air  rocker  arm 
and  a  lever  2,  pumps  oil  from  the  reservoir  j.  through  the  check 
valves  4  and  5  into  the  chamber  6,  through  the  valve  7,  and 
again  to  the  reservoir  j.  The  position  of  the  valve  7  is  con- 
trolled for  speed  by  centrifugal  force,  and  for  pressure  by  a 
pressure  cylinder,  similar  to  the  regular  speed  and  pressure 
governor.  An  increase  in  the  speed  or  air  pressure  gradually 
closes  the  valve  7,  causing  the  oil  pressure  in  the  pipes  8  to 
rise.  This  increase  of  oil  pressure  raises  the  plunger  9  against 
the  weight  IS,  changing  the  position  of  the  link  /_>  from  posi- 
tion A,  in  the  direction  as  shown  by  position  B,  thus  reducing 
the  point  of  cutoff.  When  the  air  pressure  drops,  the  valve  7 
opens,  reducing  the  oil  pressure  in  the  cylinder  10,  allowing  the 
weight  IS  to  drop  and  increase  the  point  of  cut-off  in  the  direction 
as  indicated  by  A.  Valve  //is  for  adjusting  the  amount  of  oil 
opening  for  the  maximum  spee<l  of  the  machine. 


variable'^peed  and   reversing 
attachment 


An  attachment  for  drill  presses  which  provides  three  speeds 
and  a  reverse  for  the  drill  without  change  in  the  adjustment  of 
the  drill  press,  is  shown  in  the  accompanying  illustration.     These 


Variable  Speed   and    Reversing   Attachment  for   Drilling 

changes  of  speed  or  reversing  are  made  without  stopping  the 
machine  and  provide  for  the  convenient  use  of  different  sizes  of 
drills  and  taps  in  the  same  hole  or  in  the  same  vicinity.  This 
attachment   is   carefully   built  of   high   grade   materials.     There 
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material  ami  li.yliur.  while  uiliur  sizes  haviutj  capacities  of 
Xo.  16  t:a^e.  'i  in.  and  is  in.  material  can  he  furnisiied.  All 
macliines  arc  arransjid  fi.r  either  lult  and  han<l  powi-r  or 
direct  motor  drive. 

Joseph  T.  Kyer^on  &  Soil,  CUicayo,  arc  tlu-  selliny;  agents 
ic>r.tl>e:.comi»anv . 

.MID     KING    .\NU     11  Bt    SHI{i:T     DRILL 


.\  lonr-.xpindUd  drill  dtNivined  by  the  IVxite-IUirt  Li»nipany, 
Cleveland,  Olii<.i.  for  u.-e  in  huikT  shops  was  illustratrd  <>u  pa^e 
tiVJ  of  the.  Noveniher.  101. V  issue  oi  this  journal.  In  tliis  nia- 
chine  the  iphr  ipdepemlent  head-s  •ttcpi?-  mounted  in  pairs  on 
auvili.iry  cross  niils  which  allowed  tin  drills  to  reach  a  inini- 
imun  center  di^-tance  of  X  in.  in  each  pair. 

A  souiewhat  niorv  elalx^ratv  machine  has  heen  installed  in  the 
JuTHUtia  .^hpps  of  the  rVmisvKatiia  hy  tlu-  same  company  an<l  is 
shown  ill- Hie.  iUtiMrat ion.  H  *S  llised  principallv  lor  drillini;  tlu- 
TlViCi' ' hole's-- aroiitMl^tHetVrehoxn^        riiiii.  and   \\\\k-  hoh-   in   the 


of  continuoii.s  box  section  ;ii 
and  fitted  with  rrnii>\ahK  n 
smaller  inachiui-.  It  alv.  1 
controlled  hy  a  h\cr  at  cith 
This  <Irill   is  motor  dri\t.i 
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d  ilic  tal'lc  is  arranged  with  T  slots 
ud  ring  ciuicks,  the  same  as  in  the 
IS  an  in  and  i.mt  motion  of,  30;. in. 
•r  end  of  the  machine.  '::■':■'"':- '■!-'■  V 
A    WrNtinghoiisc  20  h.  p.  motor 


with    spee«l    ad.iu>iment    frui  i    375    to    1.5(K)    r.   p.    m.    is    geareil 


dirict  to  the  driving  shaft  ? 
pinion,  hoth  of  which  ari  gi 
is  2.MHK)  Ihs. 


i    a  large  spur  ciTir  anil  a  rawhide 
irdcd.      TIk-  w»ii.:ht   "f  the  machine 


CROSS    COMPOIND    AIR    GOMPRLSSOR 
FOR   rUK  I AGKAW  ANN.V 


11k  I  Klaware,  Lackawannli  A:  Western  ha.s  in>talUd  at  it< 
Ki-ir  X'alley  shoif>  at  .'^cranl'n.  I'.i..  a  new  class  ..M-CSC  two- 
>ta;..;e  conijiressor  recently  plafcd  on  the  market  hv  the  Chicago 
i'lunm.iiic  Toiciil /Company.  Cllcagn.     Thi-  coinpreisorh^ii-. steam 

r\Iinders  1*'  in.  and  .^1   in.  '•'.   iit  in.      1  lu-.-iiir  cvlindrr-  .ire  2S  in. 


Four    Spindle    Drill    for    Mud    Rings    and    Tube    Sheets 


hoiUr  tllhc.  .shtVtSv  f  ht»  fi.'lir  heads  <'l  the  machine  are  entirely 
in<Kpindvtit  of  eacli  other  and  are  arraiiged  to  have  an  in  and 
out  ailjn>tment  fn-m  the  main  cr.-is  rail  for  a  distance  of  IJ  in. 
1  hey  are  al^o  atljiiNtaiiJe  on  the  main  cross  rail  u])  to  a  mininmm 
center  fHsfahcc  <»i  ;t8  iii;  ,I»i,)tti  rjf  these  adjustments  arc  con- 
troHed   hj;  tile   iadividuaV' hand  ;\\hwJsiho\y  (font    of   each 

siide.;  ,  ^;■^,;;;^^;■:iv^.■;  ■:.;\;:.;i,;-';  .;'•  ^' 

The ' heads-  enrKtllijli.ie.spili(11e>  aii  eonijiKir  m  themselves, 
as  Cacji  t^  arranged  with  a  chuch  {of  stopping  and  starting. 
Ej»ch  IS  fitted  m^^  with  adjnstahle  stop  for 

antomatJcally  sto.ppitig  it  at  any  desired  |>oint.  Two  changes  of 
p<.>wer  feed  are  provided  on  each  head,  either  one  of  which  is 
av^^ilahle  hy  shifting  a  coifvcnientl\  locate<l  lever.  In  ad<lition 
to  the  pt»\ver  feed,  each  *>ptndte  is  furnfshed  with  a  li.nid  tevd 
thn.ugdv  a  wonii  gearitrg. 

Ihe  niain!.rAU.i.<i/..vcrv  heavy  ftiid   1,1  hoN.fonn,      I  he  hase  is 


and  17  in  I  he  compres>or  is  ra  rd  at  _'..'(J0  ctl.' iFt.  of  frcC  air 
per  minute  at  13.^'  r..  p. ;  n>.'. '■  w  tich  is  the  niaxinntm  s|K.'ed 
for  which  the  air  and  steani  valve 
steam  an<l  e.\hanst  valves  are  of  t 
hy  a  sjiftiple  system,  *»Mi*nks  C'lrini  ( 


turn  are  dr^iven  .by  ecct-nltic^  c»n  1  le . crank  shaft 


'J'he  chief   fi;i(nre  of  this   machi 
friJiii    a    fuel    standpoint.      It    has 


and  port <  are  designed.  The 
e  t  orli«is  type,  lning  operated 
(led  to  wri«it  plate;*,  which  in 


le  is  its  economical  opcratii  n 
a    lower    .steam    consumpti'  n 


than  a  machine  of  the  cro.ss-coinpoind  type  with  the  Meyer  gear 


It   is   interesting   to.  note :  that   a    r; 
Lackawanna,  located  as  it  is  in  the 
to  purchase  a  compressor  of  I,,\v 
<!eavor  to  .save  fnel. 

Tlu-  frames  of  this  compressor 
h.-ivmi;  a  hox  case  which  is  fully  en 
vnide  harrel  are  ca^t  in  .a  -ingle  ji 


ilroad  in  the  jKjsition  of  tl.ic. 
coal  district,  tinds  it  practical 
stearn  consuiiiption  ,in-an  -eifJ- 

arc  of  the  full  'I  angye  tyfi^e, 
losi-d.  The  m.iin  hearing  ,'tn< I 
ecc  cxtemling  to  th<-   f'unda- 


" 
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11.  J  he  air  c\  lingers  arc  boltfd  ilirectly  to  llic  frame  vvitli 
t  >ttanic.vlinfic'rs  behind  and  in  line  with  thcni.  They  arc  held 
alineiiKiu  hy  1\vo  heavy  tie  rods  and  arc  further  andiured 
vboNrshapeJ  sole  plates  cxtcn<lMV4a:  under  tlici^teain  And  <:omT 
ivsaor  cylinders.  The  fouiidati"n  Itolts -secure  the  rhain  franie* 
nd  the  side  plates  only,  the  cylinders  resting  on  the  tiriished 
icc.<  of  the  snje  plates  t"  whicli  lliey  are  >ccnred.by  heavy 
.iitC    This  arranjteinent  will  p>eriTut  :iny  of  the  cylinders  betjng. 


G'TO 


Speed   Governor  and    Speed   Regulator  for   Cross  Compoitnd    Air 

Compressor 

rciin.ved   iind   returned.  .tt)"=j?5iTectr$lineuicntwitliuut/disiivrbui^ 

ilic  frame.     ■•,  ;  ;■    v"'\'-'  '■■  \V  .■■"-".'■'■'.  ^.'  ,-'-"■,.    ■'^V'vS 

The  frame  and  jruides  are  enclosed,  ^^Irich  permits  of  <?6mpl'ea\ 
i'—hI  luluicatioii- idr:  ;all  nuiin  bearing  ptrints.l^oth  the  steaiii 
tud  air  cxlinders  arc  made  large  enouijh  to  ensure  two  reb'iriniis 
with  perfect  safety.  The  air  valves  in  the  cylituier  head  arc 
-"  located  as  to  be  easily  accessible  f\>re\aminati"n  or  renewal, 
I  be  inlet  \  ah  esUre  placed  at  ;the  bottolU  :t»£  the  cylimkr  head - 
and  are  of  the  G<5flbs  oscilliiTing  ..r  f'dhiiK'  tyi>V:.  with  itniisiially 


Cross    Compound    Air    Co.npressor    for    the    Lackawanna 

l.ii-Lje  p'>rt  ojieritiigs  atid  snial!  clrtirauce:  with  c<>nRe<|uently-  free 
direct  indow  of  air.  The  discharge  valvi-^  are  of  the  mu.>^hro«iW^ 
i^  |K  rhe\8t<>am  vjilves.  are :of  thii?;  (C«^l$s,  «>s^^ 
I  lie  e\ban>t  ;idmis>i<>n  vahesoj'terate  independently  of  each 
■tiler.  1  he  ixhaust  valves  have  a.  lixed  olH-ning  and  the  steam 
\alves  are  rejiulated  iiccordinjj -to  the  speed" and  load  rdiiiire- 
n'ents.  r^y}'^  ':'■■'' '.^:--^: ■■...'■■" ^■■'■^  . '• '-^O 

'  hie  of    the    m<<>t    interestinr4    featiVres   in    the    design    (.)f   this 
nia>hine    is    the    <peed   govcru<>r.'iud    prcssiire    regulator.      As 


showniti  the  illustration,  the  hi.iih  and  b.w  pre-.>ure  valve  ^ears 
are  each  V»j)eratcU:  by  one  eccentric,  the ,  rods  beiug  connected 
to  <lilVcrent  point.s.  on  the  eccemiic  VtTaps,  thus  giyii»g-  iude- 
j^ndctit  drives  y^lo-tfiie  yatves.  Ilic^fti^h  pres*iJie  ^eai"  jgear. 
\yorking  in  a  lTnik.\  ha«  nn  adjust;ib!e :  settni?r1  J  and  />  fh- <w 
the  maxinmm  and  tnininnnn  cut- •!?,)« irnts;.  The  v*^'I''-*n  f*f  thi- 
rod  is  conir- filed  Irj-.  the  govern<jt  which  wiierates  as  folkl\^s  : 
A  positively  (yj»erate(litlnnger  punip  ilru en T>J^1^^<?' iiir TiHrker-  arm 
and  aTe.vcr.-?.  pttnlps  -oil  f  r^inr  the  rCi>crV.<.'>ir  .?.  throUsh  the  clu-ck 
valves  7  and  5  into  tlic  chamber :6Jthrongli  tile  A:tl;ye  ,;'.  and 
again  to  the  reservoir  J.  The  p'»siti«j!n  af  the  valvVvT^*  ^""' 
trolled  for  speed  i>yj:eJitrifti8al.|^^^^  arid  (of  ^^>rvasarc  ' 
lMV5<ttre  xylijuler.  $i,niilar:;lrt^;the  resiular  >pci-d  art<f:  pres>ure 
,i;..viT«Vi>r.  An  incirease  iif  the  ^lvee<l.  of  air  pri'ssure  gra<luall> 
closes  the  .Valve.  ^,  catvsijig  the  oil  pressure  ;in  the  pip«y=  ^  .  t*  • 
i4sO-/TIii,s  iivcriease  "i  <»il  Vr^*'*"'^*-'  T'.'i'**''^  '^'l®^^^^^  y  aiiainst 

lliC  ueightv;^,i;diangi»iii  the  piitsition  <»f  tliipjink  /^:^rOni  p<*si- 
ti'Mt  ./.  Jiu  the  dirtrti<'4v  a>  vhowu  by  position  />.  thus  fc»hicVns 
thij  pomt  «'f  i'utoiy.  When  the  air  pressure  drot»s,  tiie  v;tlv<-  ~ 
opens.  redih:i«gt Ik' ^^^o  jire.'^sijre  in  the  vyliuder.  I»V  allowing  th« 
weiijiht  %ifi<Vjclrcjr|ian<l  increase  the  4»omt;«w  ciit-«^ft  in  the  dJTecti" >n 
as  indiciiie<lTi\:^Jv  'Valve.  7/  is  for;  a<liHSting  the  ^anvamtj^ji,  ^^ 
o|>eiiiHg  tivr/di<r;n)j||ximnni  itjux^l  i»|  tlh'  i  '•..•ii;ii, 


\  AKIABLR 


Sl*i:KI)     AM)     Kl 
.VTTACIIMKNT 


\  i:ksin(j 


An  attachment   for  drill   j>resscs  which  ii.rnvidc.s  tiiree  speeds 
avid  a  reverse  f»ir  the  drill  witbout.ciiauiie  in  the  adiustment  •'{ 

tJie  drill  nfess,  is  <shnwn  in  the  .nccompanv  int:  iHi!s1rati»vn.     These 


Variable   Speed    and    Reversing    Attr.chment    for    Drilling 

cliaages  of  sjvfed  -or  rewjrsing  are  made;. aithdlrt  sti MM>'"y  the 
riiachine  atidprovirie  for  the  convenient  use' of  dilTereni  sizes; <•! 
drills  and  taps  in  the  same  h.de  or  in  the  same  vicinitv.  Tliis 
attacliinent    i<    can  fully,    built  nf    hiyh    lir.ulo    luateri.il-..       Thiie 
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arc  no  sliding  gears  and  the  transmission  is  cflfected  by  two 
hardened  and  positive-acting  chitches.  All  the  gears  arc  of 
hardened  steel  and  the  loose  gears  run  on  phosphor-bronze  bush- 
ings. The  direct  speed  is  the  same  as  the  spindle  speed,  the 
intermediate  speed  is  about  two  and  one-half  times  faster  than 
the  direct  and  the  high  speed  is  al)out  five  times  faster. 

This  attachment,  as  ordinarily  furnished,  includes  a  Wizard 
chuck  which  i)ermits  tlie  changing  of  all  sizes  and  kinds  of  tools 
without  stopping  the  machine,  but  it  can  also  be  obtained  with 
a  Xo.  3  Morse  taper  hole  or  a  stub  arbor  so  that  any  other 
style  of  chuck  can  be  used  if  desired.  It  is  built  by  the  McCrosky 
Reamer  Company.  Meadville.  Pa. 


CINCINNATI  CYLINDER  PLANER 


On  page  102  of  tiie  1-ebruary,  1914,  issue  of  this  journal 
there  appeared  a  description  of  an  84  in.  planer  designed  1)y 
the  Cinciniiati  Planer  Company.  Cinciimati.  Ohio,  whidi  in- 
cluded a  number  of  new  and  original  features. 

The  same  company  has  al>o  perfected  a  machine  which  is 
special!}'  adapted  for  planing  locomotive  cylinders.  This  is 
made  in  a  72  in.  by  11  in.  size  and  contains  all  the  improve- 
ments and  conveniences  of  the  84  in.  machine  previously 
illustrated.  It  has  rapid  jjower  traverse  to  all  heads  in  any 
direction,  and  all  movements  are  independent  of  each  other 
and  can  l)e  made  whether  the  tal)le  is  in  niotion  or  not. 
Reference   can    l)e   made   to   the   i)reviiuis   de>cription    for   the 


Cylinder    Planer   with    Rigid    Side    Heads 

arrangement   of  the   parts   and   the  other  features   of   special 
interest. 

The  specially  added  feature  in  the  cylinder  planer  is  the 
extra  side  head  supports  which  take  the  form  of  brackets 
rigidly  bolted  on  the  inside  of  the  housing,  and  which  support 
the  side  cutting  hea<ls  while  planing  the  frame  fits,  etc..  on 
cylinders.  These  brackets  are  adjustable  in  height  and  can 
be  used  in  any  position  between  the  top  of  the  table  and  the 
bottom  of  the  cross  rail.  .A  sliding  shoe  fits  the  front  face 
of  these  brackets  and  has  a  dovetail  support  for  the  cross 
slide    on    the    side    heads.      This    construction    elitninates    all 


twisting  strains  on  the  housing  face  usually  caused  by  the 
long  overhung  slide  and  tlie  upward  pressure  of  the  tool. 
These  brackets  can  be  ea>ilY  removed  from  the  machine,  thus 
converting  it  to  a  standarJ  planer. 


BORING  ANDI  TURNING  MILL 


The  Xiles-ljcment-Pond  Co  npanv .  Ill  P.roadway,  Xew  York, 
has  recently  re-designed  its  Xiles  boring  and  turning  mill.  The 
new  machine  has  centralized  rontrol,  all  changes  of  speed  and 
reversal  being  within  reach  fiom  the  ojjcrator's  position.  One 
lever  disengages  the  feed,  engages  the  line  and  coarse  feeds  ami 


Improved    Design   of   Niles   Bering   and   Turning   Mill 
operates   the    fast   traverse    in    either    direction.      I\>wer    reverse 


traverse  t<»  saddles  and  bars  in  eith( 
band  adiustment  of  .saddles  and  I 


r  direction  is  provided.     The 
rs  is  by  automatic   releasing 


ratchets  located  at  the  sides  of  tlie  saddles.  Xo  part  of  the 
machine  extends  below  the  tloor  lineVand  no  special  f(>nn<lati<>n  is 
recpiired.  The  housings  are  of  lu)x  ^jirder  form,  double  webbed 
and  without  openings  in  the  front  f  ice.  the  cross  rail  elevating 
screws  being  located  between  the  housings.  They  are  securely 
bolted  to  the  bed  and  tied  together  <•  t  the  top  by  a  heavy  brace. 
The  table  is  deep  and  strongly  ribbed  and  is  suppe^rted  l)y  an  an- 
nular bearing  of  large  diameter   run  ling  in  a  bath   of  oil.     The 


having  a  narrow  guide  at 
screw  located  between  the 
is  provided.  The  saddles 
ith  provision  for  taking  up 


cross  rail  is  of  the  three  track  type 

the  bt)ttom  with  the  saddle  traver.sinjj 

guiding  surfaces.     Power  adjustment 

have  wide  bearings  on  the  cross  rail  v 

wear  by   means  of  taper  gibs.     A   cl  imp  bolt   is    provide<l     for 

clamping  each  saddle  when  the  bar  is   feeding. 

The  feeds  are  eight  in  number,  art  positive,  continuous  and 
reversible.  They  are  independent  for  each  bead,  both  in  amount 
and  direction  for  down,  cross  and  angi  lar  feeding.  The  counter- 
weights for  each  bar  are  attached  to  th  ;  same  chain,  but  act  inde- 
pendently.    The  counterweight  chain  is   placed  at  the  rear  of  the 


I 
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■)ars  to  prevent  interference  from  overhead  cranes  when  handling 
uork  on  and  oflF  the  table.  Safety  friction  clutches  located  on 
the  vertical  spline  shafts  insure  against  accidents,  in  case  the 
heads  or  bars  meet  with  obstruction  when  either  feeding  or  fast 
traversing.  .Ml  shafts  are  of  liigh  grade  steel  and  the  drive  is 
hushed  throughout  with  bronze.  Taper  gibs  are  u.sed  to  take  up 
tlie  wear  on  sliding  surfaces.  All  driving,  feeding,  fast  traversing 
and  elevating  gears  are  of  liberal  diameters. 

The  motor  drive  l)y  direct  current  is  by  a  motor  of  4  to  1  spee<l 
\  ariation.  carried  on  a  drive  plate  in  the  rear  between  the  hous- 
ings. Power  is  transmitted  througli  a  double  run  of  clutch  gears, 
giving  two  mechanical  changes  in  speed,  which,  witli  the  usual 
16  or  more  speeds  in  the  controller  gives  32  or  more  .speeds  to 
the  table.  The  motor  is  fitted  with  push-button  control  and  a 
dynamic  brake  for  the  table.  .\  seiiarate  motor,  located  on  the 
top  l)racc  of  the  mill,  is  furnished  for  elevating  the  cross  rail  an<l 
[iroviding  rapid  power  traverse  to  l)ars  and  saddles.  lU-lt  drive 
through  a  single  pulley  or  alternating  current  motor  drive  by 
constant  .si)eed  motor  is  provided  through  a  speed  box  and  back 
gear  located  in  the  rear  of  the  mill,  giving  12  clianges  of  speed. 
The  belt  driven  machines  are  built  on  the  convertiiilc  plan,  and 
may  I)e  readily  changed  to  motor  drive. 

These  machines  are  built  in  44.  53,  02  and  73  in.  sizes,  the 
Ik  ir.se  power  of  the   motors   required   ranging   from  7.3  to   12.5. 


STANDARD    48    INCH    PLANER 


Thi  ;  roompanying  illustration  shows  the  latest  development 
of  standard  dtndjle  housing  type  planer  l)uilt  i)y  the  Oetrick 
iv  Harvey  Machine  Company,  Raltimore,  Md.  This  machine 
IS  a  very  rigid  type  of  straightforward  planer  which  measures 
.^0  in.  between  the  housings  and  50  in.  between  the  table  and 
the  crossrail  when  it  is  at  the  liighcst  position.  The  reciprocat- 
ing motion  of  the  table  is  obtained  through  the  medium  of  a 
si)ur  gear.  '      - 

The   bed   of  tlie   machine   is   of   tlic   two    V-way   type   with    a 


Detrick   and    Harvey    Standard    Planer 

''\'~-  :.'?■-  ■ 
closed  top.  There  is  an  opening  in  the  top  of  the  l)€d  to  allow 
the  gears  to  !)e  placed  in  tlie  machine  or  taken  therefrom  while 
'.n  the  foundation,  but  the  metal  extends  under  and  around  the 
gearing  so  that  it  may  run  in  oil.  The  centers  of  the  V-ways 
are  26  in.  apart  and  the  width  across  the  top  of  each  \'  is 
5^  in.     The  mcluded  angle  of  the  ways  is  110  deg. 

A  l)o.x  type  table  with  a  continuous  bottom  plate  is  supplied. 
It  is  40  m.  wide  and  10  in.  in  depth  over  the  ways.  The  table 
rack  is  semi-steel,  cut  from  a  solid  bar  and  bolted  and  keyed 
to  the  table.     The  width  of  the  rack  is  7  in. 


Tlie  crossrail  has  a  vertical  face  of  I6J4  in.,  a  dejrth  of  7  in. 
opposite  the  housings  and  is  16  in.  in  depth  between  the  housings. 
The  power  movement  of  the  crossrail  is  through  a  fricti<>nal 
device.  On  the  crossrail  there  are  two  cutter  heads  with  the 
tool  posts  slightly  oiTset  so  as  to  bring  them  close  together. 
I  he  tool  slides  have  a  vertical  adjustment  of  16  in.  by  hand 
and  an  automatic  power  feed  in  all  directions.  There  are  two 
side  tool  heads  which  have  independent  automatic  power  feeds 
vertically  in  eitiier  direction  and  hand  adjustments  on  the 
housings.  iV'^/V.^^\ 

A  positive  friction  type  feed  mechanism  is  employed  an<l  it 
has  sufficient  power  for  feeding  the  four  heads  simultaneously. 
It  is  designed  to  slip  under  undue  strain  and  l<>  consume  power 
only  while  feeding.         .  ?*   ;   :.,-^  - 

The  illnstration  sliows  tlie  operating  side  of  the  machine  and 
tlio  motor  IS  mounted  on  the  floor  on  the  oi)posite  side.  The 
machine  shown  in  the  illustration  has  a  reversing  type  motor 
drive,  it  will  be  seen  that  the  control  switch  for  starting  and 
st(^pping  the  motor  is  carried  to  a  convenient  point  over  the 
venter  bed  fr<mi  an  overhanging  conduit. 


HYDRAULIC  SHAFT  STRAIGHTENER 


A  hydraulic  press  that  has  a  capacity  of  32S  tons,  which  i< 
sufficient  for  taking  the  bends  out  of  any  steel  shaft  up  t(»  10  in. 
in  diameter,  has  recently  been  produce*!  by  the  W'atson-Stillman 
Company,  50  Church  street.  Xew  ^'ork  City.  The  lengtli  of  tiu- 
shaft  is  limited  only  by  the  extent  of  the  foun<lation  prt>vided. 

This  is  a  mr)tor  driven  .self  contained  unit,  requiring  no  outside 
air   or   hydraulic    system.      There    are    three    independent    parts; 


Shaft  Straightener  Showing  Supports  for  the  Ends  of  the  Shaft 

the  head  stock  which  is  stationary,  and  the  press  and  tail  st<K"k. 
which  are  on  rollers  to  permit  their  adjustment  to  varying 
lengths  of  shafts.  The  bed  rails  are  flu.sh  with  the  floor  so 
that  when  not  in  use  the  movable  parts  can  be  rolled  to  one 
side,  leaving  the  floor  clear  of  obstructions.  The  head  and  tail 
stocks  are  similar  to  those  of  a  lathe,  except   that  the  centers 
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are  hinged  to  follow  the  inovtment  of  the  shaft  ends  when  the 
bend  is  made.  The  shaft  is  revolved  from  the  head  stock  and  the 
'"high  point"  marked.  The  press  is  then  moved  to  that  point  and 
the  bending  blocks  adjusted. 

i  he  ram  has  a  ma.ximiini  movement  of  two  inches,  the  return 
movement  being  effected  by  springs.  Screwed  concentrically 
into  the  ram  is  a  square  threaded  adjustment  screw,  which 
compensates  for  the  different  diameters  of  the  shafts  and  also 
enables  the  operator  to  predetermine  the  flexure  desired.  This 
eliminates  all  danger  of  overbending. 

The    entire   hydraulic    power    plant,    including   five-horsepower 


A   Closer   View  of  the  Shaft  Straightener 

motor,  pump,  reservoir,  etc.,  is  mounted  on  the  top  platen  of 
the  |)re.ss.  The  floor  space  required  is  3  ft.  6  in.  wide  by  the 
length  of  the  shaft,  plus  6  ft.  'i  he  total  net  weight  of  the  press 
is  19.300  lb. 

CAWArtAN  Wireless. — When  the  new  chain  of  wireless  stations, 
now  in  course  of  construction  by  the  Canadian  government,  is 
finishe<l  and  in  operation  it  will  be  possible  for  a  passenger  on 
any  incoming  steamship  to  communicate  from  mid-ocean  as  far 
inland  as  Fort  William,  Ont. 

CiRrri.vTio.v  ix  Refrickkator  C.\rs. —  Not  only  must  a  refrig- 
erator car  be  well  built  and  well  insulated,  but  the  icing  arrange- 
ment must  I)e  such  that  the  cold  air  will  be  well  circulated 
throughotit  the  car.  Proper  circulation  will  not  only  keep  the 
contents  of  the  car  at  a  uniform  temperature,  but  will  also  carry 
away  the  moisture  given  off  by  the  contents,  which,  of  course, 
is  necessary  for  the  protection  of  the  contents,  especially  fruit 
and  vegetables.  When  these  products  are  loaded  in  a  refrigerator 
car  without  any  precooling  it  is  usually  advisable  to  ventilate  the 
car  to  the  first  icing  station  in  order  to  eliminate  the  moisture 
given  off  by  the  warm  jiroducts. — k'nihuiy  .  J.ur  Caccftc. 


FIRE    EXTINGUISHER 


The  illustrations  show  a  ijprtable  lire  extinguisher  which  is 
adapted  for  use  in  railway  lervice.  These  extinguishers  are 
made  of  steel  and  are  chargefl  with  a  chemical  consisting  of  a 
calcium  chloride  solution  filledjto  a  height  shown  in  the  drawing 
as  the  liquid  line.  Compressed  air  is  then  applied  through  the 
special  Schrader  air  valve,  th:  air  passing  down  through  the 
brass  tube  which  extends  belo  ,v  the  liquid  line  and  provides  a 
liciuid  seal  to  the  air  valve.  1  o  operate,  the  horn  shaped  lead 
nozzle  at  the  bottom  of  the  talk  is  broken  off,  the  shield  first 
being  raised.  This  makes  a  <  lean  cut  opening  into  the  tank 
and  the  air  pressure  will  force  the  liquid  out  for  a  distance  of 
25  ft. 


Fire    Extinguisher  Operate^ 


by   Air   Pressure 


d  through  the  spug  at  the 


To  fill  the  tank  the  liquid  is  poui 
bottom  and  a  new  lead  nozzle  is  n\  plied.  The  compressed  air 
is  pumped  in  through  the  valve  at  tl  e  top.  a  gage  being  used  to 
determine  the  correct  amount  of  ressure.  The  air  may  be 
pumped  in  with  a  standard  tire  puint.  This  air  valve  also  jier- 
mits  of  frequently  testing  the  air  preslure  by  means  of  a  standard 
tire  tester.  If  any  leak  should  occur  in  the  air  valve  and  thereby 
reduce  the  required  pressure  the  liauid  would  be  forced  up 
through  the  valve,  clearly  indicating  I  that  it  was  not  properly 
seated.  The  lead  born  is  protected  bl'  the  nozzle  guard,  which 
is  shown  raised  in  the  photograiih.  This  extinguisher  is  made 
by  the  Northern   Fire  Apj)aratus  Coniiany,    Minneapolis,   Minn. 


Passenger  Coaches  in  Sweden. — Th^re  appears  to  have  been 
considerable  development  in  the  Swedi  di  coach  in  recent  years. 
The  new  models  are  much  longer  and  leavier  than  the  old  four 
wheel  type,  and  the  swiveled  truck  is  :oming  into  general  use. 
The  compartment  prevails,  but  a  corrida  >r  is  run  along  the  inside 
of  the  coach  at  one  side.  Sleeping  Ats  are  arranged  in  the 
same  way.  Vestibuled  coaches  are  run  through  from  the  Con- 
tinent, but  cannot  be  said  to  be  in  general  use  in  Sweden.  Gas 
is  generally  used  for  lighting  and  steam  Ifor  heating  in  the  better 
class  of  equipment. — The  Engineer. 


*1 


The  paint  and  coach  shops  of  the  Wabash  at  Mobcrly.  Mo., 
and  ten  coaches  were  destroyed  by  lire  on  March  9. 

The  Illinois  Central  has  taken  out  a  building  permit  for  a  hos- 
j»ital   at    Fifty-eitihth    street   and   Stony   Island   avenue.   Cbicaiio, 

in  cost  $400,000.  :j<^;-"- v;  .:.;: 

On  the  Delaware,  Lackawanna  &  Western  in  1913.  the  weight 
of  mails  carried  exceeded  by  2i  per  cent  the  quantity  carrietl 
in  1912,  while  the  increase  in  comiR^nsation  received  was  only 
<t.l9  per  cent. 

At  liakerstield.  Cal..  March  16.  Maurice  Rice.  17  years  old, 
rude  a  mile  cm  a  motorcycle  in  51  seconds,  doiny  the  feat  on 
a  dirt  track.  On  the  same  track  Rice  has  ridden  his  niachine 
67  miles  in  one  hour.  -*:.    ■■ 

On  the  Chicago  &  Xorth  Western  at  Manlius.  111..  March  13. 
robbers  who  tried  to  steal  freight  from  a  train  standing  near 
the  station,  shot  and  killed  the  cngincnian  and  wounded  two 
<Ki)uiv   sheritYs;   and   one  of  the   robbers   was   killed. 

I  he  (Julf.  Colorado  &  Santa  I-'e  has  ordered  a  hos])ital  car 
ciistinu  $10,000.  whicli  will  be  kept  at  Cleburne.  Tex.  The  car 
is  t(t  be  litted  up  with  ;in  operating  r(Jom  and  equipped  tti  take 
r.ire  of  from   lifteen   to  twenty   patients  at  one  time. 

I  he  mail  car  of  train  No.  11  on  the  Southern  Railway  was 
robl)ed  on  the  night  of  March  5,  near  Columbia.  S.  C.  The 
robber  intimidated  tlic  mail  clerk  with  a  pistol,  secured  a  num- 
l)er  of  sacks  of  registered  mail  and  jumped  oflf  the  train. 

The  Superior  Court  at  Bridgeport.  Conn.,  has  sustained  the 
plea  of  ex-President  Mellen's  counsel  that  the  indictment  of 
Mr.  Mellen  for  manslaughter  in  connection  with  the  derail- 
ment at  Westport  in  1912  is  defective,  but  the  state's  attorncv 
will  now   nle  an  amended  complaint. 

I  he  .\'ew  ^'o^k  Central  has  applied  to  the  Xew  ^  ork  State 
Public  Service  Commission,  Second  district,  for  relief  from  the 
law  which  re(|uires  it  to  use  oil  fuel  in  locomotives  in  the 
■Adirondack  forest  preserves.  Operating  expenses  were  in- 
creased, in  one  year,  by  the  use  oi  oil.  in  the  sum  of  S106.201. 
The  road  declares  that  with  suitable  precautionary  measures  it 
will  be  safe  to  use  coal. 

I  he  Pennsyhania  has  decided  to  lay  wires  uudergrountl  l>e- 
tween  Xew  York  an«l  Philadelphia.  90  miles,  and  the  directors 
have  authorized  the  immediate"  commencement  of  the  work  on 
tile  2.^-mile  stretch  l)etvveen  Trenton  and  Rahway.  appropriating 
$300,000  for  this  purpose.  P>y  the  storm  of  March  1.  all  the 
company's  electrical  communicati<m  was  suspended  between  X'ew 
N  ork  and  Philadelphia  more  than  two  days. 

II.  C.  Xutt.  chairman  of  the  central  safety  and  eftieiency  com- 
mittee of  the  San  Pedro,  Los  .\ugeles  &  Salt  Lake,  announces  a 
.•>0  jier  cent  reduction  in  the  numlier  of  jiersi^nal  injuries  to  em- 
Iiloyees  in  January  as  compared  with  Deceml)er.  and  also  a  reduc- 
tion of  over  50  per  cent  in  the  number  of  train  accidents  during 
January  as  compared  with  December.  The  safety  first  movement 
\vas  started  on  this  road  on  Xovetnber  1.  During  the  month  of 
X(neml)er  there  were  75  personal  injuries  to  employees,  in  De- 
cemlier  68  and  in  January  only  34.  Only  one-half  of  the  34  wer.' 
serious   erough   to  be   reported   by   telegraph. 


Westinghouse.     The  president  of  the  association  is  Col.   H.  G. 
Prout.    it  is  proposed  to  open  a  popular  subscription. 


A     NEW    INFORMATION     BUREAU 

The  eastern  railroa<ls  are  to  establish  a  bureau  of  infor- 
mation, with  headquarters  in  Xew  York  City.  I  he  function 
of  the  Inireau  will  1>e  to  make  jiertnanent  the  machinery  for 
gathering,  classifying  and  recording  information  such  as  was 
coUectetl  by  the  conference  committee  in  connection  witli  the 
recent  arbitratiims  on  employees'  wages.  John  G.  W  alber,  as- 
sistant to  the  third  vice-president  of  the  Daltimore  &  Ohio, 
and  head  of  the  efficiency,  discipline  and  employmeiK  depart- 
ments of  that  road,  will  have  charge  of  the  bwreau.  which  will 
probably  he  started  April  1. 


GOVERNMENT  RAILROAD  IN  ALASKA 

The  Alaska  Railway  bill,  providing  for  the  construction  of  a 
thousand  miles  of  railroad  by  the  government  and  the  expendi- 
ture of  $35,000,000.  has  been  passed  by  both  houses  of  C<r>ngress, 
the  Senate  having  adopted  recently  the  conference  rejwrt  already 
adopted  by  the  House.  President  Wilson  has  already  indicated 
his  api)roval  of  the  bill;  and  tentative  plans  for  iimceeding  with 
the  work  of  c<mstruction  have  |jeen  considered  at  the 
Interior  Department.  Secretary  Lane,  long  an  advocate  of  the 
project,  is  prepared  to  go  ahead  with  it  as  soon  as  the  President 
gives  the  word.  The  report  of  the  conference  committee  ap- 
pointed to  settle  differences  between  the  two  houses  was 
adopted  in  the  Senate  by  a  vote  of  42  to  27. 

The  measure  authorizes  the  construction  of  not  more  than  one 
thousand  miles  of  railroad  to  connect  .Vlaska's  coal  tields  with 
the  coast,  the  route  to  be  .selected  by  the  President.  He  is  to 
decide  whether  or  not  existing  railr<»ad  lines  in  the  territor> 
shall  be  bought  to  be  made  a  i»art  of  the  government  sjstetn. 
and  whether  the  road  is  to  be  ojMiratjCd  b}'.  tlie  government  or 
leased,  after  it  is  built.  ;('  ^  ■     ■-■;     '^      ■"' 

The  House  eliminated  from  the  bill  a  [>ro\ision  authorizing 
a  l)ond  issue  of  $35,000,000  to  finance  the  railroad  and  to  be  paid 
off  by  the  proceeds  of  government  land  sales  in  .\laska,  and 
under  the  amended  measure  the  i>rojeft  will  be  financed  out  of 
the  current  funds  in  the  treasury.  Congress  will  have  to  ap- 
propriate each  year  the  amount  necessary  for  construction.' 

The  bill  provides  for  the  construction  of  a  road  "not  to  exceed 
1,000  miles,  to  be  so  located  .-is  to  connect  one  or  more  of  the 
open  Pacific  ocean  harbors  on  the  southern  coast  of  .\laska  with 
the  navigable  waters  in  the  interior  of  Alaska,  and  with  a  coal 
field  or  fields  yielding  coal  suflicient  in  ((uatity  and  quantity  for 
naval  use.  s<i  as  to  best  aid  in  the  <levelopment  of  the  agri- 
cultural and  mineral  orN)thet-  resources  <A  .\laska." 


THE     WESTINOHOUSE      MEMORIAL     ASSOCIATION 

An  organization  has  been  formed  at  Pittsburgh.  P;i..  composed 
of  the  friends  of  the  late  George  Westinghouse,  with  the  pur- 
posf  ,,f  erecting  in   that   citv  a   memorial  tsf   sue  k'nd   to   Mr. 


LORD  STRATHCONAS  BEQUEST  TO  YALE 

The  gift  of  $500,000  to  Yale  University  in  the  will  of  the  late 
Lord  Strathcona  is  made  "as  an  expression  of  his  appreciation 
of  the  benefits  he  gained  from  investments  in  the  United  States, 
particularly  from  the  St.  Paul.  Minneap.dis  &  Manitoba  and  the 
Great  Xorthern  railways."  The  will  directs  that  the  money 
shall  be  used  for  "the  promotion  of  the  modern  .sciences  and  for 
instruction  in  the  i)ractical  questions  arising  from  the  applica- 
tion of  scientitlc  knowledge  to  the  industrial,  social  and  econom- 
ical problems  of  the  time,  it  being  my  s])ecial  desire  to  have 
the  -said  sum  expende<l  so  far  as  in  the  opinion  of  my  trustees 
m:ty  be,  deemed  advisable  for  instruction  in  ci\il  and  mechanical 
engineering,  with  sjiecial  reference  to  the  construction.  e<}uip- 
ment   ;tnd  operation  *)f  .{instrumentalities   of|    transportation    of 
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passengers    and    freight,    whether    by    land    or    water,    and    the  power,  Maine  Central;  secretary, 

financial  and  legislative  questions  involved."'     The  university  is  C.  W.  Sherburne,  Boston;  finance 

empowered  to  equi])  buildings  or  to  endow  chairs  for  the  pro-  Jones  and  E,  A.  Barbey ;  executive 

motion    of   these    ends,    and    the    giving   of    scholarships    in    the  Hammett,  C.  \\ .  Sherburne,  C.  B 

scientific  or  graduate  department  is  provided  for.     In  awarding  I.  T.,  W.  J.  Cunningham,  assistant 

these    scholarships    preference    is    to    be    given    to    persons    who  H.,  George  W.  W  ildin.  niechanica 

for    two    years    <.r    more    have    been    creditably    connected    with  H.;  E.  \\  .  Hoist,  superintendent 

the  railway  companies  above  named,  as  officer  or  employee,  and  Railway;  \V.  C.  Kendall.  superint( 


to  their  children. 


\*c.L.  88,  No.  4 


A'illiani  E.  Cade.  Jr.;  treasurer, 
committee,  H.  E.  Astley,  B.  M. 

Committee.  H.  E.  Astley,  P.  M. 

Breed,  associate  professor.  M. 
to  the  president.  X.  Y.  N.  H.  & 

superintendent.  X.  Y.  N.  H.  & 
)i  equipment.  Bay  State  Street 

ndent  of  car  service,  B.  &  M.; 

&  A. ;  E.  A.  Ryer.  purchasing 


MEETINGS     AND     CONVENTIONS 

Cliicf  Interchange  Car  InspccU'is'  and  Car  forcnien's  disso- 
ciation.—T\w  annual  convention  of  the  Chief  Interchange  Car 
Inspectors'  and  Car  Foremen's  Association  will  be  held  at  Cin- 
cinnati, Ohio,  August  25,  26,  27,  1914. 

New  Haven  Railroad  Club. — This  is  the  name  of  an  organ- 


J.  B.  Hammill,  superintendent.  B. 

agent.   B.  &  A.;  J.  D.    Tyter.  gerjeral  superintendent.   B.  &   M.; 

1..  J.  Morphy,  designing  engineer,  B.  &  A. 


International  Engineering  Cong\css,  1915. — Rapid  progress  is 
being  made  in  working  out  the  filial  program  oi  jiapers  for  the 
International  Engineering  Congress,  to  be  held  in  San  Franeisco 
ill  1915.  The  first  volumo  of  th<  publication  of  the  congress 
will  ctmsist  of  a  series  of  articles  descriptive  of  the  various  tech- 


Subscriptions  to  the  Congress  are  being  received  daily  and  on 
March  1  the  number  of  cnrollmeit  was  slightly  in  excess  of 
1,200.  of  which  over  200  are  from  foreign  countries  and  about 
1.000   from   the    United    States.     Si  bscription   blanks   have    been 


mailed  through  the  various  nationa 
of  engineers  in  this  country  and  th 
♦oreign  engineers.     The  response 


couraging.  but  it  is  trusted  that  al  engineers  interested  in  the 
success  of  the  congress  w  ill  not  fail  to  send  in  their  subscriptions 
as  early  as  possible.  Delay  in  so  c  oing  renders  the  task  of  tht* 
committe*'  of   management   more   difficult,   and   makes   it  impos- 


societies  to  many  thousands 
ough  the  foreign  societies  to 
ilreadv   received   is  verv    en- 


siblc  to  form  any  just  estimate  of 
expected  and  the  number  of  copie 
have  to  be  published. 


the   receipts   which   may   be 
of  the  volumes   which   will 


ization  recently  started  at  New  Haven,  Conn.,  with  the  object  nical  features  of  the  design  and  construction  of  the  Panama  canal 
of  promoting  railroad  knowledge  and  encouraging  social  re- 
lations and  acquaintance  among  the  different  departments  of 
the  New  York,  New  Haven  &  Hartford.  The  first  regular 
meeting,  followed  by  a  dinner,  was  held  at  the  Railroad  Young 
Men's  Christian  Association  in  New  Haven,  March  16.  The 
membership  thus  far  is  made  up  of  officers,  chief  clerks,  as- 
sistant chief  clerks  and  bureau  foremen;  but  the  constitution  ap- 
pears to  be  liberal,  not  excluding  any  class.  The  temporary 
president  is  T.  M.  Prentice.  Permanent  officers  will  be  elected 
at  a  meeting  to  be  held  April  21. 

The  June  Conventions. — The  exhibit  committee  of  the 
Railway  Supply  Manufacturers'  Association,  in  planning 
for  the  June  conventions,  held  a  meeting  in  Pittsburgh  a  short 
time  ago.  At  that  time  85  per  cent  of  the  exhibit  sjiace  was  as- 
signed, which  compares  very  favorably  with  the  record  at  the 
same  time  for  previous  years.  There  are  now  available  a  very 
few  booths  in  Machinery  Hall,  and  some  space  in  the  Machinery 
Hall  extension  and  Exhibit  Hall.  Every  year  more  or  less  dis- 
appointment is  caused  because  late  comers  find  all  of  the  space 
assigned  and  are  unable  to  exhibit.  It  is  suggested  that  all  those 
who  wish  to  exhibit  made  immediate  application;  as  applications 
are  coming  in  now  it  will  be  only  a  short  time  before  all  of  the 
space  is  taken. 

Raihiay  Storekeepers'  dissociation. — At  the  eleventh  annual 
convention  of  the  Railway  Storekeepers'  Association,  to  be  held 
at  Washington,  D.  C.  in  the  Hotel  Raleigh.  Monday,  Tuesday 
and  Wednesday,  May  18.  19  and  20.  1914.  papers  will  be  read  on 
the  following  regular  subjects:  Stores  Department  Expenses; 
How  to  Obtain  the  Greatest  Efficiency  from  Employees  in  the 
Stores  Department ;  Handling  of  Stationery,  and  Classification 
of  Electric  Railway  Materials.  There  will  be  committee  reports 
on  Recommended  Practices,  Accounting.  Piece  Work.  Standardi- 
zation of  Tinware,  Stationery,  I'niform  Grading  and  Inspection 
of  Lumber,  Scrap  Classification.  Membershij).  Standard  Buildings 
and  Structures,  Book  of  Standard  Rules,  and  Marking  of  Coup- 
lers and  Parts. 

AVzi"  England  Railroad  Club. — At  its  annual  meeting  and  din- 
ner on  March  10.  the  New  England  Railroad  Club  elected  the  fol- 
lowing officers :  President,  H.  E.  .Astley.  roadmaster,  N.  Y.  N.  H. 
&  H. ;  vice-president.  P.  M.  Hammett,  superintendent  of  motive 


The   following  list   gives   names   of  secritaries,    dates    of   next    or   regular 
meetings,   and  places   of  meeting  of  mechmiical  associations. 

.-\iR  Brake  Association. — F.  M.  Nellis,  si  State  St.,  Boston.  Mass.  Con- 
vention,  May   5-8,    1914,   Detroit,   MiJh. 

Americas  Railway  Master  Mecranics'  IAssoc. — J.  W.  Taylor,  Karpen 
building.  Chicago,     Convention,  June\l5-17,   1914,  Atlantic  City,  N.  J. 

.\MERiCAN  Railway  Tool  Foremen's  AssociVtion. — A.  R.  Davis,  Central  of 
Georgia,  Macon,  Ca.  Convention,  Ji^y  20-22.  1914,  Hotel  Sherman, 
Chicago.  I 

.American    Society   for   Testing   Materials* — Prof.    E.    Marburg.   University 

of   Pennsylvania,    Philadelphia,   Pa.      1 
.\merican    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth  St.,  New  York.     Convention,  December,  1914,  New  York. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court.   Chicago;   2d  Monday  in  montU  Chicago. 

Chief   Interchange   Car    Inspectors'   and    Car    Foremen's    Association. — 
S.    Skidniore,    946    Richmond    street,    [Cincinnati,    Ohio. 
August  25-27,   1914,  Cincinnati,  Ohio. 

International    Railway    Fcel    Association 
building,   Chicago.     Convention,   May 

International    Railway   General   Foremen 
829    W.    Broadway,    Winona,    Minn. 
Hotel    Sherman,   Chicago. 

International  Railroad  Master  BlacksmitIis'  Association.— A.  L.  Wood- 
worth,  Lima,  Ohio.     Convention,  Augukt  18-20,  1914,  Milwaukee,  Wis. 

Master  Boiler  Makers'  .-Xssociation. — Hariy  D.  Vought,  95  Liberty  St., 
Xcw  York.  Convention,  May  25-28,  |l914,  Hotel  Walton,  Philadel- 
phia,   Pa. 

Master  Car  Builders'  .Association. — J.  W.  fTaylor,  Karpen  building,  Chi- 
cago.    Convention,  June  10-12,   1914,  A  lantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — A.  P. 

Dane,   B.  &•   M.,   Reading,   Mass.     Contention,   September  8-11,    1914, 

Nashville,    Tenn. 
Railway    Storekeepers'   Association. — J.    P. 

Ohio.      Convention,    May    18-20,    1914, 

D.   C. 
Traveling  Engineers'  Association. — W.  O. 


Convention, 


— C.    G.    Hall,    922    McCormick 
8-22.   1914,  Chicago. 

s   Association. — William    Hall, 
Convention.    July    14-17,    1914, 


Murphy,    Box    C,    Collinwood, 
Hotel    Raleigh.    Washington, 


Thompson,   N.   Y.   C.  ft  H.   R., 


East   Buffalo,   N.   Y.     Convention,   -August,   1914,   Chicago.    111. 

RAILROAD    CLUB    MEETINGS 


Club    > 


Next 

^".j  Meeting 


Title  of  Paper 


Author 


Canadian     •• 

Central    May  14 

New  England.. ..      Apr.  14    Physical    Valuation    of   Railroads L.   R.   Pomeroy. 

New  York Apr.  17     Art    of    Locomotive    Staybolts C.   A.   Seley 

Pittsburgh    Apr.  24     Braking    Power    Walter    V.    Turner.., 

Richmond    Apr.  13    Locomotive  Capacity  and  Superheated  Steam  G.    E.    Ryder 

St.   Louis    Apr.  10    The  Vision  of  the  Railroad  Man Dr.   E.   H.   Higbee.. 

Southern  &   S'w'r     , 

Western    ' •  ar* «>••  •. * ••• > 


Secretary 


Tas.    Powell 

H.    D.    Vought... 

Wm.    Cade 

H.  D.  Vought.... 
I.  B.  Anderson... 
F.  O.  Robinson.. 
B.   W.   Frauenthal 

A.    J.    Merrill 

los.  W.  Tavlor... 


Address 


Room    13,    iVindsor    Hotel,    Montreal. 

95    Liberty!  St.,   New  York. 

683   Atlantic   Ave.,   Boston,   Mas«. 

95    Liberty    St.,   New   York. 

207   Penn.  Station,   Pittsburgh.    Pa. 

C.  &  O.  R/j,  Richmond,  Va. 

Union   Station,   St.   Louis,   Mo. 

218  Grant    pldg.,   Atlanta.  Ga 

1112    Karptji    Bldg.,    Chicago     111. 


/! 
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Personals 


It  is  our  desire  to  make  these  columns  cover  as  completely  as 
f~ossible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railways  of  this  country,  and  Zfe  shall  greatly 
Mppreciate  any  assistance  that  our  readers  may  giz-e  us  in  helping 
to  bring   this  about. 

GENERAL  ■•       . 

Wilbur  M.  Bosworth,  whose  appointment  as  mcchanica!  en- 
gineer of  the  Louisville  &  Nashville,  with  headquarters  at  South 
Louisville,  Ky.,  was  announced  in  the  March  issue,  was  born  on 
June  13,  1879,  at  Baltimore,  Md.,  and  graduated  from  the  Balti- 
more Polytechnic  Institute  in  1898.  He  began  railway  work  in 
July  of  tlie  same  year  as  a  special  apprentice  on  the  Baltimore 
&  Ohio  at  the  Mt.  Clare  shops  and  three  years  later  became 
draftsman  at  the  same  place. '  From  January,  1906,  to  October, 
1911.  he  was  chief  draftsman  of  the  same  road  and  then  was 
api'ointc*!  mechanical  engineer  of  the  Kansas  City  Southern,  with 
headquarters  at  Pittsburg,  Kan.,  leaving  that  position  on  March  1. 
tu  gu  to  the  Louisville  &  Nashville  as  mechanical  engineer  as 
above  noted. 

Mii.i..\Ki)  F.  Co.x,  mechanical  engineer  of  the  Louisville  &  Nash- 
ville, has  been  appointed  assistant  superintendent  of  machinery, 
with   headquarters  at  Louisville,   Ky. 

J.  F.  Dunn  has  been  appointed  superintendent  of  motive  power 
of  the  Oregon  Short  Line,  with  headquarters  at  Salt  Lake  City. 
Utah. 

R.  Pkkston.  master  mechanic  of  the  Manitoba  division  of  the 
Canadian  Pacific  at  Winnipeg.  Man.,  has  been  appointed  assistant 
superintendent  of  motive  i)Ower  of  the  Western  Lines,  with  head- 
quarters at  Winnipeg.  '  "■     -••■%«' 

W.  E.  RiCKETSoN  has  been  appointed  mechanical  engineer  pf 
the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  with  headquarters 
at  Beech  Grove,  Ind.,  succeeding  C.  A.  Brandt,  promoted. 

J.  H.  RuxTON  has  been  appointed  superintendent  of  motive 
power  t»f  the  San  Antonio,  Uvalde  &  Gulf,  with  headquarters  at 
Pleasanton,  Tex. 

George  St.  Pjerre,  master  mechanic  of  the  San  Francisco- 
Oakland  Terminal  Railways,  has  been  appointed  superintendent 
of  e(|uipment,  with  office  at  Oakland,  Cal. 

MASTER    MECHANICS   AND   ROAD   FOREMEN  OF 

ENGINES 

Ch.ari.es  F.  B.\r.nhill  has  been  appointed  master  mechanic  of 
the  Beaumont  division  of  the  Gulf,  Colorado  &  Santa  Fe.  with 
headquarters  at  Silsbee,  Tex.,  succeeding  A.  B.  Adams,  deceased. 

A.  Barrow  has  been  appointed  assistant  road  foreman  of  en- 
gines of  the  Fere  Marquette,  with  headquarters  at  Grand  Rapids, 
Mich. 

F.  Bauer  has  been  appointed  master  mechanic  in  charge  of 
the  central  division  motive  power  work  of  the  Cleveland,  Cincin- 
nati. Chicago  &  St.  Louis  at  the  Beech  Grove  shoj>s,  Indian- 
apolis, Ind.  '^    ■    -^   •^.  "":■:-  ;" 

John  Bauer  has  been  appointed  master  mechanic  of  the  Alton, 
Jacksonville  &  Peoria,  with  headquarters  at  Alton,  111. 

C.  A.  Brandt  has  been  appointed  master  mechanic  of  the  Chi- 
cago, Michigan  and  the  Peoria  &  Eastern  divisions  of  the  Cleve- 
land. Cincinnati.  Chicago  &  St.  Louis,  with  headquarters  at 
Indianapolis,  Ind. 

W.  G.  Cooper  has  been  appointed  road  foreman  of  engines  of 
the  Wabash,  with  headquarters  at  St.  Thomas,  Ont. 

J.  Coots  has  been  appointed  supervisor  of  locomotive  operation 
of  the  Erie,  with  headquarters  at  Jersey  City,  N.  T. 

"     H.  Dre.^sel  has  been  appointed  master    mechanic  of    the 


Oregon-Washington     Railr<'ad    &  ■■Xavigaliun     C'>niT'any.     with 
headquarters  at  Portland.  ( Jrc. 

G.  A.  Gallagher  has  been  api>ointed  master  mechanic  <'f  the 
Illinois  Southern,  with  headquarters  at  Sparta.  HI. 

C.  F.  Gregory  has  been  apii.«inted  master  mechanic  <:-f  the  St. 
Louis  &  O'Fallon.  with  headMuartcrs  at  St.  Louis,  Mo. 

L.  F.  Hamilton  has  been  appointed  district  master  mechanic 
pt  the  Canadian  Pacific,  with  headquarters  at  West  T<  irontu.  Ont. 

W.  H.  Hoffman  has  been  appointed  master  mechanic  of  the 
Chicagij  &  North  Western,  with  headquarters  at  <  ireen  Bay.  Wis. 

W.  B.  KiLGORE  has  been  appointed  road  foreman  of  ingines  of 
the  Cincinnati,  Hamilton  $;  Dayton  at  Lima,  Ohio,  with  jurisdic- 
tion between  Troy,  Ohio,  and  Toledo. 

A.  F.  King  has  been  appointed  road  foreman  of  engines  of 
the  Wabash,  with  headquarters  at  Peru.  Ind.  } 

W.  J.  Lloyd  has  been  appointed  master  mechanic  of  the  Oregon 
Short  Line,  with  headquarters  at  Pocatello.  Idaho. 

M.  J.  McGraw  has  been  apixjinted  master  mechanic  of  the 
Chicago  &  Alton  at  Bloomington.  111. 

J.  W.  Mahon  has  been  app«jinte<l  master  mechanic  e>f  the 
Kanawha    &    West   Virginia,    with    head<|«arters   at.  Charleston, 

W.  Va.  :_        ,         .; 

D.  J.  Mai.one  has  been  appointe«l  nui>ter  mechanic  of  the  'Ore- 
gon Sliort  Line,  with  heailquarter^  at  ."^alt  Lake  City.  Utah. 

William  Naylor  has  been  appointed  road  fbrenian  of  engines 
of  the  Chicago  &  Alton  at  Bl<>omingt<«n.  UK,  succeeding  W.  H. 
Davies.  v    •■- 

F.  Nicholson  has  been  appointed  master  mechanic  of  the 
Louisiana  Railway  &:  Navigation  Com]iany.  with  heatlquarters  at 
Shreveport,  La.,  succeeding  M.   F.   McCarra.  resigned. 

W^.  J.  Renix  has  been  api>ointed  district  master  mechanic  of 
the  Canadian  Pacific  at  Cranbri>ok.  B.  C,  succeeding  F.  R.  Penny- 
father,  promoted.  .^^  .■■.^,• 
;  George  Ross  has  been  appointed  master  mechanic  of  the 
Oregon-^\  ashingtou  Railroa<l  iK  Navigation  Company,  with  head- 
quarters at  La  Grande,  Ore. 

L.  Rukel  has  been  appointeil  road  foreman  of  engines  of  the 
Wabash,  with  headquarters  at  Moberly,  Mo. 

J.  S.  Sheafe,  engineer  of  tests  cf  the  Illinois  Central,  has  been 
appointed  master  mechanic -of  the  Staten  Islam!  lines  of  the 
Baltimore  &  Oliio,  with  headf|uart<rs  at  S^  George.  Staten 
Island,  N.  Y.  '   '  ^    •- 

B.  Strauss  has  been  appointed  road  foreman  «>f  engines  -if  the 
Minnesota  division  of  the  Rock  Island  Lines,  with  headquarters 
at  Cedar  Rapids.  la.  :.-r-.;-  ,..».'- 

J.  A.  Tschuon  has  been  ai>itointed  master  mechanic  of  the 
Baltimore  &  Ohio  at  W^ashington.  Ind. 

J.  E.  Wilson  has  been  appointed  road  foreman  of  engines  of 
the  Pere  Marquette,  with  lieadquarters  at  Grand  Rapids.  Mich. 

T.  E.  Wolfe  has  been  appointed  road  foreman  of  engine*  of 
the  Pere  Marquette,  with  headquarters  at  Grand  Rapids.  Mich. 

Robert  E.  \\ood  has  been  appointed  road  foreman  of  equipment 
of  the  El  Paso  and  Mexico  divisions  of  the  Rock  Island  Lines 
with  headquarters  at  Pratt.  Kan.,  succeeding  Edward  Robert >..n. 
transferred. 

L.  WosTER  has  been  appointed  master  mechanic  of  the  Cincin- 
nati, Hamilton  &  Dayton,  with  headquarters  at  Ivoryville,  <  >iii<*. 

CAR.    DEPARTMENT 

H.  I.  BoRNER  has  been  appointed  general  car  foreman  of  the 
Toledo  Terminal  Railroad,   with  headquarters  at  Toledo,   Ohio. 

H.  H.  Gerb.\ck  has  been  a[ipointed  car  foreman  of  the  Great 
Northern  at  Great  Falls.  Mf>nt. 


2IC 
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J.  A.  Moore  Iwis  been  appointed  car  foreman  of  the  Canadian 
Pacific  at  White  River.  Ont. 

S.  D.  Page  lias  been  appointed  jieneral  car  foreman  of  the 
Bangor  &  Aroostook,  witli  headcpiarters  at  Milo  Junction.  Me. 

W.  H.  PiN'.~ox  lias  been  ai>p<^'i"te(l  general  foreman  of  tlie  car 
department  of  the  San  .\ntoiiiu.  C\alde  &  Gulf,  with  headquarters 
at  Pleasanton.  Tex. 

SHOP    AND     ENGINE     HOUSE 

H.  Alama.v.  master  lioiler  maker  of  the  X'andalia  at  Tcrre 
Haute.  Ind.,  has  retired  on  a  pension  after  iiavini;  been  in  the 
service  of  the  companj-  for  49  veaL';. 

W.  i".  Black.  sh(»i»  draftsman  and  apprentice  instructor  at  the 
O.swego.  X.  \  ..  shops  of  the  Xew  N  ork  Central  &  Hudson 
River,  has  been  transferred  in  a  similar  capacity  to  .\vis.  Pa., 
succedinij  . Harr\    S.    !\auch.   ])romoted. 

Charles  Boektmax  has  been  appointed  superintendent  of 
shops  of  tlie   Pere  Marcpiette,  at  Saj-inaw.  Mich. 

W.  A.  Deems  has  i»een  ajtpointed  i;c'ii<-'i"al  foreman  of  the 
Glenwood  shiips  of  the  l'.;iltimore  di:  Ohio,  at   Pittsljurgh,   Pa. 

C   Fife  has  been  appointed  locomotive  foreman  of  the  Great 

Xorthern,  at  Lasseiton.  X.   i). 

■  ■  "    ■••■.-.  - ■"  ■  *"■ 

H.  P.  TFoRSHERC  has  t)een  apjiointed  shop  foreman  of  the  Chi- 
cago &.  North  Western  at  Superior.  Xeb. 

James  H.  (ja.sTux  has  been  appointed  general  foreman  of  the 
Cieorgia  Railroad  at  Augusta.  Ga. 

W.  li.  Kei.i.ek  has  been  appointed  general  foreman  of  the 
locomotive  and  car  shops  (^f  the  Cincinnati.  Hamilton  &  Dayton, 
with  hea<lquarters  at  Lima.  ()h'u>.  succeeding  \\  .  A.  Deems,  pro- 
moted. 

X.  J.  Law  Hon  has  been  aiJ]>i'inte(I  day  roundhouse  foreman  of 
the  Rock  Island  Lines  at  Manl>.  Iowa,  succeeding  li.  P.  Jones, 
assigned  to  other  duties. 

Cli.VRLES  L.YXCH  has  i)een  appointed  boilermaker  foreman  of 
the   Rock  Island  Lines  at   Manly,   loua 

A.  G.  McCXri.la:*:  has  been  appointed  foreman  of  loconioti\e 
repairs  of  the  Chicago  ^:  .\Iton  at  r.Ioi.uiington.  III.,  succeeding 
W  .  H.   W  undrie. 

H.  I".  M\KTNk  has  been  apjiointed  general  foreman  of  the 
Manly.  low.t.  shojis  of  the  Rock  Island  Lines,  succeeding  L.  H. 
I  luxton.   resigned. 

J.  (J  MvKRS  has  been  appointed  locomotixe  foreman  of  tin. 
(ireat  Xorthenr  at  Grand   I'orks.  X.   I). 

Hakrv  S.  k.MTH  has  been  appointed  geiier.il  foreman  of  tliv. 
Xew  \  ork  Central  &  Hudson  River  shops  at  Avis,  Pa.  Mr. 
Ranch  was  bftrn  in  Michigan  in  1S74.  and  served  an  apprentice- 
ship as  a  machinist  from  IN**/!  lo  IS'^4.  I'or  the  next  seven 
years  he  was  emi)loyed  as  a  machinist  by  the  Ames  Iron  Works 
Company.  Oswego.  X.  Y;  In  1901  he  took  a  position  at  the 
Oswego  shojis  of  the  Xew  ^ Ork  Central  &  Hudson  River  as  a 
machinist,  and  from  VMi4  to  P'13.  excei)t  for  two  years  when  he 
served  as  general  manager  of  the  Ontario  Chemical  Company 
of  Oswego,  he  was  shop  draftsman  and  apprentice  instructor 
at  Oswego.  In  1913  he  was  transferred  to  Avis.  Pa.,  in  a  sim- 
ilar capacity,  which  position  he  held  imtil  the  above  mentioned 
aiipuintment. 

H;G.  Rowley  has  been  appointed  general  foreman  of  the 
Zanesville  &  Western  at  Fultonham.  Ohio. 

Jitnv  SimmEs  has  been  appointed  general  foreman  of  the 
shops  of  the  Cincinnati.  Xew  Orleans  &  Texas  Pacific  at  Lud- 
low. Kv.,  succeeding  J.  ( i.   I.iwi*. 


the   Southern   at   Selma,   Ala., 
ferred. 


Wi. 


Xo.  4 


(i.    W.   Tho.mas    has   been     appointed   roundhouse    foreman   of 


succeeding  J.    .\.   Wilkins,   trans- 


\\  .  Wade  has  been  appointed  shop  foreman  of  the  Chicago 
&  Xorth  Western  at  Janesville.  Wis. 

H.  M.  W  aruen  has  been  appointed  general  foreman  of  the 
locomotive  department  of  the  kan  Antonio,  Uvalde  &  Gulf,  with 
headquarters  at  Pleasanton,  Ti  x. 


J.  A.  WiLKixs.  roundhouse 
at  Selma.  .\la..  has  been  trans 


oreman  of  the  Southern  Railway 
erred  to  Birmingham,  Ala. 


PURCHASING   AIWd   STOREKEEPING 

F.  J.  AxGiER  has  been  appoiijted  storekeeper  of  the  Baltimore 
&  Ohio  at  Green  Spring.  W.  \  a. 

T.  H.  Barker  has  been  appoii  ted  storekeeper  of  the  Baltimore 
&:  Ohio  at  Benwood,  W.  \  a..  sii:ceeding  R.  T.  Ravenscroft. 


R.    M.    Bi.At  Kiu  K\    has    l)i.en 
keeper  of  the  Chicago  \  Xdrth 
ing  W.  M.  Carroll. 

C.  1).  r.ou  K.  who  h;is  been  ii 
Coast  for  some  time,  at  the  Xei 
purchasing  agent,  with  headqu; 
L.  C.   Haines.  pnMUoted. 

C.  R.  Craig  has  Iteen  appointe 


api)ointed   acting   general    store- 
A  estern  at  Chicago.  111.,  succeed- 

tlie   service  of  the    l"lori<la   Last 
\  ork  otliice.  has  been  appointed 
rters   at    Xew    York,    succeeding 

jmrchasing  agent  of  the  Suuih- 


ern    Railway    at    Washington.    If.    C.    succeeding    I^.    S.    Wynn. 
promoted. 

W  .  J.  I  )iM.oi-  has  been  appoiiicd  storekeeper  at  the  East  Side 
terminal  of  the  Baltimore  &  Ohiil  at  Philadeli)hia.  Pa.,  succeeding 
II.   L.   .Mortimer.  I 

J.  I'.  Nov  IK  has  lieen  appointtll  purchasing  agent  of  the  Xew 
Orleans  (ireat  Xorthern.  with  ottye  at  Jackson.  Miss..  succee<ling 
F.  L.  Kinsman,  resigned.  I 

W.  L.  Lki  AivRK  has  Ijeen  app<linted  purchasing  agent  of  the 
Denver  &   Rio  Grande,  with  headquarters  at  Denver.  Col. 


GEok(,E    II.    Roiuxsox   has  lieen 
tilt   L'nion  Pacific,  with  headquart 

J.  .\.  Ti  KNHK  has  lieen  appointe 
bile  &  Ohio  at  Mobile.  Ala. 


ippointed  purchasing  agent  of 
.•rs  at  <  )maha.  Xeb. 

I  imrchasing  agent  of  the  .^lo- 


J.  L.  W  <  Oils  has  been  api>oint|'d  assistant  purchasing  agent 
of  the  Nashville.  Chattanooga  &  \St.  Louis,  with  headquarters 
at  .Xashvilk.  Tenn. 


OBITUARY 

Aiioi  I'll  lit  r/K.  formerly  gvnei  il  purchasing  .igent  of  the 
Grand  Trunk,  died  at  St.  Louis. I  Mo.,  on  March  3.  aged  bS 
years.  Mr.  Butze  began  railway  w<irk  in  1868  with  the  Waiiash. 
in  whose  employ  he  remained  for  s*  me  time.  From  1885  to  1887 
he  was  in  the  purchasing  departn  «. 
and  then  became  private  secretary 
the  Chicago,  Indianapolis  &  Louis'  i 
purchasing  agent  of  the  Grand  Tru 


ent   of  the   Missouri    Pacific, 

to   the   general    manager   of 

ille.      He   was   maile  general 

ik  in  1896,  retiring  on  Janu- 


ar.\    1.  1-^12.  under  the  pension  rule:    of  the  company. 

1ja\  ARii  r.oiKXE  GiuBs,  fornierUj  connected  with  the  Union 
Pacific  at  Xorth  Platte.  Xeb..  die<l  on  March  5  at  St.  Louis. 
Mo.,  ageil  80  years.  Mr.  Gibbs  \|as  manager  of  power  and 
rolling  stock  of  the  old  Platte  Co 
master    of    machinerv    and    motive 


inty   Railroad   in   1863,   was 
jower    of    the    St.    Louis    & 
Iron    Mountain    in    1868,    and    in    1)480    became    connected    with 


the    Union     Pacific   at    North     Plat 


^'- 


Xeb.       Later    he    was    in 


charge  of  the  Oregon  division  of  t  lat   road  at   Portland.  Ore., 


and  subsequently  returned  to   Xorth 
ser\ice  in  1^04. 


Platte,  retiring  from  active 


i 


^ 
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D.    E.    Fitzgerald 


Daxiel  Edward  Eitzgerald.  until  recently  assistant  general  su- 
perintendent of  motive  power  of  the  St.  Louis  &  San  Erancisco. 
lost   his   life   in   the    lire   which    (iestmyed   the    Missouri    Athletic 

Club  building  in  St. 
Louis.  Mo.,  on  March  9. 
Mr.  Eitzgerald  was  born 
at  Cairo,  111..  April  20, 
1S69.  When  he  was 
about  9  years  of  age  he 
moved  with  his  parents 
to  a  farm  near  Saint 
Marys,  Kan.  lie  attended 
the  country  scliools  there 
and  later  entered  Saint 
Marys  College,  where  he 
gra(hiatcd  at  tlie  age  of 
20.  Immediately  after 
graduating  lie  went  to 
Morton,  Kan.,  with  the 
Rock  Island  as  clerk  in 
the  store  department,  and 
later  became  chief  clerk 
to  the  master  mechanic. 
After  a  few  years  in  this 
position  he  accepted  i 
position  with  tiie  Atchi 
.son.  liii-'eka  &  Santa  Ee.  at  Topck.i.  Kan.,  in  tlie  nv'tive  jxiwer 
department.  ;md  was  finally  made  chiet  motive  i)o\ver  accountant. 
<  )n  June  1.  1'Ot,  he  left  the  S.mta  l"c  and  accepted  the  position 
of  chi<  f  luctive  ]i<nver  ckrk  of  the  St.  Louis  &  San  I'V.nncisco  in 
the  otiHcv  of  the  general  superintendent  of  niottve  power  at  St. 
Louis.  On  .Xoveniber  19.  1904.  the  otiice  was  moved  to  S)»ring- 
lield.  Mil.,  and  on  July  1.  1909.  he  wa.s  iqiixiinted  assistant  general 
sui)erintendent  of  motive  power.  He  idled  this  position  until 
March  1.  1914.  when  he  resigned  to  !)ecome  $a1es  manager  for 
the  fierce  Od  (■irixiration  at  St.  Louis.  He  had  been  in  St. 
Loiu's  one  week,  stojjping  at  the  Missouri  Athletic  ("lub.  of  which 
he  was  a  number,  when  he  met  death  in  the  lii"e  which  destroyed 
the  club  building  on  the  morning  of  March  9.  1914.  Mr.  Eitz- 
ger.ild  was  a  member  of  the  .\merican  Railway  Master  Mechan- 
ics'  As.s(7ciation  and  also  of  the  Master  Car  lUiilders'  -\ssociation. 

JX  C.  liii.Kk.  formerly  for  40  ye.»rs  ma.ster  mechanic  of  the 
^  andalia.  died  at   Indianaixilis.   Ind..   i-'ebruary  2^. 

\\  iLi.iA.M  li.  Thomas,  formerly  superintendent  of  motive 
jHiwer  of  the  Southern  Railway,  died  on  March  7  at  his  home 
in  Philadelphia.  Pa.  He  wa.s  born  on  September  27.  1842,  at 
Colebrook.  Pa.,  and  began  railway  work  in  July.  1865.  as  a 
foreman  of  a  lathe  gang  in  the  shops  at  Renova.  Pa.,  of  the 
Phil.idelpbia  Sc  Erie,  now  a  part  of  the  Penn.sylvania  Railroad. 
He  was  then  consecutiveh-  roundhouse  foreman,  .icling  mas- 
ter mechanic  an<l  foreman  of  the  machine  shops  at  the  same 
place,  and  then  was  road  foreman  of  engine?  on  the  same  road. 
In  July,  1S79.  he  was  apjiointed  master  mechanic  of  the  Mobile 
A'  Montgomery,  and  the  following  year  became  master  mechanic 
of  tlic  Nashville  ^-  Decatur  and  Henderson  divisions  of  its  suc- 
cessor, the  Louisville  &  Nashville.  I'rom  September.  1883.  for 
two  years,  he  was  master  mechanic  of  the  Huntington  division 
of  the  Chesai)eake  &  Ohio  at  Huntington,  W.  \a..  and  then 
became  superiiUendent  of  motive  power  of  the  East  Tennessee, 
\'irginia  &  Georgia.  IVom  September,  1894,  to  I'ebruary.,  1896. 
he  w.'us  assistant  superintendent  of  motive  power  ni  its  suc- 
cessor, the  Southern  Railway,  and  then  to  July,  1902,  was 
superintendent   of  motive   power  of  the   same  mad. 

India.x  Locomotive  Rkcord. — .\  passenger  locomotive  on  the 
Great  Indian  Peninsula  has  a  record  of  nearly  1.000.000  miles  run 
and  is  still  in  good  order,  according  to  the  Advocate  of  India.  It 
was  built  by  Neilsf.n  Reid  &  Go..  Glasgow,  in  1884. 


SuppjLY  Trade  Notes 


Edward  A.  Hawks  has  been  apiwinted  special  representative 
of  the  department  of  car  etpiipment  of  the  Dahlstrom  Metallic 
I)«x)r    Comjjany,   Jamestown,    N.    V. 

Erank  N.  Grigg  has  1)een  appointed  sales  agent  of  the  Trans- 
portation I'tilities  Company,  New  \'ork.  He  will  have  office  at 
1201    X'irginia   Railway  &    Power  building,   Richmond.   Va. 

George  Hills  has  resigned  as  president  of  tlie  Welding  Ma- 
terials Company.  New  A'ork.  to  become  general  sales  agent  of 
the  Siemund  \\  enzel  Electric  Welding  C<.»mpany.  alfQ  of  New 
York. 

James  C.  P.oyd.  formerly  chief  engineer,  has  been  elected  vice- 
president  of  W'estingliouse  Church  Kerr  &  Company.  New  York. 
He  will  have  charge  of  all  the  engineering  and  c-nistruction 
activities   of   the  company. 

W.  L.  Anderson,  formerly  Chicago  representative  of  George 
E.  Molleson  Company,  New  York,  has  been  appointed  manager 
of  the  railway  sales  departmmt  of-the  Union  Filjre  Company, 
Chicago.  ■  ■'  ^' 

G.  W.  Alden.  who  for  the  past  ten  years  has  been  with  the 
.McM'yler-lnterstate  Company.  Bedford.  Ohio,  has  resigned  from 
that  company,  to  liecme  western  sales  manager  of  the  Ohio 
Locomotive  Crane  Com])any.  Bucyrus.  Ohio,  ifc, will  have 
offices  in  the  i-'isher  1)uilding.  Chicago. 

J.  N.  Kinney,  who  has  been  with  the  American  Hoist  &  Der- 
rick Company,  St.  Paul,  Minn.,  for  the  past  se\-en  years,  has 
resigned  from  that  company,  to  become  eastern  sales  manager 
of  the  Ohio  Locomotive  Crane  Company,  Bucyrus.  Ohio.  He 
will  have  offices  at  30  Church  street.  New  York. 

Announcement  is  made  of  the  organization  and  incorporation 
of  Hodgkins  &  Co..  with  offices  in  the  Great  Northern  building. 
Cbica.go.  for  the  sale  of  locomotive  and  car  s^pecialties.  The 
officers  are  Edward  W.  Hodgkins,  president  and  treasurer,  and 
Charles  L,  Mahoney.  vice-president   and   secretary. 

TL  E.  Wardwell  has  been  api»ointed  Chicago  representative 
of  the  Motiarch  Steel  Castings  Company,  of  Detroit,  and  will 
handle  "Lion"  and  "Monarch"  couplers  and  miscellaneous  open- 
hearth  steel  castings  in  addition  to  his  rdiuilt  locomotive  and 
car  "business^  with  office  at  i^i  Railway  Exchange. 

.\.  E.  HefFeirmger  has  been  appointed  general  representative 
tor  Cuba  of  the  Ricliar<lson  Scale  Company.  Pa<saic.  X.  J., 
builders  of  automatic  weighing  machinery,  with  headquarters 
at  Cuba  No.  76-Altos.  Havana.  Cuba.  Mr.  Hefifeltlnger  was  for 
a  number  of  years  with  the  .\merican  Car  &  Foundry  Company. 

.\.  H.  Weston,  for  many  years  mevhanical  engineer  *of  the 
T.  H.  Symington  Ccmipany  and  located  for  the  past  two  years 
at  Rochester.  N.  Y..  has  been  transferretl  to  the  sales  <lepart- 
ment  of  that  company.  He  will  report  to  C.  J^  Symingtt»n,  vice- 
president  in  charge  of  sales,  with  office  at  30  Church  street,.  New 

York.  •  •;-.:.•    .■•5'-< 

b'rank  J.  Schraeder,  Jr..  formerly  with  the  Roberts  &  Schaefer 
Company.  Chicago,  has  formed  a  partner^hij)  with  R.  E.  Gurlev. 
formerly  with  the  1".  W.  Snow  Construction  Company,  under 
the  name  of  Gurley  &  Schraeder,  to  design  and  construct  coaling- 
stations  an<l  coal  handling  machinery,  with  offices  in  the  EUs- 
w»irth   building.   Chicago. 

The  Permanent  Manufacturers'  Exhibit  of  Railway  .\ppH- 
.tnces  and  Equipment  now  located  on  the  twelfth  floor  of  the 
Karpen  building.  Chicago,  was  discontinued  on  March  31 ;  and 
the  exhibit  will  be  removed  to  the  ninth  floor  of  the  Lytton 
building,  Jackson  and  State  streets.  The  exhibit  will  be  in 
charge  of  .\.  Sheblon  as  manager,  as  before. 

The  Whiting  T'oumlry  Equipment  Company.   Harvey.  111.,  has 
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arranged  wiih  S.  R.  \'an<l<.rljfck.  217  Walnut  street.  Philadel- 
phia. Pa.,  to  have  kim  handle  that  company's  complete  line  in 
Philadelphia  territory.  Mr.  \'anderbeck  also  represents  the  Atlas 
Car  &  Manufacturing  Company.  Clevelaud.  Ohio;  Orton  &  Stein- 
brenner.  Chicago,  and  tiie  .\'eu  Jersey  loundry  &  Machine  Com- 
pany. New  Viirk. 

\\  estinghouse  Church  Kerr  &  Company,  of  Montreal  and  New 
York,  have  been  retained  by  the  Canadian  Pacific  as  engineers 
to  investigate  the  proposed  electrification  of  the  new  double- 
track.  5jj-mile  Selkirk  tunnel  in  British  Columbia.  The  invest!- 
gati'.ns  will  cover  in  general  the  type  of  s\stem  to  be  installe»l. 
tile  relative  economies  of  steam  and  water  power,  and  the  effect 
of  the  electrification  upon  operating  conditions. 

K.  F.  Piatt,  formerly  connected  witli  the  Piatt  Iron  Works. 
Dayton.  <  )hio.  and  C.  A.  Kurz.  Jr..  of  the  Kurz  Laboratories, 
have  organized  The  Electrolytic  Gas  Company  at  Dayton.  This 
com[iany  ha<  secured  the  Western  selling  agency  of  the  Inter- 
nati'-nal  O.xygen  Company  of  New  York,  and  it  is  the  intention 
to  proceed  with  the  installation  of  a  number  of  electrolytic 
plants  f«jr  the  production  of  oxygen  and  hydrogen  in  different 
parts  of  the  country. 

Stanley  W.  Midgley.  for  several  years  western  sales  manager 
of  the  Curtain  .Supply  Company,  has  Inen  appointed  general  s.iles 
inan.iaer  of  the  .\cme  Supplv   Company,  with  lieailquarier>  in  tb^ 

Steger  building.  Chi- 
cago, effective  on  .Marcli 
4  Mr.  Midgley  has  been 
in  the  railway  supply 
business  for  the  past 
twelve  years,  beginning 
with  the  National  Car 
Coupler  Company  as 
general  sales  representa- 
ti\e.  and  for  the  past  si.x 
years  he  has  been  with 
the  Curtain  Supply  Com- 
pany as  western  rep- 
resentative and  western 
sales  manager,  until  his 
appoint meiu  to  the  pres- 
ent position.  Mr.  Midg- 
ley is  the  oldest  son  of 
J.  W.  Mi<lgley.  who  was 
for  over  twenty  years 
the  commissioner  of  the 
Western  Freight  Asso- 
ciation, which  comprised 
the  several  railroads  extending  we.xtward  from  Chicago  and  St 
Loui-. 

Tile  Duff  Manufacturing  Company.  Pittsliurgh.  Pa.,  manu- 
facturers of  Barrett  track  and  car  jacks.  Duff  ball-bearing  screw 
jacks  and  Duff- Bethlehem  hydraulic  jacks,  has  opened  an  office 
in  the  Pwoples  Gas  building.  Chicago.  The  same  company  has 
recently  appointed  G.  W.  Parsons,  district  sales  agent,  with  offices 
in  the  PioUter  Building  at  St.  Paul.  Minn.  Tiie  company  also 
announces  that  by  mutual  agreement  the  Fairbanks  Morse  Com- 
pany ba~  discontinued  acting  as  e.xclusive  steam  railway  agents 
for  the  l>uff'  jacks. 

The  employees  of  the  Westinghouse  Electric  &  .Mamifac- 
turing  Company  who  have  been  in  its  employ  tor  20  years  or 
more,  held  a  meeting  on  February  21  and  organized  the  \'eteran 
Employees*  .\ssociation  of  the  Westinghouse  Electric  &  Manu- 
facturing Cotnpany.  .\  regular  business  meeting  was  held  U^ 
formulate  the  organization,  a  set  of  Iiy-laws  was  adopted  and 
ofiicers  electe<!  for  the  coming  year.  A  dinner  followed  at  which 
the  toastmaster  was  L.  .\.  Osborne,  vice-president.  The  speak- 
ers  were  E.    M.    Herr.  president:  Charles   It.  Terry,  vice-pre«i- 


S.    W.    Midgley 


J.   T.   Anthony 


dent,  and  James  J.  Barn  tt,  representing  the  shop.  Mr.  Herr 
and  Guy  E.  Tripp,  chait  man  of  the  board  of  directors,  w  ho 
was  also  present,  were  e  ected  honorary  members.  About  32.' 
of  the  employees  are  eli^l'lt  to  membership,  and  over  300  of 
these  were  present.  I 

J.   T.   Antliony   has  beel   appointed   assistant   general   eastern 

sales  manager  of  the  Ameitcan  .Arch  Company,  New  York.    Mr. 

Anthony  was  born  in  February,   1.S83,  and  graduated  from  the 

I       .  Georgia  School  of  Tech- 

nology in  1902.  He  was 
then  engaged  in  the  tex- 
tile manufacturing  busi- 
ness for  a  few  years  and 
entered  the  service  of 
tiie  Atlantic  Coast  Line 
in  1905.  In  1907  he  be- 
came a  draftsman  in  the 
motive  power  depa/tm«nt 
of  the  Central  of  Georgia 
He  remained  with  that 
road  until  1912.  being 
closely  associated  with 
F.  F.  Gaines,  superin- 
tendent of  motive  power, 
in  the  work  of  designing 
the  Gaines  combustion 
chamber.  In  January, 
1912.  he  entered  the  em- 
])loy  of  the  American 
.Arch  Company  as  com 
bustion     engineer.      One 

year  later  he  was  made  assistknt  to  the  president  and  held  that 
.position  until  March  1,  1914.  wlien  he  was  made  assistant  general 

eastern  sales  manager  as  noted  above. 

Harlow  D.  Savage  has  bee  i  appointed  general  eastern  sales 
manager  of  the  American  Arc  i  Company.  30  Church  street.  New 

at  Memphis.  Tenn.,  on  April  K>. 
18K).  Me  received  his 
education  in  the  pulilic 
schools  of  Ashland,  Ky.. 
and  at  Kenyon  Military 
.\cademy.  Since  June. 
1S97.  he  has  been  con- 
nected with  the  Ashland 
i'irebrick  Company.  .Ash- 
land. Ky..  having  reached 
tlie  position  of  assistant 
secretary  and  that  of 
treasurer  and  sales  man- 
.'iger.  While  at  .Ashland 
be  was  at  one  time  in 
charge  of  mines  of  this 
company  and  later  had 
complete  control  of  op- 
eration. As  a  part  of 
the  latter  work  he  de- 
signed and  constructed  a 
modern  electrically  op- 
erated firebrick  plant  at 
.Ashland.  He  takes  up 
his  new  work  with  the  .American  lArch  Company,  therefore,  with 
a  thorough  knowledge  of  the  mar  ufacturing  side  of  its  business. 
Mr.  Savage  is  the  i)resident  of  ths  German  Mining  &  Manufac- 
turing Company  and  of  the  Clint  )n  Mining  Company.  He  is  a 
director  of  the  Ashland  Firebricl^  Company  and  of  the  Clinton 
Mining  Company.  He  also  hold;  the  position  of  president  of 
the  Refractories  Manufacturers'  Association.  Mr.  Savage  is 
also  a  military  aid  to  the  govern  >r  of  Kentucky  with  the  rank 
of  colonel. 


York.     .Mr.   Savage  was  born 


Savage 


Apsil,   i'.'l-'' 


RAILWAY    AGE    GAZETTE.    ME€HANI€AL    EDITION 


219 


Catalogs 


Oil  Switches.^— The  General  Electric  Company,  Sclienectadj'. 
N.  v..  has  just  issued  bulletin  No.  47,400,  illustrating  and  de- 
scribing tile  type  F.  form  K12  oil  switches.  This  supersedes  a 
previous  bulletin  on  this  subject. 

Regrindint,  \'\i.ve.«.. — The  National  Tube  Company,  Pittsburgh, 
Pa.,  has  recently  i-^sued  a  14  page  booklet  setting  forth  the  ad- 
vantages of  that  company's  regrinding  valves.  This  book  takes 
lip  the  design  an<l  construction  of  these  valves  in  the  form  of  a 
series  of  question-^  with  their  answers. 

Iron  Pfpk — fiulletin  Xo.  IIB  issued  by  the  National  Tube 
Company.  Pittsburgh.  Pa.,  is  devoted  to  the  subject  of  pipe. 
The  bulletin  contains  28  pages,  and  is  arranged  in  the  form  of 
chapters,  ■mo  >>t  which  gives  a  short  history  of  pipe  and  the 
early  methods  <<i  manufacture.  The  bulletin  is  completely  il- 
lustrated. :    o    . 

Brass  r'oiTMikv  Eoi.  hment. — Catalog  No.  108.  which  super- 
sedes catalog  Xo.  91  of  the  Whiting  Foundry  Equipment  Com- 
pany, Harvey.  111.,  has  just  been  issued.  This  deals  with  tlie 
brass  founclry  equipment  manufactured  by  that  company,  which; 
includes  brass  furnace-,  tilting  brass  furnaces,  crucible  tongs, 
tumblers,  etc 

LvDUCTioN  MinoRs. — Two  or  three  phase.  60  cycle  induction 
motors  for  general  use  are  the  subject  of  a  bulletin  from  the 
Crocker-Wheeler  Company,  Ampere, ;,Nv  J,  The  illustrations 
show  these  motors  as  applied  in  a  number  of  industries,  and 
also  give  full  details  <<i  the  construction.  Accessories  are  also 
briefly   considered. 

Pickling  M-nchines. — A  catalog  from  the  Mesta  Machine 
Company.  Pittsburgh.  Pa.,  fully  illustrates  and  describes  the 
machines  it  has  developed  for  reducing  the  labor  an<l  improving 
the  results  in  removing  the  scale  and  other  substances  from  the 
surface  of  metals  b\  the  chemical  action  of  acids,  an  operation 
commonly  called  pickling.  ■  !  <    :  •         ^  :  •■ 

Burning  Fcjel  Oii,. — The  Gilbert  &  Barker  process  for  burn- 
ing fuel  oil  under  low  pressure  and  the  equipment  used  is  fully 
discussed  in  a  catalog  prepared  by  Gilbert  &  Barker  Manufac- 
turing Company.  Springfield,  Mass.  Equipment  used  for  various 
purposes,  especially  in  connections  w  ith  hardening  and  temper- 
ing is  illustrated  in  several  styles.  v.\  i-.-'.' 

Clevis  for  L'Nxot'PLixo  Rods. — Circular  No.  66  of  tlie  Na- 
tional Malleable  Castings  Company,  Cleveland,  Ohio,  deals  with 
the  National  safety  clevis  and  pin.  a  device  which  has  been 
■developed  by  that  coinpany  to  prevent  the  detaching  of  uncoup- 
ling rods  from  the  coupler  locking  mechanism  because  of  the 
loss  of  the  cotter  from  the  clevis  pin. 

Electric  I'an>. — The  Sprague  Electric  Works  of  the  General 
Electric  Company.  Xew  York,  has  issued  a  35  page  catalog  de- 
voted to  tile  various  types  of  electric  fans  manufactured  by 
that  company.  The  catalog  describes  the  different  types  of  di- 
rect and  alternating  current  fans  with  data  pertaining  to  each 
one.     It  is  well  printed  and  illustrated. 

Oilstone  Grinder-. — The  Mummert-Dixon  Company,  Han- 
■•^ver.  Pa.,  has  recently  issued  catalog  Xo.  5,  dealing  with  oilstone 
grinders.  These  machines  are  designed  for  sharpening  edge 
tools,  general  grinding,  beveling  knives,  etc.  The  catalog  con- 
tains 30  pages,  and  includes  line  drawings  and  half-tone  illustra- 
tions of  the  company's  various  types  of  grinders. 

Foreign'  Rolling  Stock. — The  Gregg  Company.  Ltd.,  Hacken- 
sack.  N.  J.,  is  i-suing  a  catalog  devoted  principally  to  illustrations 
of  the  equipment  it  has  designed  and  is  prepared  to  furnish  for 
plantation  railways.  This  company  also  designs  and  manufac- 
tures ca.stings.  f  irgings  and  other  car  parts  as  well  as  portable 
tracks,  frogs  ard  switches,  etc.  for  narrow  gage  lines. 


Flow  Ixdicator. — Bulletin  No.  57,  issued  by  the  Richardson- 
Plienix  Company,  Milwaukee,  Wis.,  illustrates  and  describes  the 
application  of  the  Phenix  Sight  Flow  Indicator  to  any  pipe  line 
carrying  a  liquid.  This  device  indicates  electrically  by  lighting 
a  lamp  or  ringing  a  bell  when  the  flow  of  liquid  is  interrupted. 
Several  recent  improvements  embodied  in  it  are  described. 

LccoMOTiVE  Craxes. — Illustrations  showing  locomotive  cranes 
in  operation  occupy  the  larger  part  of  the  71  page  catalog  being 
issued  by  The  Browning  Company,  Cleveland,  Ohio.  A  complete 
description  of  the  design  of  locomotive  crane  developed  by  this 
company  is  given  in  the  fore  part  of  the  catalog  and  illustrations 
of  all  the  more  interesting  and  important  details  are  shown. 

Safety  Brake  Levers. — Circular  No.  65,  issued  by  the  Na- 
tional Malleable  Castings  Company.  Cleveland,  Ohio,  is  devoted 
to  the  National  safety  brake  lever.  The  main  feature  of  this 
lever  is  the  provision  of  two  safety  lugs,  one  cast  on  each  side 
just  above  the  fulcrum  pin  hole,  which  strike  against  the  edges 
of  the  fulcrum  in  case  the  pin  comes  out  and  prevent  the  lewr 
from  slipping  through. 

ExGiXE  Trucks.— A  four  page  bulletin.  No.  101,  recently  is- 
sued by  the  Economy  Devices  Corporation,  30  Church  street, 
New  York,  deals  with  the  Economy  two  wheel  engine  truck, 
one  of  the  principal  features  of  which  is  a  bolster  arrangement 
which  gives  a  constant  resistance  to  displacetnent.  This  truck 
was  described  in  the  Railway  Age  Gazette.  Mechanical  Edition. 
March,  1914.  page  I54i'. 

Tool  Steel. — An  SO  page  catalog  from  E.  S.  Jackman  &  Com- 
pany, 710  Lake  street,  Chicago,  describes  the  method  einployed 
by  the  Firth-Sterling  Steel  Company  in  making  fine  tool  steels. 
It  also  contains  a  chapter  on  the  selection  of  steel  for  different 
l)urposes  and  the  heat  treatment  of  the  different  grades  of  steel. 
Weight  tables  and  f>ther  useful  information  in  connection  with 
this  subject  are  also  included. 

Thermost,\tic  Control  for  Steam  Heat  Systems. — The  Gold 
Car  Heating  &•  Lighting  Cotnpany.  17  Battery  Place.  New  York, 
has  recently  issued  a  iiamphlet  dealing  with  the  electric  ther- 
mostatic control  developed  by  that  comjiany  for  controlling  the 
temperature  in  steam  heated  cars.  Illustrations  of  the  device 
are  included,  as  well  as  the  report  of  a  comparative  test  between 
the  thermostatic  control  and  the  Gold  straight   steam   system. 

Cr-vxep  and  Hoists. — The  X'orthern  Engineering  Works.  He- 
troit.  Mich.,  has  just  issued  catalog  No.  26.  illustrating  the  elec- 
tric traveling  cranes,  hand  power  traveling  cranes  and  electric 
and  pneumatic  hoists  manufactured  by  that  company,  as  well 
as  overhead  track  system  bucket  handling  cranes  and  railway 
cranes.  This  is  a  condensed  catalog,  but  contains  references  to 
various  bulletins  which  more  fulh-  explain  the  numerous  designs. 

Locomotive  Hoists. — This  is  the  subject  of  a  14  page  catalog, 
No.  105,  issued  by  the  Whiting  Foundry  Equipment  Company, 
Harvey,  111.  This  catalog  outlines  the  advantages  claimed  for  the 
hoists  manufactured  by  this  company  for  wheeling  locomotives 
and  fully  describes  the  cimstructiim  an<l  operation.  Photographs 
of  actual  installations  show  the  different  steps  in  operating  the 
hoists.  A  list  oi  the  various  railways  using  this  type  of  hoist  is 
included.  %  ■:..'■'.•.. 

Automatic  Coxnectors.— The  Robinson  Coupler  Company. 
Washington.  D.  C.  has  just  issued  a  report  of  a  recent  test  of 
the  company's  automatic  air  and  steam  hose  connector  made  on 
the  Great  Northern  at  Grand  Forks,  B.  C.  This  report  has  been 
very  handsotnely  arranged ;  the  printing  is  excellent  and  the  il- 
lustrations in  every  case  are  actual  photographs.  The  rejwrt 
includes  comments  by  the  Interstate  Commerce  Commission 
regarding  the  tests.-:-  '-x- 

Air  Compressor  Efficiency. — The  Laidlaw-Dunn-Gordon 
Company,  Cincinnati.  Ohio,  is  making  a  practice  of  issuing  in- 
formation bulletins  whenever  information  of  a  definite  engineer- 
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iriK  value  and  interest  in  connection  with  air  compressors  is 
availahle.  The  latest  bulletin  is  Xo.  22,  and  is  devoted  to  a 
thoruu.i^h  discussion  of  air  compressor  efficiency  and  the  factors 
which  control  it.  It  contains  eight  pages  of  solid  type  and  sum- 
marizes in  the  form  of  five  conclusions. 

Lock-  W.\.>iHERS. — The  Reliance  Manufacturing  Company.  Mas- 
silli.n.  Ohio,  makes  nothing  but  Reliance  lock  washers  and  gives 
particular  attention  to  the  quality  of  material  used  and  the  most 
careful  inspection  during  the  manufacturing  as  well  as  the  heat 
treatment  of  the  material.  .\  catalog  recently  issued  l)y  this 
company  contains  illustrations  of  a  niunber  of  types  of  lock 
washers  or  nut  locks  manufactured  l)y  it.  each  being  accompanied 
I)y  a  table  giving  tlie  range  of  sizes  and  the  prices. 

HoRixr,  AND  DRn.i.iNG  Machine. — A  l)ooklet  from  Pawling  & 
1  larnischfeger  Company.  Milwaukee,  Wis.,  is  entitled,  "Difficult 
Drilling  and  Boring  Made  Easy."  It  briefly  describes  the  Pawl- 
ing &  I  larnischfeger  drilling  and  l)oring  machines  but  is  prin- 
cipally devoted  to  illustrations  of  difficult  operations  that  arc 
performed  easily  with  this  machine.  In  connection  with  each  of 
these  illustrations,  which  are  actual  photographs  taken  in  various 
sh»)ps.  is  a  firief  description  of  the  operation  shown. 

GovKRNoR  loR  Motor-Driven  .\ir  Compressors. —  The  General 
Electric  Comjiany.  Schenectady,  X.  \.,  recently  issued  bulletin 
Xo.  44.590  under  the  above  heading.  The  function  of  the  type 
ML  governor,  described  in  this  bulletin,  is  to  automatically  con- 
trol the  operation  of  either  stationary  or  railway  motor-driven 
air  ciimpre^sors  in  order  to  maintain  air  i)rcssure  in  a  storage 
reservoir  between  predetermined  limits.  This  bulletin  super- 
sedes the  company's  previous  bulletin  on  the  same  subject. 

Tr.weltng  Craxes. — The  new  type  "H"  crane  developed  by 
the  Pawling  &  Harnischfeger  Company,  Milwaukee  Wis.,  has 
bem  desicned  with  a  full  consideration  of  the  new  liability  laws 
which  are  now  in  force  in  various  states  and  matters  of  safety 
have  been  given  particular  attention.  This  crane  is  fully  illus- 
trated and  described  in  bulletin  Xo.  401  wlierc  illustrations  of 
the  various  detail  features  show  the  improveil  construction  to 
gold  advantage.  The  bulletin  is  entirely  devoted  to  this  type 
of  crane. 

Stavhhlt  l)kU.i.iN(;  Machine. — Two  leaflets  from  the  Rich- 
mond Staybolt  Drilling  Machine  Manufacturing  Company,  Rich- 
mond, Va..  briefly  illustrate  and  describe  the  two  ty])es  of 
machines  m.anufactured  by  this  company  for  drilling  locomotive 
stayitolts.  These  ;ire  practically  the  same  machine,  one  arranged 
in  a  horizontal  form  and  the  other  vertically.  The  latter  arrange- 
ment also  provides  a  drilling  machine  which  can  l>e  used  for 
other  purposes  as  well  and  will  drill  any  depth  hok'  up  to  \],A  in. 
dt'|)th  and  ^x  in.  in  diameter. 

P.Ai.I.  Rearixgs.— .\  full  description  of  the  differcm  i)rocesses 
in  tile  manufacture  of  the  S.  K.  V.  self  alining  ball  bearing 
forms  a  part  of  bulletin  Xo.  11  from  the  S.  K.  1".  P)all  Pearinii 
Company,  50  Church  St.,  Xew  York.  Other  parts  of  this  bulletin 
show  applications  of  these  bearings  to  various  machines  and 
rolling  stock,  some  operating  under  the  most  difficult  conditions 
of  sj)eed  and  misalinement.  The  bulletin  also  contains  tables 
giving  the  sizes,  weight,  etc.  of  the  various  types  of  bearings 
manufactured  by  this  company. 

Postal  Car  Lighting. — The  Safely  Car  Heating  &  Lighting 
Companv.  2  Rector  St..  Xew  York,  is  issuing  a  supidenunt  to 
lis  form  No.  1116,  dated  .April  1913,  in  connection  with  postal  car 
lighting.  It  is  devoted  to  the  spacing  of  light  units  for  60  ft 
.standard  steel  full  postal  cars  and  is  issued  on  account  of  a 
change  made  by  the  Post  Office  Department  in  the  arrangement 
of  registered  letter  ca.ses  in  this  size  car.  It  contains  the  same 
form  of  illustrations  given  in  the  previous  pamphlet,  corrected 
according  to  the  new  requirements. 

Models  for  Class  Room  Work. — .\  leaflet  from  the  Chicago 
Mathematical    Supply    House,   2019   Mohawk   street,   Chicago,   il- 
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lustrates  and  describes  th(  Hanstein  models,  Goniostat  and 
Rotostat  which  are  constructed  for  the  assistance  of  beginners 
in  forming  correct  comprel  ension  of  problems  in  projection, 
solid  and  descriptive  geomet  "y  and  mechanical  drawing.  These 
models  are  very  unique  in  their  arrangement  and  conception, 
riie  complete  set  allows  mt  re  than  500  possible  mountings  in 
skeleton  form,  each  of  an  average  height  of  2  ft. 


ive 


Direct  Current  Motors.— The  round  type,  single  field  coil, 
direct  current  motors  manu  actured  by  the  Sprague  Electric 
Works  of  the  General  Electr:  c  Company  have  been  on  the  mar- 
ket for  many  years  and  are  unique  in  that  a  single  field  coil 
is  used  to  energize  the  pole;,  making  the  motor  exceptionally 
simple,  compact  and  well  pr  )tected.  These  motors  are  manu- 
factured in  nine  sizes  from  %  h.  p.  to  7lj  h.  p.,  and  are  fully 
described  in  bulletin  Xo.  24i  issued  by  the  Sprague  Electric 
Works.  527   West   Thirty-fouith   street,   Xew  York. 

Traveling  Cranes.— .\  90  jpage  fully  illustrated,  large  size 
catalog  is  being  issued  by  the  IXiles-Bement-Pond  Company,  111 
('•roadway,  X'ew  York,  for  the  purpose  of  giving  a  general  idv-i 
of  the  various  types  of  cranes,  trolleys  and  hoists  built  at  its 
extensive  crane  works  in  Phil  idelphia.  The  catalog  shows  first 
the  principal  details  of  the  Niles  standard  electric  crane  in  a 
very  complete  manner.  Each  mportant  part  of  the  construction 
is  illustrated  and  fully  describi  d.  The  latter  part  of  the  catalog 
is  largely  devoted  to  illustra  ions  of  many  different  types  of 
cranes,  trolleys  and  hoists  in  (V)eration,  there  being  a  lirief  note 
under  each  photograph  .stating  its  location  and  any  special  fia- 
tnres  of  interest  in  connection  with  that  particular  installation 
Many  of  these  illustrations  are 

Pyrometers  for  ScperheatedI  ! 
of  an  accurate  knowledge  of  the 


sieam   chest    of   a    sujicrheated 


taken  from  railroa<l  shops. 

Steam  Locomotives. —  The  value 

temperature  of  the  steam  at  the 

steam    locomotive    in    connection 


been    recognized   on    foreign    ra 


with  its  influence  on  the  prope 'Operation   liy  the  engineer  has 


Iwavs   for   a   number   of      vears. 


The  comparatively  few  install;  tions  of  p\rometers  that  have 
been  made  in  this  country  qui:kly  demonstrated  that  it  is  of 
e(|ual  value  under  .\merican  con  litirms.  The  Locomotive  Super- 
luatcr  Company,  therefore,  has  after  a  long  series  of  experi- 
nnnts  and  tests,  finally  dev(  loped  a  thoroughly  practical 
pyrometer  eiiuipment  which  is  i  ow  lieing  fitted  to  a  number  of 
•■iiperbeater  locomotives.  .\  ci'cular  from  that  company  illu- 
strates this  equii)ment  and  descnibes  its  construction,  installation 
and  operation.  In  addition  to  the  circular,  the  same  company 
has  issued  an  instruction  book  which  describes  the  efpiipment  in 
detail  and  gives  full  explanations  of  how  to  aiiply,  adjust  and 
;naintain  it. 


Street  Liko. motive  Stoker.— 
motive    Stoker    Company,    30   CI 


illustrated  and  described  in  a  re  rent  catalog.     This  new  design 


fiiffers  from  the  previous  type  P> 


runs  it  .ind  in  the  sprocket   whe  1  casing.     The  type   B  machine 


had  a  constant  speed  engine  and 


le  tyi)e   C   stoker  of  the   Loco- 
urch    St.,    Xew    York,    is    fully 


)nlv  in  the  steam  engine  which 


I  gear  l)ox  on  the  elevator  for 


throwing  the  screw  c<mveyor  in  and  out  of  gear  and  for  changing 
the  speed  at  which,  it  runs  in  rel;  tion  to  the  elevator.  The  t\iie 
C  has  an  engine  which  can  be  i  un  at  seven  different  constant 
-lieeds.  varying  from  400  r.  ]).  m.  to  600  r.  p.  m.  and  is  equipped 
with  a  friction  clutch  which  will  permit  the  stopping  of  the 
elevator  while  the  engine  continnts  in  operation.  The  gear  box 
used  on  the  type  15  has  been  omit  ed  on  the  type  C  machine  and 
this  connection  is  now  lixed.  Th(  friction  clutch  on  the  type  C 
is  one  of  the  most  important  impi  ovements  in  the  new  machine 
as  it  furnishes  a  means  for  instantly  stopping  the  flow  of  coal 
to  the  firebox  and  leaving  the  eldvator  buckets  filled  with  coal 
ready    to    begin    fee<ling    again    wten    the    clutch    is    thrown    in. 


1-urthermore,   the    sjieed  changing 

solute  control  of  the  quantity  of  c 

design  is  most   fully  illustrated  an  1  thoroughly  described  in  the 

catalog. 


device  gives  the  fireman  ab- 
ial  to  be  fed  to  the  fire.    This 
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,         ,,  ...  If   foreign   subscribers   to   the   Mechanical 

June  Dailies  ,     ,       ,.   .,  .         ,.  .,, 

Kcuion    uf   tlic    kailwc'.y    .Aye   Gazette   will 

for    Foreign  advise   lis  at  once   whether   tliey    wish    to 

Subscribers  i^y^e  the  daily  editions  of  the  Railway  .Age 

Ciazctte.  which  arc  jJuhH^hed  durin.y;  the  .Atlantic  City  conven- 
tions (jf  the  Master  Car  Huilders'  and  .Master  .Metrlianics"  .As- 
sociations, we  shall  he  glad  to  see  that  they  are  forwarded  to 
them :  otherwise,  if  they  are  not  specially  re(iuested,  they  will  not 
he  mailed  to  them  l)ecause  of  the  very  consideral  le  expense 
involved.  Subscribers  in  the  United  Stales.  Canada  and  Mexico 
will,  of  course,  be  furnished  with  copies  of  the  Daihes. 


-,.      p  .  In    the   Triplex    locomotive    recently   com- 

pleted by  the  Baldwin  Locomotive  Works 
Triplex  ^-^^^  the  Erie  is  attained  a  new  "largest  loco- 

Locomotive  motive."     This  e!iginc  not  only  exceeds  in 

t<»taj  weight  the  2-10-10-2  type  Mallet  locomotives  of  the  Santa 
I"e,  but  by  the  placing  of  a  group  of  cylin<lers  and  driving 
wheels  under  the  tender,  a  large  proportion  <.d  the  weight  of 
the  latter  is  made  use  of  for  adhesive  purposes.  There  are 
nian\  interesting  features  about  the  locomotive,  but  aftei 
a  study  of  the  machine  there  undoubtedly  will  be  some  doubts 
as  to  its  practicability.  However,  this  cry  has  l>etn  raised  so 
ftiahy  times  and  later  proved  to  be  without  foundation  that 
critics  would  do  well  to  withhold  comment.  The  loconiotiTc  has 
not  yet  been  given  a  riiorough  service  test  and  as  it  constitutes 
an  entirely  new  departure  in  locomotive  Resign,  the  service  re- 
sults will  be  awaited   with  interest,         ;•'■  : 


.,  Our  next  issue  will  be  largelv  in  the  na- 

May  ,  •  ,         "     .      -,, 

'  lure  of  a  convention  number,  and  will  con- 

^"       ""^  tain     comprehensive    reports     uf    the     -Air 

Conventions  Brake    .Association,    which     meets    at    the 

Hotel    Pontchartrain.    Detroit,,    Mich.,    May    5-8:    the    Railway 

Storekeepers'    .Association,    which    meets    at    the    Hotel    Raleigh, 

Washington,  D.  C.  May  18-20;  the   International   Railway   Fuel 

-Association,  which  meets  at  the  Hotel  La  Salle.  (  hicago.  May 
18-21;  and  the  Master  lioiler  Makers'  Association,  which  nuets 
at  the  Hotel  Walton.  Philadelphia,  Pa.,  May  25-28.  .Announce- 
ments of  the  programs  of  these  conventions  will  l)e  found  else- 

.where  in  this  issue.  In  each  case  the  indications  point  to  more 
than  ordinarily  successful  meetings.  Closely  following  these 
will  come  the  mechanical  department  cr>nventions  at  .Atlantic 
City,  the  Master  Car  Builders'  -Association  meeting,  June  10-12, 
and  the  .American  Railway  Master  Mechanics'  .Association, 
June  15-17.  Mechanical  Edition  subscribers  in  this  country  will, 
of  c<iurse,  receive  the  eight  dailies  which  are  issued  during 
these  two  conventions.  ;  ' ..   -.     - '•' 


The  Draft 
Gear 


Refnember  that  the  draft   .gear  competi- 
tion, which  was  announced  in  the  March 
and   .\pril   issues,  will  close  on    May   IS. 
Competrtfohj  [^    j,^    surprising   when    we    consider    the 

importance  c>f  jthis  subject  that  so  many  of  the  roads  have 
^given  it  so  little  careful  and  intelligent  study.  Many  of  them 
-have  introduced  friction  gears  to  a  considerable  extent  and 
yet  when  called  on  for  an  exact  statement  of  their  advan- 
tages are  unable  to  reply  with  any  definiteness.  Officers  of 
other  roads  may  give  a  good  idea  of  the  advantages  as  they 
see  them  in  handling  the  cars  on  the  repair  track.  Few  of 
them,  however,  are  able  to  cover  the  matter  with  any  degree 
of  satisfaction.  Our  aim  in  announcing  this  competition, 
realizing  as  we  do  the  far-reaching  importance  of  the  subject, 
was  to  draw  out  and  place  on  record  as  much  as  possible  of 
nthe  results  which  have  thus  far  been  demonstrated  and  ascer- 
tained from  the  use  of  the  higher  capacity  draft  gears.  If 
you  can  contribute  anything  to  this  discussion,  you  may  rest 
assured  that  it  will  be  very  thoroughly  appreciated  by  the 
railroads  throughout  the  country.     A  first  prize  of  $100  wmII 
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be  awarded  to  the  contestant  who  can  develop  the  best  prac- 
tical information  concerning  the  most  desirable  type  of  draft 
gear.  Articles  which  are  accepted  for  publication,  but  which 
are  not  awarded  the  prize,  will  be  paid  for  at  our  regular 
space  rate. 


Pennsylvania  ^''*^    testing    plant    at    Altoona    has    again 

furnished  an  important  contribution  to  the 
knowledge  of  locomotives  gained  by  scien- 
^****  titic  study,  in  the  tests  of  superheater  per- 

formance recently  completed  there.  The  paper  embodying  the 
results  of  these  tests  and  presented  on  April  30  before  the 
Franklin  Institute.  Philadelphia,  by  C.  D.  Young,  engineer  of 
tests  of  the  Pennsylvania  Railroad,  probably  contains  the  most 
complete  data  on  superheater  performance  yet  available.  While 
a  number  of  delmite  conclusions  are  to  be  drawn  from  the  re- 
sults of  these  tests,  probably  that  which  will  possess  the  most 
general  interest  is  the  contirmation  of  the  widely-held  belief 
that  high-degree  superheating  is  the  most  economical.  We  give 
in  this  issue  only  that  portion  of  the  paper  pertaining  to  the 
tests  and  their  results.  The  rirst  pan  of  the  paper  contained  a 
most  interesting  and  valuable  collection  of  historical  data  on  the 
subject  of  superheated  .team  for  locomotives. 


Conservation 
of 


An  analysis  of  the  movement  of  loco- 
motives during  the  24  hours  of  the  day 
will  show  that  they  are  in  actual  revenue 
Motive  Power  service  but  a  very  small  percentage  of  the 
time — usually  from  15  to  20  per  cent.  It  will  also  show  that 
they  are  in  the  hands  of  the  mechanical  department  most  of  the 
time — usually  from  50  to  65  per  cent.  For  economic  reasons  it 
is  desirable  to  have  locomotives  in  revenue  service  as  much  as 
possible,  and  were  they  in  use  twice  as  much  as  they  now  are. 
or  from  30  to  40  per  cent  of  the  time,  only  one-half  the  present 
number  would  be  required  and  tlve  capital  tieil  up  in  locomotives 
would  be  reduced  50  per  cent.  Ta  make  this  saving  requires  the 
greatest  amount  of  co-operation  between  the  transportation  de- 
partment and  the  mechanical  department.  It  should  be  the  aim 
of  the  mechanical  department  to  turn  the  engines  as  rapidly  as 
possible  at  the  terminals,  having  them  ready  for  their  next  trip 
out  in  the  shortest  possible  time.  By  doing  this  the  question  ot 
superfluous  power  will  be  a  matter  of  poor  scheduling  of  the 
service,  a  matter  which  could  easily  be  remedied.  The  saving 
of  one  locomotive  would  mean  a  saving  in  interest  charges  of 
$1,000  to  $1,500  per  year,  showing  that  even  the  smallest  in- 
crease in  the  revenue  mileage  of  locomotives  would  be  productive 
of  a  material  ultimate  saving.  Many  roads  have  found  that  the 
terminal  inspection  pit  has  been  a  large  factor  in  reducing  the 
turning  of  locomotives   at   terminals. 


Poos  and  '^    '"'''^  often    been    said   that   the   subject  of 

fuel   economv    is   as   old   as   the   steam   en- 
the 

fiinc.  l)ut  that  docs  not'  prevent  one  troni 

L.oal  rile  continually     ]ireaching     it.       The     study    of 

the  economical  use  of  fuel  is  mt)St  interesting,  as  there  are  so 
many  ways  in  which  it  may  be  used  to  better  advantage.  Wast- 
ing fuel  at  the  pops  is  worse  than  delilierately  burning  up 
money,  for  in  the  first  case  a  man  is  working  hard  (shoveling 
coal)  to  no  purpose,  throwing  away  his  energy  and  the  com- 
pany's money,  while,  as  to  the  second  case,  the  man  who  will 
burn  up  his  money  usually  is  in  such  circumstances  that  the 
loss  to  him  is  negligible.  .\  3'j  in.  i-op  blowing  for  a  minute 
wastes  about  20  lb.  of  coal,  which  with  coal  at  $2  per  ton  is  at 
the  rate  of  $0.02  per  minute.  This  may  not  seem  large,  even 
though  it  is  more  than  twice  the  wages  of  the  fireman,  but  if  all 
the  sixty  odd  thousand  locomotives  in  this  country  were  allowed 
to  blow  off  one-half  hour  out  of  the  twenty-four.  $36,000  would 
be  literallv  thrown  awav  dailv — which  is  at  the  rate  of  over  13 
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million  dollars  a  year.  T  le  firemen  are  not  always  responsible 
for  this  waste.  The  engineer  may,  in  numerous  ways,  help  to 
avoid  it.  He  should  let  His  fireman  know  when  he  is  about  to 
shut  off  and  can  also  gnatly  assist  by  operating  the  injector 
at  the  right  time.  The  i  oundhouse  men  are  also  responsible 
for  a  certain  amount  of  t  lis  waste.  Anyone  who  is  at  all  fa- 
miliar with  engine  house  practices  knows  how  common  it  is  to 
see  locomotives  which  ar<  awaiting  the  arrival  of  the  crews, 
standing  with  the  pops  o  len  a  large  percentage  of  the  time. 
By  carefully  handling  the  fires  while  the  engine  is  under  their 
care  they  will  help  to  pre 


fuel  via  the  pops.     The 
elimination   of   such   waste 
work  for  them. 


ent  the  engine  throwing  away  good 

lien  should  be  made  to  see  that  the 

is  the  elimination  of  just   so   much 


Competition 


on 


Runni  ig  repairs  to  locomotives  are  made 
under  conditions  which  not  infrequently 
refiuirL'  considerable  ingenuity  for  their 
Engine  House  "Work  successful  accomplishment.  The  increased 
sizes  of  locomotives  within  recent  years  and  the  bringing  into 
general  use  of  superheaters  and  other  special  devices  have 
necessitated  changes  in  ei  gine  house  repair  methods  and  in 
some  cases  the  adoption  o  i  entirely  new  practices.  Although 
it  has  taken  some  railway  rien  a  long  time  to  realize  what  may 
be    accomplished   by   adequ;  te   running   repairs,    there   are   now 


many  railways  on  which  tl 
the  recognition  which   it   si 


e  engine  house  more  nearly  obtains 
ould  have  than  has  commonly  been 
the  case  in  the  past.  In  order  to  show  some  of  the  best  prac- 
tices in  modern  engine  house  work  a  prize  of  $50  is  offered  for 
the  best  article  on  the  banc  ling  of  engine  house  work  which  is 

?  4.     The  article  may  deal   with  any 
which  pertains  to  roundhouse  work. 


received  before  July   15,   19 
phase  of  locon^otive  repairs 


such  as  organization  of  foi  ces,  injector  and  air  brake  repairs. 


handling  of  work  reports, 
boiler  washing.  A  subject 
located  at  outlying  points  is 
the  machine  tool  equipmen 
whenever  possible,  is  done 
casionallv  becomes  necessa 


boiler  inspection  and  repairs  and 
that  may  appeal  to  men  who  are 
that  of  making  heavy  repairs  where 
1 ;  is  inadequate.  While  such  work, 
at  the  larger  engine  houses,  it  oc- 
to  turn  out  quite  extensive  work 
at  a  small  terminal.  Thesc^  subjects  are  merely  given  as  sug- 
gestions and  competitors  are  at  liberty  to  choose  any  subject 
which  comes  under  the  headj  of  roundhouse  work.  The  judges 
will  base  their  decision  on  tli^  practical  utility  of  the  suggestions 
which  are  made  or  the  practices  which  are  described.  Space 
rates  will  be  paid  for  article?  which  are  accepted  for  publication 
but  do  not  win  the  jirize. 


R 


emar 


since 


able   advances   have    been   made   in 


the  ect  nomical  use  of  fuel  in  locomotives 
he     publicatit)!!     in     the     American 


Locomotive 
Fuel 

Economy  Engineer  of  April,  190X,  of  what  was  prob- 

ably the  first  comprehensive  and  thorough  published  study  on 
this  subject.  In  the  latter  ps  rt  of  the  same  year,  November  20. 
1908,  the  International  Raihviy  Fuel  Association  was  organized 
at  Chicago  with  a  niemher.slii  i  of  35.  Doubtless  the  above  men- 
tioned article  may  have  bee  i  one  of  the  principal  sources  of 
inspiration   which  brouyht   al)3iit  this   development. 

Everything  connected  with  the  operation  of  a  locomotive  or 
the  movement  of  a  train  Iiasi  some  effect,  direct  or  indirect,  on 
the  fuel  consumption.  The  a  )preciation  of  tiiis  fact,  more  than 
any  other  factor,  has  undoubte  dly  been  the  cause  of  the  increased 
responsibilities  which  have  b  'en  placed  upon  the  shoulders  of 
many  of  the  railway  officers  c  f  that  new  class  which  has  sprung 

few  years,  which  is  cliarged  witli 
of  the  locomotive  fuel.  As  an 
)n  the  St.  Louis  &  San  Francisco 
y.  d  of  the  fuel  department  reports 
■md  has  the  title  of  superintendent 
His   assistants    rank   with   the   as- 


into  existence  within  the  past 
.securing   more    efficient    use 
example  of  this,  the  practice 
may  be  referred  to.     The  he 
direct  to  the  general  manager 
of    locomotive   performance. 


■  ."*.      •     ^-.. 
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sistant  division  superintendents  and  have  equal  authority.  The 
department  not  only  controls  the  handling  and,  to  a  certain 
extent,  the  loading  of  locomotives,  but  looks  after  their  proper 
distribution  over  the  system.  This  is  because  of  the  fact  that 
fuel  economy  and  efficient  operation  under  ordinary  conditions 
are  practically  synonymous. 

With  this  in  mind  it  is  interesting  to  note  from  an  article 
which  appears  in  the  current  issue  of  the  Railway  Age  Gazette 
just  what  is  considered  as  the  most  vital  point  in  the  campaign 
for  fuel  economy  that  is  now  being  carried  on  on  the  Frisco.  Is 
it  the  compilation  and  enforcement  of  rules  and  regulations  as 
to  the  detail  and  proper  metliods  of  using  the  fuel  or  handling 
the  locomotives?  \o.  What.  then,  is  it?  The  whole  campaign, 
which  has  proved  tremendously  successful  up  to  the  present  time, 
is  based  on  the  fact  that  the  average  man  is  anxious  to  do  his 
best  and  tlius  to  protect  his  reputation  and  his  home.  If  he 
makes  mistakes  it  is  more  often  due  to  the  fact  that  he  has 
not  been  properly  in.structed  in  his  work,  rather  than  to  a  desire 
on  his  part  to  be  indifferent.  To  secure  the  best  results  from 
the  engineman,  therefore,  requires  a  painstaking  and  thorough 
campaign  of  education  which  will  reach  eacii  individual  and 
inspire  him  to  the  proper  performance  of  his  duties.  It  requires 
even  more  than  this.  Human  nature  is  such  that  an  individual 
check  must  be  kept  on  the  performance  of  each  man  in  order 
to  follow  his  progress  and  make  sure  that  he  understands  what 
is  required  of  him,  and  thus  to  emphasize  the  necessity  of  his 
giving  his  l>est  efforts  to  the  work. 

The  method  of  checking  the  performance  of  each  engineer 
and  fireman  as  the  assistant  superintendent  of  locomotive  per- 
formance rides  the  locomotive,  and  the  way  in  which  this  in- 
formation is  used,  are,  therefore,  worthy  of  careful  consideration. 
If  an  engineer  is  marked  "good"  in  the  various  operations  in 
which  he  is  concerned,  including  the  handling  of  the  reverse 
lever,  throttle,  brake  valve,  lubrication  and  injector,  and  in  co- 
operating with  the  fireman  and  inspecting  the  locomotive,  and 
this  happens  for  three  successive  trips  on  which  the  assistant- 
superintendent  of  locomotive  performance  accompanies  him,  then 
he  is  given  a  letter  of  commendation  from  his  supervisors  anJ 
the  fact  is  noted  on  the  personal  record.  If  his  record  is  not 
good  in  any  of  the  above  mentioned  respects,  then  the  assistant 
superintendent  of  loc«:)motive  performance  coaches  him  carefully 
and  consistently  until  liis  work  sh(jws  marked  improvement.  The 
same  thing  is  true  of  the  work  of  the  fireman ;  in  riding  the 
engine  tlie  assistant  superintendent  of  locomotive  performance 
makes  a  note  of  the  condition  of  the  fire,  the  average  number 
of  scoops  of  coal  used  per  mile,  the  number  of  times  the  grates 
are  shaken,  the  number  of  times  the  pops  are  opened,  the 
handling  of  the  injector,  the  attention  to  duties  and  the  use  of 
the  blower.  The  result  is  that  those  in  charge  have  available  a 
record  which  gives  a  good  idea  of  the  ability  and  performance 
of  each  of  the  engineers  and  firemen  in  the  organization,  and 
the  men  realize  it  and  do  their  best  to  improve  their  performance. 

The  Northern  Pacific  has  also  been  doing  some  special  edu- 
cational work  of  quite  a  different  nature  among  its  enginomen 
for  the  past  three  years,  with  excellent  results.  .\  fuel  instruc- 
tion car  has  been  fitted  up.  as  was  described  in  the  Railway  Age 
Gazette  of  May  1,  and  each  of  the  engineers  and  firemen  on 
the  system  is  required  to  take  a  course  of  three  lectures  which 
is  Kivt-n  ill  the  car.  The  purpose  of  these  lectures  or  demon- 
strations is  to  give  these  men  an  excellent  and  clear-cut  idea 
of  the  theory  of  combustion  and  the  necessity  of  using  their 
brains  in  performing  their  work.  The  experiments  arc  sim])le 
and  easily  understood.  They  appeal  to  the  intelligence  oi  the 
cnginemen  and  have  resulted  in  a  marked  improvetnent  in  the 
•work  of  these  men.  Another  important  system,  but  covering  a 
much  smaller  territory,  has  also  placed  a  fuel  instruction  car  in 
service  within  the  past  few  weeks.  Its  equipment  and  the  meth- 
ods of  instruction  are  quite  different  from  those  employed  on 
the  Northern  Pacific  and  the  results  which  follow  Its  introduc- 
tion will  be  v.atched  with  much  interest. 
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Tests  of  Metals  at  Watertowtt  Arsenal.  144  pages.  5^  in.  by  9  in.  IIIu* 
trated.  Published  by  the  Government  Printing  Office,  Washingt^i;. 
D.  C.     Bound  in  cloth.        .:.-.. 

This  book  is  a  report  of  the  tests  of  metals  and  other  materials 
made  with  the  United  States  testing  machine  at  Watertowii 
-Arsenal,  Massachusetts,  during  the  fiscal  year  ended  June  30. 
1913.  It  contains  a  great  deal  of  valuable  information,  consider- 
able of  which  is  arranged  in  tabular  form,  while  a  number  of 
diagrams  are  included.  Microphotographs  of  different  metals  are 
included  in  the  illustrations  an4  the  half-tone  work  throughout 
is  exceptionally  good.;"' .-; '-,■■; 


Car  liitercliaitge  Manual.  Bound  in  paper.  US  pages.  Size  6  in.  by  9  in. 
Published  by  J.  D.  MacAlpine,  Cleveland,  Ohio.  Price,  SO  cents;  $4.50 
I>er  dozen;   $30  per  hundred.  ._ 

This  book  includes  an  abstract  of  a!!  the  decisions  rendered 
by  the  arbitration  committee  of  the  Master  Car  Builders" 
.Association,  from  cases  one  to  943.  It  has  been  compiled 
by  the  publisher  with  the  purpose  of  providing  a  ready  and 
concise  work  of  reference  to  the  previous  decisions  of  the 
arbitration  committee.  It  i>  thorouglily  indexed,  and  every 
effort  has  been  made  to  abstract  the  cases  as  briefly  as  pos- 
sible while  conveying  the  meaning  of  the  decisions.  Ab- 
stracts of  cases  that  are  of  little  importance  as  precedents 
have  usually  been  made  shorter  than  those  of  important 
cases.  By  doing  this  it  has  been  found  possible  to  keep  the 
book  within  the  limits  of  a  convenient  size.  The  last  decision. 
943.  was  rendered  in  September,  1913.  The  last  pages  of 
the  book  contain  price  lists  lor  repairs  as  adopted  by  the 
Master  Car  Builders'  Association,  and  also  reference  tables 
that  are  of  value  to  car  men. 


Coal  MiHiiig  Practice  in  District  11 1 J  (Damiltc).  By  S.  O.  Andros. 
47  pages.  6  in.  by  9  in.  Illustrated.  Bound  in  paper.  Published 
by  the  Department  of  Mining  Engineering,  University  of  Illinoi>. 
Copies  may  be  obtained  by  addressing  State  Coal  Mining  Investigations, 
Urbana,   111.  ...;,•_. 

Illinois  is  producing  62  mitlion  tons  of  coal  per  year,  more 
than  one-eighth  of  all  the  bituminous  coal  mined  in  the 
United  States.  The  safety  of  the  miners  and  the  efficiency 
of  the  mining  methods  employed  in  the  state  are  therefore 
matters  of  national  concern..  The  Department  of  Mining 
Engineering  of  the  L'niversity  of  Illinois,  the  State  Geolog- 
ical Survey,  and  the  United  States  Bureau  of  Mines  ha\e 
co-operated  during  the  past  three  years  to  study  Illinois 
mining  conditions.  The  information  collected  at  100  mines 
is  published  in  district  reports.  In  Bulletin  No.  2  are  di>- 
cussed  causes  of  accidents  to  miners  in  V'ermiHon  and  Edgar 
counties,  loss  of  natural  resources  by  wasteful  methods  of 
blasting  and  mining,  use  of  steel  and  concrete  as  substitutes 
for  timber  in  the  mines  and  other  phases  of  undergrouml 
mining.  The  bulletin  also  contains  a  description  of  the  meth- 
ods of  removing  the  overburden  from  a  coal  bed  by  steam- 

>liovel,  a  system  of  mining  which   has  been   highly  developed 

in  this  district. 


The  nHgiiieering  Index  .Unniat  fcir  1913.  Compiled  from  the  Engineering 
Index  ))u1)livlje<l  mortlily  in  the  Engineering  Magazine  during  1913. 
508  pages.  6'<  in.  by  9  in.  Bound  in  doth.  Published  by  the  Engi- 
neering  Magazine   Company,    140   Nassau  street.    New   York..      Price   $J. 

This  volume  of  the  Engineering  Index  is  the  twelfth  since 
the  work  was  first  undertaken  and  the  eighth  since  it  assumed 
the  annual  form,  givins^  a  continuous  index  to  the  engineer- 
ing and  technical  literature  of.  the  past  30  jears.  The 
classified  system  of  arranging  the  items  is  followed  in  place 
of  the  strict  alphabetic  order  of  tl;-?  earlier  volumes.  The 
book  was  placed  on  the  market  this  year  considerably  earlier 
than  has  usually  been  the  custom  in  the  past,  this  being  at- 
tained by  a  great  deal  of  special  effort.  The  list  of  publica- 
tions  and   transactions   reviewed   has    been    carefully   scruti- 
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nized  and  the  standard  materially  raised  during  the  pa^t  12 
months.  These  now  include  the  proceedings  of  such  institu- 
tions as  the  Institution  of  Mining  Engineers  and  the  Faraday 
Society.  Careful  thought  has  been  given  to  the  classification, 
to  the  assignment  of  articles  to  the  different  divisions  of  the 
classification  to  which  they  seem  most  logically  to  relate  and 
to  cross  references  under  all  other  headings  where  anyone 
using  the  Index  might  make  his  first  search.  This  book  is 
of  great  value  to  anyone  concerned  in  engineering  work  of 
any  nature. 


COMMUNICATIONS 


At'flied  Mechanics.  I'.y  <'.  V..  Fuller  and  \V.  A.  J.ihnston,  professors  of 
Tluoretical  and  Applied  Mecliank"^,  Miis>acliu»ctt<  Institute  of  Ttch- 
r.i.Iogy,  Boston,  Mas.-.  380  pages.  6  in.  Iiy  9  in.  Round  in  clotii. 
Illustrated.  Published  by  J'lm  WiKy  &  Sons,  Inc.,  New  York. 
I'rice  $2.50. 
This  is  the  first  volume  of  a  series  of  books  on  applied  me- 
chanics that  arc  to  be  written  by  th»  auib-Ts.  It  is  written 
prijnarily  for  students  who  Imve  lia.l  a  preliminary  training  in 
the  principles  of  mechanics,  such  as  is  given  in  a  course  of 
jihysics,  and  in  the  elements  of  mechanism.  X'olume  I  deals 
v.ith  statics  and  kinetics.  It  contains  live  chapters;  the  first  is 
a  general  introduction;  the  second,  on  statics,  includes  a 
thorough  discussion  of  forces;  the  third,  on  center  of  gravity, 
discusses  botli  plane  surfaces  and  solids;  the  fourth,  on  mo- 
ment of  inertia,  is  handled  in  a  similar  manner,  and  the  fifth,  on 
kinetics,  including  kinematics,  work,  power  and  energy,  friction, 
kinetics  of  rigid  bodies  having  plane  motion  only,  and  impact. 
This  book  is  probably  the  most  complete  work  written  on  these 
subjects,  as  the  authors  have  had  many  years  of  successful  ex- 
perience in  teaching  applied  mechanics,  and  fully  appreciate  what 
a  student  of  this  subject  requires.  It  is  evident  from  the  way  in 
wliich  the  book  is  written  that  the  authors  have  taken  advantage 
of  their  teaching  experience,  and  as  a  result  have  presented  a 
book  that  may  be  readily  digested  by  the  student.  Efforts  have 
been  made  to  keep  away  from  complicated  expressions  with  a 
view  to  simplicity,  and  where  it  has  been  thought  necessary,  il- 
lustrative examples  have  been  added  to  make  the  work  more 
readily  understood. 


Good  Engineering  Literature.  By  Harwood  Frost.  5  in.  by  7^  in. 
407  pages.  Bound  in  cloth.  Published  by  the  author  and  distributed 
by  the  Chicago  Book  Company,  226  South  La  Salle  street,  Chicago. 
Price  $1. 
As  is  truly  stated  in  the  preface  of  this  book,  every  engineer 
is,  sooner  or  later,  called  on  in  the  course  of  his  professional 
duties  to  do  some  form  of  literary  work.  Then  he  finds  that 
the  ability  to  speak  and  write  clearly  and  forcibly,  to  express 
his  thoughts  and  understandings  and  to  describe  his  work  so 
that  others  will  understand  it,  will  prove  one  of  the  most  valu- 
able items  in  his  mental  equipment.  It  is  for  such  engineers 
that  this  book  has  been  prepared.  It  carries  a  sub-title,  "What 
to  Read  an»l  How  to  Write  with  Suggested  Information  on 
Allied  Topics."  This  explains  the  general  scope  of  the  work. 
Its  author  claims  that  its  purpose  is  fourfold:  First,  to  im- 
press the  readers. with  the  value  and  need  of  the  command  of 
good  English.  Second,  to  indicate  something  of  the  standards 
of  good  engineering  literature  and  the  kind  of  material  that  is 
most  valuable  to  the  engineer  and  show  him  how  to  collect  and 
arrange  this  information  and  prepare  it  for  publication.  Third, 
to  aid  the  engineer  in  selecting  and  reading  his  professional 
literature.  And,  fourth,  to  collect  and  preserve  some  of  the  in- 
formation given  in  the  writing  and  addresses  of  technical  men 
on  this  subject.  Mr.  Frost  was  formerly  editor  of  the  engi- 
neering Digest  and  manager  of  the  Engineering  News  Book 
Department,  and  thus  fully  appreciates  the  need  of  a  book  of 
this  kind.  With  his  fimd  of  knowledge  of  this  subject  and 
understanding  of  the  exact  points  wherein  engineers  in  general 
lack  this  knowledge,  he  is  eminently  fitted  for  preparing  the 
work   of  this   kin<l.   which   is   of   real   practical   value. 


STRENGTH    OF    LOCOMOTIVE    BOILERS 


"Strength  of  Locomotive 
area  at  the  crown  sheet  or 
C(jnsidercd.     In  the  origina 


[Editor's  Note. — Two  c  iticisms  have  been  received  touching 
on  the  statement  concerniag  the  area  to  be  used  in  calculating 
the  strength  of  crown  staj^  as  given  in  connection  with  Fig.  3 
on   page    127   of   the    Marc  i,    1914,    issue,   in   the   article   on   the 

toilers."  The  article  states  that  the 
lower  end  of  the  stay  should  not  be 
copy  of  the  article  the  author  stated 
that  the  area  supported  atlthe  crown  sheet  end  should  be  the 
area  considered.  A  differoice  of  opinion  arose  regarding  this 
statement  and  it  was  chani  ;ed  to  read  as  shown  on  page  127. 
It  was  understood  at  the  tnie  that  this  change  had  the  approval 
of  the  author;  it  appears  however,  that  this  was  not  the 
case,  and  while  there  may  still  be  differences  of  opinion  as  to 
which  method  should  be  fcllowed.  \vc  are  glad  to  make  this 
correction.  I 

A  tvpographical  error  occurred  un  page   125  in  the  same  ar- 

\             (1.13)* 
tide  in  connection  with  the  nbrmula .    The  brackets  should 


D 


enclose  the  entire  formula,    khich  should  r 


Some  further  criticisms  o 
been  received  from  W.  R.  \ 


-'•'(-n--) 


given  on  the  drawings.     Th( 

always   drilled   the   hole   the 

cold  rivet  being  1/16  in.  less 

The   tell-tale  hole   in   the 


methods  used  in  this  article  have 
an  Housen,  St.  Paul.  Minn.     These 
criticisms  with   the  author's  jreplics   are   given   below.] 

I  St.  Paul,  Minn..   .March  21,  1914. 

To  THE    Fi'ITOR  :  I 

Regarding  the  size  of  rivets  to  be  used  in  calculating  the 
stren.t;th  of  seams,  a  variatiori  in  the  practice  of  different  loco- 
motive builders  should  be  noted.  The  various  works  of  the 
American  Locomotive  Comp  iny  have  followed  the  practice  of 
drilling  the  hole   1/16  in.   lai  ger  than  the  size  of  the  rivets  as 

Baldwin  Locomotive  Works  have 
size  shown  on  the  drawings,  the 
in  diameter. 

)uter  end  of  the  firebox  staybolts 
should  not  be  disregarded,  asJ  Mr.  Allman  states,  for  the  reason 
that  a  3/16  in.  hole  amountsl  to  .0276  sq.  in.  area,  and  if  con- 
sidered, the  stress  will  be  co  isiderably  higher.  The  outer  end 
of  the  bolt  is  where  the  frac  ure  invariably  takes  place. 

The  statement  that  the  ul  imate  strength  oi  steel  plates  is 
based  on  a  stress  of  55,000  1  ).  per  sq.  in.  where  actual  figures 
are  available  is  misleading,  "he  government  allows  the  use  of 
actual  test  figures  where  available.  Standard  specifications  for 
boiler  steel  plate  call  for  a  tensile  strength  of  from  55,000  to 
65,000  lb.  per  sq.  in.  The  ph  te  in  question  might  come  within 
these  limits,  or  it  might  have  fceen  found  to  be  either  higher  or 
lower  and  still  for  some  reasom  have  been  used  in  the  construc- 
tion of  the  boiler.  In  any  cas«  where  the  test  figures  are  avail- 
able, they  are  to  be  used. 

In  calculating  the  area  of /the  unsupported  portion  of  the 
backhead  and  front  tube  shedt,  an  arbitrary  allowance  of  any 
fixed  distance  is  open  to  criticism,  as  it  allows  no  variation  for 
different  boiler  pressures  or  hicknesses  of  plate.  A  method 
which  makes  allowance  for  bcth  of  these  variable  quantities  is 
given  in  Peabody  &  Miller's  '  Steam  Boilers."  and  agrees  with 
the  Master  Mechanics'  Associa;ion  formula  of  1895. 


It  is  permissible  to  consider 
staybolt  as  equal  to  the  square 
are  equally  spaced  each  way 


the  area  supported  by  a  firebox 
of  the  pitch  providing  the  stays 
On  many  boilers  this  is  not  the 


case,  and  the  area  is  then  thej  product  of  the  horizontal  pitch 
multiplied  by  the  vertical  pitch.*  In  all  cases  the  area  should  be 
measured  on  the  inside  of  the  ffirebox. 

I  disagree  with  the  methodj  of  calculating  girder  stays  or 
crown  bars.  A  fiber  stress  o^  17,000  lb.,  as  assumed,  would 
give  a  factor  of  safety  of  onlj^  2.65  in  the  crown  bar.     Prof. 


I 
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L'nwin  in  his  Elements  of  Machine  Design,  Part  I,  gives  a  more 
rational  method.  Briefly,  his  conclusions  are  that  for  a  crown 
i)ar  with  two  braces  to  the  roof  sheet,  one-quarter  of  its  load 
is  carried  by  each  foot  resting  on  the  side  sheet  and  one-quarter 
is  taken  to  the  roof  sheet  by  each  brace.  In  the  case  of  a  bar 
with  four  braces  the  load  wtmld  be  one-sixth  for  each.  The 
rivets  which  hold  the  braces  to  the  roof  sheet  are  the  ones 
meant  by  "crown  bar  rivets,  top"  on  Form  Xo.  4  of  the  Inter- 
state Commerce  Commission.  \V.  R.  Van  Housen. 

IUltimore,    Md.,    April    9,    1914. 
To  THE  Editor: 

Ivoplying   to   the   criticisms   of   Mr.    Van    Housen : 

Regarding  the  size  of  rivets,  the  article  does  not  go  into  de- 
tails concerning  the  practice  of  the  different  manufacturers  of 
boilers.  The  practice  of  the  American  Locomotive  Company 
and  the  Baldwin  Locomotive  VV^orks  in  indicating  the  size  of 
rivets  on  their  drawings,  with  which  1  am  familiar,  does  not 
have  anything  to  do  with  the  article,  as  I  have  called  attention 
to  the  fact  that  the  size  of  hole  is  generally  considered  to  be 
1/16  in.  larger  than  the  initial  size  of  the  rivet,  although  some 
practices  recently  adopted  have  reduced  this  to  1/32  in.  It 
would,  therefore,  be  necessary  in  calculating  the  efficiencies  to 
u.se  the  practice  in  vogue. 

The  point  raised  about  the  omission  of  tell-tale  holes  is  ques- 
tionable. The  area  of  a  3/16  in.  hole  is  so  small  as  compared 
with  the  whole  bolt,  that  it  is  disregarded;  in  fact,  I  have  never 
previously  known  the  question  to  be  raised  regarding  this  point. 
In  figures  which  I  have  gone  over,  and  which  were  worked 
up  by  two  of  our  largest  locomotive  builders,  the  holes  were 
disregarded. 

Considering  the  ultimate  tensile  strength  of  the  steel  plates. 
I  am  aware  that  actual  figures  can  be  used  when  they  are  avail- 
able; also  that  standard  specifications  for  boiler  jilate  as  made 
out  by  various  railroads  and  other  manufacturers  employ  figures 
between  55,000  and  65.000  lb.  per  sq.  in.  Further,  when  actual 
figures  are  imt  available,  the  government  requires  a  tensile 
strength  of  50,000  lb.  to  be  used  for  steel  plates  and  45,000  lb. 
for  iron  plates.  The  statement  made  in  the  article  of  55.000 
lb.  per  square  inch  as  the  basis  for  calculation,  is  for  a  matter 
of  uniformity,  and  while  actual  figures  can  be  used  I  do  not 
consider  this  a  matter  of  great  importance,  as  when  a  boiler  is 
designed  for  a  certain  factor  of  safety,  the  designer  does  not 
base  his  calculations  on  the  highest  tensile  strength  allowed 
under  the  specifications;  on  the  contrary,  he  generally  uses  the 
minimum,  and  in  my  experience  I  find  that  the  vast  majority 
of  the  plates  run  much  nearer  the  minimum  specified  than  the 
maximum. 

The  criticism  regarding  the  unsupported  area  of  the  back 
head  and  tube  sheet  is  open  for  argument.  In  fact,  there  are 
so  many  views  on  this,  that  I  would  not  like  to  say  positively 
that  Mr.  Van  Housen  was  correct  or  incorrect.  The  method 
I  have  given  is  one  used  more  generally  I  believe.  Mr.  Van 
Housen  quotes  an  authority  (Peabody  and  Miller's  "Steam 
Boilers"),  which  is  very  good.  I  stated  in  the 'article  that  there 
IS  a  diversity  of  opinion  concerning  the  area_J:o  be  considered 
as  unsupported,  particularly  on  the  front  tube  sheet.  I  have 
given  a  method  that  is  approved  by  the  different  state  boiler 
commissions,  as  well  as  insurance  and  cjftsualty  companies,  and 
believe  it  is  as  nearly  correct  as  any  and  \ill  give  results  that 
are  satisfactory. 

I  am  aware  that  the  area  supported  by  the  firebox  staybolt  is 
variable,  and  I  believe  that  all  who  have  anything  to  do  with 
boilers,  when  calculating  the  streets,  do  not  take  one  or  more  bolts 
without  giving  consideration  to  the  entire  area*  to  be  supported, 
u  hen  the  pitch  varies  of  course  the  entire  area  should  be  taken 
as  a  unit  and  not  the  area  supported  by  any  one  stay  taken 
at  random.  The  area  should  be  taken  on  the  vv^ter  side  of  the 
firebox,  and  not   on  the  wrapper  sheet. 

Mr.   Van    Housen's   claim   that   the   method   of  calculating  the 


stress  on  girder  stays  is  incorrect,  is  a  rather  broad  statement 
and  I  do  not  agree  Avith  him.  1  belie,  c  he  is  wrong  concerning 
the  fiber  stress  of  17.000  lb.,  and  he  further  states  that  there  is 
only  a  factor  of  safety  of  2.65.  wliich  is  not  correct.  This 
formula  is  based  on  a  beam  uniformly  loaded,  supported  at  the 
ends;  that  is.  the  girders  are  figured  to  carry  a  fiber  stress  of 
17,000  lb.,  allowing  the  remaining  load  to  come  on  the  slings 
connected  to  the  roof  of  the  boiler.  In  other  words,  before 
any  load  could  be  transmitted  to  the  slings  there  would  be  some 
deflection  in  the  girder,  otherwise,  there  would  be  no  stress  in 
the  slings.  The  stress  of  17.000  lb.  is  use<l  as  a  maximum  to 
be  allowed  in  the  girder  and  all  above  this  transmitted  to  tlK 
sling.  Of  course,  when  a  girder  is  not  supported  at  the  ends, 
the  entire  load  on  the  crown,  sheet  would  be  transmitted  through 
the  sling  stays.  .      ,  Wm.  N.  Allman. 

QUESTIONS   FOR   CAR  DESIGNERS 


•     ■  ;r-    .  ,.  .  I'niLADELPHiA,   Pa.,   April   4,   1914. 

To  THE  Editor:  .-    -  ,."'  "  '  • 

I  would  like  to  know  the  proper  method  for  calculating  the 
bending  moment  at  the  corners  of  the  open  frame  indicated,  in 
the  accompanying  .'^kctch.  In  the  American  Engineer,  Novem- 
ber. 1905.  pa,L>e  434,  there  is  an  interesting  analysis  of  the  stresses 
that  occur  in  a  Steel  baggage  car,  having  two  door  openings 
on  the  side.  In  this  particular  instance,  there  is  a  downward 
shear  on  the  right  hand  side  of  the  door  opening,  and  an  up- 
upward  shear  on  the  left  hand  side.     These  two  shears  consti- 


Upwand  Shear- 


Upivard  Shear 

wes'* 


Diagram   Showing   Stresses  at  the  Sides  of  the  Opening 

tute  a  couple,  and  the  bending  moment  at  the  corners  can  readily 
be  determined ;  but  in  the  structure  represented  in  the  sketch 
there  is  on  the  left  hand  side  of  the  opening  an  upward  shear 
of  175  lb.,  and  on  the  right  hand  side  of  the  opening  an  upward 
shear  of  1,085  lb.,  due  to  the  frame  being  out  of  the  center  of 
the  structure. 

Again,  if  the  open  frame  were  in  such  a  positii>n,  and  the  load- 
ing were  such  as  to  give  an  upward  shear  on  one  side  of  500 
lb.,  and  a  downward  shear  on  the  other  side  of  1,000  lb.,  linw 
should  the  bending  moments  be  calculated  at  the  corners? 

'■•'"•;■'-'  ^■■■■:-'-";  •■•■!&';-;^--.  ■'^"■-  w.  R.  N. 


TURNING  EFFORT  OF  LEHIGH  VALLEY  LOCOMOTIVE 


RiDGEWOOD,  X.  J.,  April  10,  1914. 
To  THE  Editor:  :v':;..-^  :i  •;..:.-".■ 

Referring  to  t^e 'article  hi  the  March) issue  of  the  Railway 
Age  Gazette,  Mechanical  Edition,  describing  a  Pacific  type  loco- 
motive, built  by  the  Lehigh  Valley,  the  writer  was  very  much 
interested  in  the  assertion  that  the  excellent  performance  of  this 
locomotive  is  due  in  large  measure  to  a  supposed  refinement  in 
the  valve  gear  and  valve  setting;  the  remarkable  curve  of 
turning  effort  shown  woidd  seem  to  bear  out  this  statement. 
A  close  examination  of  the  drawing,  however,  does  not  reveal 
any  radical  departure  from  ordinary  practice  in  the  arrangement 
or  application  of  the  Walschaert  gear;  the  valve  setting  also 
is  identical   with   present-day   practice   for  high   speed   passenger 


\ 


226 


RAILWAY     AGE     GAZETTE,     MECHANICAL     EDITKDX 


locomotives,  with  the  possible  exception  of  a  somewhat  longer 
steam  lap. 

Being  at  a  loss  to  account  for  the  extraordinary  smoothness 
of  the  turning  moment  curve,  the  writer  determined  to  investi- 
gate the  shape  of  curve  that  might  reasonably  be  expected  from 
this  locomotive.  For  this  purpose  the  theoretical  indicator  dia- 
gram, Fig.  1,  was  prepared,  to  represent  the  card  that  this  en- 
gine would  give  a  speed  of  148  r.  p.  m.,  or  about  34 
miles    an    hour.      At    this    speed    the    cylinders    should    develop 
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moment.  Fig.  2,  was  derive!,  by  the  method  described  in  G.  R. 
Henderson's  "Locomotive  (^peration,"  the  ordinates  represent- 
ing the  successive  positions 
lution  of  the  driving  wheel  i 


of  the  crank  in  one  complete  revo- 
;  the  abscissae  representing  the  ro- 
tating  force   in    pounds,   considering   the    crank   arm   as   unity. 


The  heavy  line  is  the  final 


algebraic  sum  of  the  steam  and  inertia  forces  acting  at  the  crank 


pin.    It  will  be  observed  tha' 


215 
ZOO 


150 


100 


so 


R.P.M.  146 


Cu^  Off  €0%         MB. P.  IIZ 


of    tractive    effort. 
90,000  X   28 


This 


77 


curve  of  rotating  effort  and  is  the 


there  is  a  difference  of  47,000  lb.  be- 


tween   the    minimum    and    maximum    rotating    forces,   in   terms 


represents    at    the 


:=  32,700  lb.,  and  at  the  minimum 


maximum    point 
47,000  X  28 


11 


17,100  lb.     The  average  rotating  force  of  '69,060  lb.  corresponds 

69,06dx    28 
to  a  tractive  effort  of  \ =  25.150  lb.,  which  checks 


Fig.   1 — Theoretical    Indicator   Diagram 

2.300   h.    p.,   assuming    that   the   boiler    is   capable   of    furnishing 

the    steam.      The    horse    power    is    determined    by    the    equation, 

T.  P.  X  S  X  C 
H.  P.  = .     As  this  engine  has  a  nominal  trac- 


375 


41.600vX4  X.61 


tive  effort  at  starting  of  41.600  lb.,  the  H.  P.  = 

=  2,300.    The  constant  C,  for  148  rev.  is  taken  from  the  bulletin 

on  "Locomotive  Ratios"'  recently  issued  by  the  American  Loco- 
motive Company.  The  theoretical  card  is  based  on  a  cut-off  of 
66  per  cent.    The  drop  in  pressure  at  cut-off  and  the  amount  of 


closely  the  figure  given  abov  i. 

We  must  therefore  conclude  that  it  is  impossible  with  any 
type  of  valve  gear  or  valve  setting  to  produce  the  curve  as  il- 
lustrated for  the  Lehigh  \'aley  engine. 

In  a  paper  on  "The  Three  Cylinder  Engine,"  delivered  by 
J.  Snowden  Bell  before  the  Master  Mechanics'  convention  last 
year,  the  superiority  in  tun  ing  moment  of  the  three  cylinder 
engine  over  an  equivalent  \.\\  o  cylinder  engine  is  discussed  and 
diagrams  similar  to  the  abo\p  are  given,  showing  characteristic 
turning  moment  curves  for  lloth  types  of  engines. 

H.    S.    Vl.VCEXT. 


J^TE.wt    TuRnixES    IX    Sroci 
types  (if  Oerlikon  steam  turb 


HOLM. — Two    of    the    most    recent 
nes  are  now   runnintr  in  the  cen-' 

tral   electric   station   of   Stock  lolm,   these   being  of   10,000  h.   p. 

Turbine   and   dynamo  make   fp   a   compact   group,   and   the   tur- 
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Fig.  2 — Curve  of  Turning   Moment  for  Lehigh  Valley  Pacific  Type    Locomotive 


back  pressure  follow  closely  similar  cards  from  tests  of  super- 
heater locomotives  on  the  Pennsylvania  Railroad  testing  jilant 
and  tests  made  in  road  service.  By  integration  it  will  be  found 
that  this  diagram  gives  a  mean  effective  pressure  of  112  lb.,  or 
the  amount  required  to  produce  2,300  h.  p.  The  normal  tractive 
effort  at  34  m.  p.  h.  is  41,600  X  .61  =  25,375  lb. 

From  the  theoretical  indicator  diagram,  the  curve  of  turning 


y 


bines  are  of  a  new  design,  whi<h  is  claimed  to  have  a  number 
of  advantages,  one  of  these  being  a  steam  consumption  of  7.9- 
lb.  per  h.  p.  hour.  The  turbines  operate  at  3,000  r.  p.  m.  stand- 
ard speed.  Such  turbines  are  mkde  up  as  usual  of  blade  wheels, 
each  in  a  separate  steam  chapiber,  but  the  combination  of 
speeds  and  pressures  within  th ;  turbine  is  based  on  a  some- 
what novel  theoretical  design.— ^otcr/-. 


Triplex  Locomotive  for  the  Erie 


Largest  in  Total  Weight  and  Theoretical  Tractive 
Effort ;    Tender    Weight    Used    for    Adhesion 

BY  R.  S.  MOUNCE  £- 

[With  av  Inset] 


The  Baldwin  Locomotive  Works  have  just  completed  a  new  type 
ni'  articulated  locomotive  for  the  Erie  Railroad  which  marks  a 
distinct  step  in  locomotive  construction.  It  is  called  the  Triplex 
Compound  or  "Centipede"  type,  and,  as  the  name  implies,  goes 
beyond  the  well-known  Mallet  articulated  type  by  the  addition  of 
another  pair  of  cylinders  and  another  group  of  driving  wheels, 
making  three  complete  engines  in  one  locomotive  luiit. 

The  principle  of  compounding,  which  involves  the  use  of  two 
high  pressure  and  four  low  pressure  cylinders,  originated  with 
and  is  patented  by  G.  R.  Henderson,  consulting  engineer  of  the 
i'.aldwin  Locomotive  Works.  The  design  was  prepared  by  that 
company  and  incorporates  ideas  suggested  by  Wm.  Schlafge, 
ticueral  mechanical  superintendent  of  the  Erie,  who  co-operated 
with  them  in  the  various  details.      /  .    . '^  ■..--■,■ 

This  locomotive  is  the  largest  arid  most  powerful  ever  con- 
-iructed.  The  Santa  Fe  2-10-10-2  Mallets* — converted  from 
2-10-2  freight  locomotives — which  have  up  to  the  present  been 
the  heaviest,  have  a  total  weight,  engine  and  tender  loaded,  of 
850,000  lb.  as  against  853,050  lb.  for  the  Erie  Triplex.  Tlie  most 
powerful  locomotives  on  record,  previous  to  this  time,  were  the 
\  irginian  2-8-8-2  Mallet. t     These  locomotives  have  a  theoretical 


ders,  and  the  left  high  pressure  supplies  the  rear  pair  in  a  sim- 
ilar manner.     This  gives  a  volume  ratio  of  one  to  two. 

BOILER 

The  boiler  has  unusually  large  proportions,  exceeding  in  some 
respects,  especially  in  its  heating  surfaces,  that  applied  to  the 
Virginian  Mallet  type  locomotive  previously  mentioned.  1  he 
barrel  has  one  conical  course.  At  the  front  end  it  measures  94  in. 
in  diameter  and  at  the  dome  ring  \02]4,  in.  The  circumferential 
seams  are  triple  riveted ;  the  longitudinal  seams  have  sextuple 
riveted  biUt  joints  welded  at  the  ends,  and  have  an  efficiency 
of  90  per  cent.  Since  the  firebox  is  set  over  three  pairs  of  63 
in.  diameter  driving  wheels,  the  throat  sheet  is  quite  shallow. 

There  are  326-2J4  in.  tubes  and  53-55^  in.  superheater  flues.  24 
ft.  long.  In  order  to  keep  this  length  within  tlie  limits  of  good 
practice  a  combustion  chamber  54  in.  long  is  used. 

Clearance  limits  required  a  very  short  dome,  which  is  of 
pressed  steel  33  in.  in  diameter  and  13  in.  high.  In  this  a 
Chambers  throttle  valve  is  fitted,  and  is  connected  to  an  inside 
dry  pipe  in  the  usual  manner.  The  safety  valves  are  mounted 
on   a   steel   casting,   which   is   but   slightly   higher   than  the   boiler 
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tractive  efifort,  working  compound,  of  115,000  lb.  as  cumparcd 
with  160,000  lb.  for  the  Triplex.  "  •^': 

The  new  locomotive  is  to  be  used  for  pusher  service  on  the 
(i^ht  mile  grade  east  of  Susquehanna.  Pa.,  which  averages  56  ft. 
t"  the  mile.  Full  tonnage  trains  are  now  handled  over  this  por- 
tion of  the  main  line  by  a  Consolidation  lead  locomotive  with  two 
♦^  onsolidations  and  a  Mallet  as  pushers.  The  Triplex  Compound 
lias  a  tractive  effort  equal  to  the  combined  tractive  effort  of  the 
three  pushers  now  used.  The  capacity  of  this  locomotive  is  not 
"litained  by  using  excessive  wheel  loads  or  an  unusually  long 
wlieel  base,  but  is  secured  by  placing  the  third  engine  under  the 
tender,  thereby  taking  advantage  of  a  very  large  weight  for  ad- 
•lesion  which  has  heretofore  been  a  dead  load  requiring  consid- 
erable power  to  haul,  especially  on  heavy  grades.  The  wheel  ar- 
rangement is  2-8-8-8-2  and  the  total  wheel  base  is  90  ft.  The 
locomotive  will  operate  over  "curves  up  to  and  including  16  deg. 

All  of  the  cylinders  are  equal  in  size,  having  a  diameter  of  36 
'"•  and  a  stroke  of  32  in.  Two  cylinders  are  high  pressure  and 
'our  low  pressure,  the  high  pressure  pair  driving  the  middle 
Kroup  of  wheels.  The  right  high  pressure  cylinder  exhausts  into 
a  receiver  which  supplies  the  front  pair  of  low  pressure  cylin- 

For   description   of   Santa    Fe    2-10-10-2   Mallet   locomotives   see   American 
i-nftineer  and  Railroad  Journal,  May,   1911,  page   171. 

'*"*'''  description  of  these  locomotives  see  American  Engineer.  June,   1912, 


To^al  y/e'ighf  Engine  and  Tender  853.050 U». 
Diagram   of  Wheel  Base    and   Weights 

slicll.  instead  of  one  large  sand  box  on  top  of  the  boiler,  there 
are  two  comparatively  small  ones.  Two  sets  of  top  boiler  check 
valves  are  used,  one  for  the  injectors  and  the  other  for  the  hot 
water  pumps,  which  will  be  described  later,. 

The  firebox  is  of  the  radial  stayed  type,  with  a  full  installa- 
tion of  Tate  flexible  bolts.  It  is  162  in.  long  and  108  in.  wide 
at  the  mud  ring.  The  grates  extend  forward  120  in.  to. the  point 
where  a  Gaines  brick  wall  separates  the  fire  space  from  the 
combustion  space.  The  brick  arch  is  supported  by  six  3J  j  in. 
arch  tubes,  and  is  supplemented  by  the  brick  wall  through  which 
heated  air  is  delivered  by  seven  3  in.  pipes,  placed  vertically  in  it. 
The  fire  doors  are  of  the  Franklin  vertical  type,  two  in  number, 
placed  32^  in.  between  centers.  The  locomotive  will  be  fired  by 
a  Street  mechanical  stoker. 

The  Schmidt  superheated  is  the  largest  ever  applied  to  a  loco- 
motive, 'laving  53  elements  and  1.584  sq.  ft.  of  superheating 
surfa- c.  The  header  is  divided,  separate  castings  being  pro- 
vided ior  the  saturated  and  the  superheated  steam. 

The  front  end  contains  a  single  exhaust  nozzle  with  a  ring 
type  blower.  The  nozzle  is  rectangular  in  shape,  and  is  ad- 
justable, longitudinally,  by  means  of  a  pair  of  deflectors  mounted 
on  square  shafts  which  are  operated  from  the  outside  of  the 
smoke  box  by  a  right  and  left  hand  screw  connected  to  arms 
on  the  square  shafts.    The  operating  device  is  located  just  ahead 
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1  he  nozzle  may  be  varied 
seven  by  three  inches.     The 


lameter. 


superheater  to  the  high  pressure  cyl- 
team    pipes,    which    are    fitted    with    a 


rear  low  pressure  exhaust 
tender,  and  is   discharged 
end  of  the  tank.     Between 
is  a  feed  water  heater,  wli 


liall  joint  and  a  sliding  jo  nt.  The  high  pressure  cylinder  saddle 
lias  two  pas.sages  cored  in  it.  one  leading  from  the  right  exhaust 
chamber  to  the  front  rece  iver  pipe,  and  the  other  from  the  left 
e.^JTiaust  chamber  to  tlie  rmr  receiver  pipe.  These  receiver  pipes 
are  Ikxiblc,  having  the  us  lal  ball  and  sliding  joints.  They  con- 
vey the  high  i)ressure  exl  aust  to  the  two  sets  of  low  pressure 
cylinders.  The  front  lo\  r  pressure  cylinders  exhaust  to  the 
stack  in  the  usual  manner    through  a  flexible  pipe,  whereas  the 

is  carried  back  the  full  length  of  the 
through  a  vertical  pipe  at  the  back 
these  cylinders  and  the  exhaust  pipe 
ch  will  be  described  later. 

'!"!ie  cylinders  are  separate  from  their  respective  saddles,  and 
are  all  cast  from  the  same  pattern.  Cylinders  and  valve  cham- 
!)ers  are  fitted  with  Hunt  lipiller  metal  bushings. 

Tlie  main  valves  are  all  16  in.  in  diameter,  arranged  for  in- 
side admission,  and  arc  drilen  by  the  Baker  valve  gear. 

1  he  three  sets  of  valve\  gear  are  controlled  simultaneously 
by  the  Ragonnct  power  rev<  rse  gear.  The  reverse  shaft  for  the 
hiuh  pressure  engine  is  loc  ted  just  back  of  the  high  pressure 
cylinders,  that  for  the  froi  t  engine  immediately  ahead  of  the 
same  cylinders,  and  that  k  r  the  rear  engine  directly  back  of 
the  rear  cylinders.  These  sljafts  are  connected  by  flexible  reach 
rods,  the  front  one  passing  jthrough  the  high  pressure  cylinder 
saddle,  and  the  rear  one  thrpugh  the  ash  pan  and  rear  cylinder 
saddle,  .guides  being  provided  in  the  saddles  and  the  flexible 
joint  arranged  in  the  form  of  a  rod  and  crosshead. 

TENDEH  AND  FRAMES 

Tile  arrangement  of  the  tender  section  of  the  Triplex  is.  in 
many  respects,  very  similar  to  that  of  an  ordinary  steam  loco- 
motive. 1  he  frames,  wheel  i,  driving  gear  and  spring  rigging 
are  very  much  the  same  as  those  on  the  other  two  sections. 
The  tank  is  supported  on  tl  e  frames  by  six  cast  steel  bearers, 
which  act  as  transverse  fram(  braces  as  well. 

The  frames  are  vanadium  iteel  castings,  six  inches  thick,  and. 
with  tlie  exception  of  those  Vin  the  lender  section,  each  frame 
is  in  one  piece,  the  front  portions  being  a  single  slab  to  which 
the  cylinders  and  saddles  are  securely  bolted  and  keyed.  The 
Fear  frames  differ  from  the  ether  four  in  that  they  are  each  in 
two  pieces,  the  construction  ujually  employed  with  outside  bear- 
ing trailing  trucks  having  beei  followed. 

The  articulated  connection  between  the  middle  and  front 
frames  gives  flexibility  both  vertically  and  horizontally.  The 
radius  liar  is  attached  to  the  Ifront  frames  by  a  horizontal  pin, 
which  provides  for  the  vertical  movement.  It  makes  a  ball  joint 
connection  with  the  hinge  piii  under  the  high  pressure  saddle, 
i  he  connection   between  the  middle  and   rear   frames   is  placed 


under    the   cab.      It    is   similar 
that   the    radius   bar   is    rigidly 


to  the  other  connection,  except 
attached  to  the  middle  frames, 
and  obtains  its  flexibility  fror^  the  ball  jointed  arrangement  at 
the  hinge  pin  un'K  r  the  rear  c  blinder  saddle. 

ranged  as  follows : 
First   engine — The   engine  ti  uck   being  of  the   center   bearing 
type,    the    equalization    is    com  inuous,    and    the    arrangement    is 
like  that  generally  used  on  Consolidation  locomotives. 

Second  engine — The  equalization   is  continuous  on  each  side 
without  cross  connection. 


Third  engine — The  first  and 
gether.  each  side  independent 
fourth  drivers  are  equalized  wi 


second  drivers  are  equalized  to- 
y  of  the  other.  The  third  and 
h  the  trailing  truck. 


FEED    WATER    HEATER,     HOT     WATER    PU.MPS    AND    INJECTORS 

The  Triplex  locomotive,  in  audition  to  its  many  unusual  con- 
structive features,  has  a  novel  jystem  of  feed  water  heating  and 
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boiler  feeding.  A  study  of  the  locomotive  ratios  might  lead 
one  to  believe  that  the  locomotive  is  over-cylindered  in  respect 
to  heating  surface.  J  his,  however,  should  not  be  the  case,  be- 
cause it  is  ititinded  to  supply  -feed  water  to  'the  boiler  at  a 
temperature  not  below  200  dcg.  Eahrenheit. 

Ihe  feed  water  heater  is  a  long  drum,  running  longitudinally 
under  the  center  of  the  tank.     It  is  20  in.  insicfc  diameter,  an 


contams 


31  2'4  in.  tubes,  each  about  24  ft.  long.  This  drum 
forms  a  part  of  the  rear  low  pressure,  e.vhaust  passagrsi^nd  is 
arranged  so  that  the  exhaust  steam  passes  through  the  tubes, 
giving  up  some  of  its  heat  to  the  water  which  surrounds  them. 
The  water  enters  tlie  drum  through  a  special  valve  at  the  back 
end,  and  leaves  at  the  front  end,  from  which  it  is  fed  to  the* 
hot  water  pumps.  ....  •,•    '       •..//■         x 

The  iiot  water  pumps  are  single  acting,  and  each  has  one  seven 
inch  phuiger.  The  jTimips  are  two  in  number,  one  on  each 
side,  bolted  to  the  high  pressure  guide  yoke  and  driven  by  the 
crQssheads  by  means  of  a  simple  lever,  which  gives  the  plungers 
a  stroke  of  ten  inches.  The  supply  of  water  to  these  pumps  is 
regulated  by  a  valve  in  the  cab. 

The  locomotive  has  two  Hancock,  type  LXL  injectors,  each  of 
7,500  gal.  per  hour  capacity.  They  draw  cgld  feed  water  from 
the  front  end  of  the  tank,  and  are  to  be  used  when  the  locomo- 
tive is  not  in  motion,  or  if  for  any  reason  the  hot  water  pumps 
are  unable  to  supply  sufficient  quantities  of  water  to  the  boiler. 

Rf.NNING   GE.\R;    ash    P.\N 

The  pistons,  all  of  which  are  alike,  have  cast  steel  dished 
bodies,  surrounded  by  a  cast  iron  bearing  ring.  Each  of  these 
rings  has  tlirce  packing  ring  grooves,  and  is  secured  to  the 
piston  by  a  retaining  ring,  electrically  welded  in  place.  The 
packing  rings,  both  for  the  cylinders  and  valve  chambers,  are 
«f  Hunt  Spiller  metal.         .'^  •'  '^  ■■;>..     ^   ■;.  : 

The  driving  wheels  and  rods,  valve  gear  and  a  number  of 
other  details  are,  as  far  as  it  was  possible  to  make  them  so, 
interchangeable  among  the  three  engines.  Many  of  these  parts 
are  also  interchangeable  with  those  used  on  the  heavy  Mikado 
type  locomotives  now  in  operation  on  the  Erie. 

The  placing  of  driving  wheels  under  the  firebox,  together 
with  the  necessity  of  passing  the  receiver  pipe  for  the  rear  lovy 
pressure  cylinders  between  the  frames,  very  greatly  restricted 
the  space  available  for  ash  pan  hoppers.  It  was,  therefore, 
necessary  to  apply  an  additional  hopper'  to  each  side  of  the  ash 
pan  far  enough  from  the  driving  wheels  to  clear  the  ilriving 
rods.  Ample  air  space  has  been  supplied,  for,  in  adlition  to 
the  enclosed  side  openings  provided  for  in  the  Talmage  ash 
pan,  an  opening  60  in.  by  8  in.  has  been  cut  in  the  outside  sheet 
of  each  of  the  side  hi>pi)crs,  and  two  openings  12  in.  by  12  inv 
were  cut  in  the  fmnt  sheet  of  the  main  hopper. 

I-LBRICATION    AND   OTHER    DETAlL-Tv         -       - 

Two  Chicago,  bull's-eye  type  lubricators,  each  >rith  four  feeds, 
are  provided  for  lubricating  the  valves  ,an(ls;i4niders.  the  .steam 
cylinders  of  the  air  pumps,  and  the  stoker  engine.  The  several 
feeds  are  distrilnited  as  follows:  One  to  each  high  pressure 
valve  charplxr,  one  to  each  high  pressure  cylinder,  one'  to  each 
receiver  jiipc  k'a<liug  to  tiie  low  pressure  cylinders,  one  to  the  air 
l?uni])s,  and  one  to  tlie  stoker  engine.  In  addition  to  the  lubri- 
cation supplied  to  the  low  pressure  cylinders  by  the  e.xhaust 
steam  from  the  high  ])ressure  cylinders,  and  by  the  oil  fed  into 
the  receiver  pipes,  small  auxiliary  static  oilers  are  applied  to 
each  low  pressure  valve  chamber.  '  - 

Flange  lulirication  is  provided  for  four  pairs  of  driving  wheels 
as  follows:  I-'irst  pair  of  front  low  pressure  engine,  first  and 
fourth  pairs  of  higii  pressure  engine,  and  fourth  pair  of  rear  low- 
pressure  engine.  In  every  case  the  feeds  are  applied  behind  the 
wheel.  Two  Chicago  four-feed  flange  oilers  are  used  for  this 
purpose.     All  driving  lioxes  are  fitted  with  Elvin  lubricators. 

The  two  sand  boxes  previously  mentioned  are  piped  so  as 
to  convey  the  sand  in  front  of  the  first  and  back  of  the  fourth 
pairs  of  driving  wheels  of  the  high  pressure  engine.  There  is 
an  auxiliary  sand  box  in  the  front  low  pressure  cylinder  saddle, 


which  supplies  sand  in  front  of\the  first  pair  of  driving  wheels 
of  this  engine.  For  tlie  rear  eng?>\e  a  sand  box  is  l)uilt  around 
the  rear  low  pressure  exhaust  pipe  at  the  back  end  of  the  tank, 
and  supplies  sand  back  of  the  rear  driving  wheels  of  the  third 
engine.   'White  double  air  sanders  are  used  throughout. 

The  starting  valve  is  manually  operated,  live  steam  being  ad- 
mitted to  the  four  low  pressure  cylinders  by  way  of  the  high 
pressure  exhaust  cavities,  arid  thence  to  the  receivers. 
^  Miner  friction  draft  gear,  type  .A -42,  has  been  applied  both  at 
the  back  and  front  ends  of  the  locomotive.  Okadee^drain  valves 
have  been  applied  as  follows :  One  in  each  cylinder  exhaust 
cavity,  one  in  each  air  pump  steam  pipe,  one  in  each  injector  de- 
livery pipe,  and  one  in  the  blower  pipe.  Among  the  specialties 
which  have  not  been  mentioned  in  other  connections  are :  Air 
pumjjs,  two  New  York,  Xo.  5-.\ ;  cylinder  cocks,  Hancock  pneu- 
matic; piston  rod  and  valve  stem  packipg.  King  type;  flexible  air 
comiections  between  engine  and  tender,  McLaughlin :  headlight. : 
Dressel;  water  gage,  Klinger  type ;  engine  truck  vyheels,  solid 
steel ;   safety  valves.  Consolidated. 

The  efficiency  of  a  locomotive  used  in  slow,  heavy  service,  is 
largely  proportional  to  the  percentage  of  total  weight  available 
for  adhesion.  .In  this  respect  the  Mallet  Triplex  excels  all 
previous  designs,  having  89  per  cent  of  the  total  weight  of  the 
engine  and  tender  on  the  drivers.  In  lar^e  Mallets  of  the 
2-8-8-2  type  this  ratio  is  not  above  65  per  cent.  This  gain  is 
the  result  of  using  the  weight  of  the  tender  for  adhesion. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 

following  table;  r    ^^^: -;•-■'    ■  ;':..■:; 

Gemerat  Data-  . 

Li.lgd     .*■••*••.■•-•'•*.•'•■•••••■•■«■,■•,■•.«■■•.■•»•«•••••••«••, ,.4    It.    S  yi    11X« 

Service    ......■.,....,. Pusher 

Fuel I{itumitu)U'i    coal 

Tractive   effort,   compound   ' 160,800  Ih. 

Weight  on  leaUing  truck 32,050  lb. 

Weight   on   first   group  of  drivers .25<l,0O0  lb. 

Weight   on  second  group  of  drivers .254.300  lb. 

Weight  en   third  group   of  drivers,.; ; ' 257,300  lb. 

Weight  on  trailing  truck .- 59,400  lb. 

Total   weight   on   drivers , 761,600  lb. 

Total  weight  of  engine  and  tender  in  working  order 853,050  lb. 

Wheel   base,  driving,  e.ich  group. 16   ft.  6  in. 

Wheel  base,  tot.il  driving , 71   ft.  6  in. 

Wheel  base,  total  engine  and  tender ....'.,.... 90  ft.  0^-Jn. 

Ratios  .         -•      ■  . 

Weight   on   drivers    -r-    tractive   effort.. ^,  ;-.;,............  .  ^^^, 

Total    weight    -r-    tractivi-   effort 5.3> 

Weight  on   drivers    -r-    total   weight   of  enjjine  and  tci<kM- .89 

Tractive   effort    X    diameter  of   drivers    -^    total    equivalent    heating 

surface* 1 ,088.32 

Total   equivalent  heating  surface*    -t-   grate  area 102.91 

Firebox    heating   surface    -i-    total    equivalent    heating   surface*,    per 

cent ". , ■ 4.12 

Weight  on  drivers    -r-   total  equivalent   heating  surface* 82.23 

Totr.l   weight    -i-    total   e(|uivaknt    heating  surface*.....' 92.1C 

\'oluine  of  equivalent   simple  cylinders,  cu.   ft 51.32 

Total   equivalent   heating  surface*    -=-   volume  of  cylinders. 1S0.48 

Grate  area    -i-   volume  of  cylinders , 1.7S- 

Cylinders  and   I'alres    '.  -■ 

Diameter  and  stroke— 2  H.  P.  and  4  T..  P ,.36  if!,  by  33  in. 

Kind   of   valves Piston 

lli.mieter    of    valves. 16  in. 

Type   of  valve   gear. . .' .;...>  i. . ... . : . .... .....  .'.-.  .j^ker 

nuccis  ■    y    , 

Driving,    diameter    over    tires .;V..,.  .V.i.ii.V. ..  .63  in. 

Driving,    thickness' of   tires ....;........_.....  .'i.      .3}^  in. 

Driving  journals,  diameter  and  length 11    in.  by   Ij  1/16  in. 

Knsjiiu-    truck    wheels,    diameter i^Vi   in. 

Kiigine   truck   journals 6   in.  by    !2  in. 

Trailing  truck   wheels,  diameter .42  in. 

Trailing  truck  journals .,'....  i  .-.>.,.■.'...  .9   in.   by    14  in. 

Boiler  .  '        ■ 

Style      , . .-. ■.  ^Conical 

Working  pressure    ,'. . .  ......  ."^^ '210  lb. 

Outside   diameter   of   fir^^t    ring ..,.....'....,. 94  in. 

I'irebox,  length  and  width .;..,....,..  .162  in.  by   108  in. 

Firebox  plates,  thickness .3^   in.  and   ^  in. 

I'irebox  water  space F.,  6  iru:   S.,  5  in.;   B.,   5  in. 

Tubes,  numljcr  and  outside  diameter., ....326 — 2 '4  in. 

Flues,  ninnber  and  outside  -diameter.  .....»>...;.....-.....,...  .53 — 5i4  '"• 

Tubes    and    flues,   length.... .*...... 24  ft. 

Heating    surface,    tubes •.•'•• ...6,418  sq.  ft. 

Itcatirg   surface,    arch    tubes 88  sq.  ft. 

llcatii'g  surface,   firebox   and   combusflor^^ chamber. .. 380  sq.  ft. 

Heating  surface,   total    > 6.886  sq.  ft» 

1  ieating    surface,    superheater 1 .584  sq.  ft. 

Heating   surface,   total   equivalent* ..• ,■...»., 9,262  sq.  ft. 

Grate   area    ', i,...< 90  sq.  ft. 

-  Tender    '■■■:    ' '& .  '  -.       V  "^ 

W.iter   capacity 10,000    gal. 

Coal  capacity 16  ton* 

*Total  equivalent  heating  surface  ~  evEporative  heating  surface  -|-  l.S 
times  superheating  surface. 
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TESTS  OF  SUPERHEATER  PERFORMANCE' 


BY  C.  D.  YOUNG 
Engineer  of  Tests.  Pennsylvania  Railroad,  Altoona,  Pa. 


The  superheater  used  in  the-  tests  recently  made  on  the  Penn- 
sylvania testing  plant  at  Altoona  was  a  Schmidt  superheater 
of  the  fire  tube  tjpe,  or  an  altered  form  of  it.  The  normal, 
or  what  is  called  in  this,  paper  the  standard  superheater,  con- 
sists of  tubes  arranged  in  groups  or  elements  a!id  located  in 
large  flues  in  the  boiler.  There  were  32  elements  in  the  loco- 
motive used  in- the  tests.    -      ;.    -      >  •  '  '- 

Each  superheater  element  is  made  up  of  four  seamless  steel 
tubes  having  an  outside  diameter  of  1  7/16  in.  and  a  thickness 
of  0.148  in.,  all  connected  by  cast  steel  return  bends  to  form  a 
continuous  tube  or  loop.  The  steam  from  the  boiler  enters 
the  header  in  the  smokebox,  then  flows  into  one  of  each  of  the 
32  superheater  elements,  passing  twice  through  the  hot  gases 
which  surround  the  elements;  that  is  to  say,  the  steam 
flows  to  the  firebox  end  of  the  boiler  and  then  returns  to  the 
smokebox    end    and    again    flows    back    to    the    firebox    end    and 


il  Mil 


.•.•.■;.■...;••;■",•;■  Fig.    1 — Superheater    Elements    j'.'..^.     ■■.•.'■     •\„; 

Special  or  altered  forms;  A.  short  rtturns  at  litader;  B,  14  length,  4  ft. 
long;  C,  Yt  length,  9  ft.  long;  D,  ':»  length,  14  ft.  long;  E,  single  pass, 
19  ft.  long;  F,  single  pass  dummy  returns,   19  ft.   long.      .•.,...;.-' 

finally  to  the  superheater  header,  entering  a  part  of  the  header 
partitioned  off  to  receive  superheated  steam.  The  steam  then 
passes  directly  to  the  cylinders.  This  and  similar  arrange- 
ments are  called  in  this  paper  "two-pass"  superheaters.  The 
-  superheater  elements  are  connected  to  the  header  by  a  ball- 
joint  connection,  the  ends  of  each  element  being  drawn  up  to 
the  header  and  held  in  place  by  a  single  bolt. 

In  order  to  obtain  different  degrees  of  superheat  without  in 
any  way  changing  the  water-heating  surface  of  the  boiler  or 
the  engine  conditions,  different  form.s  of  superheater  elements 
were  used,  maintaining  the  same  superheater  header  and  large 
flueS\  The  details  of  the  arrangements  are  indicated  in  Figs. 
1  and  2.  One  element  of  the  standard  superheater  is  shown  at 
H  in  Fig   2.  |.  •      V-. 

.    •From  a  paper  read  before  the  Franklin  Institute,   Philadelphia,  April  30, 


In  Fig.  1,  A  is  simplX'  an  element  at -the-4i€ader  of  which- ii 
might  be  said  that  wh«j  all  of  the  dements  are  in  place  they 
form  a  smokebox  superheater;  5  is  a  quarter-length  super- 
heater.    The    superheattr    C   is    one-half   length   and   D   three- 


^  — —       Fig.  2 — Superheater  Elements 

The  standard  and  special  or  altered  forms;  G,-extra  length,  20  ft.  S  ;in. 
long;  H,  standard,  19  ft.  lon|;  /,  "4  return,  19  f*.  long;  K,  yi  return, 
19  ft.  long;  L,   H   return,   19  (.  long. 
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quarter  length;  E  and  F  Vire  of  the  same  length  as  the  stand- 
ard, but  of  one  pass ;  F,  however,  has  additional  pipes  rep- 
resenting the  second  pass,  (but  having  no  steam  flowing  through 
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Fig.  3 — Superheat  and   Evaporation 

The  superheat  increases  with  an  increase  in  evaporation  up  to_  50,000  lb. 
per  hour.  Above  this  evaporation  there  appears  to  be  a  falling  off  ii» 
superheat,  probably  due  to  the  heavy  fire  that  must  be  carried,  and  the 
fact  that  all  of  the  coal  fired  is  not  being  burned.  ,. ' 

them.  These  dummy  pipes  were  used  with  this  single-pass 
superheater  to  make  the  gas  passage  around  the  elements  the 
same   as   with   the   standard  arrangement.     In   Fig.   2,   G   ie   ar- 
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ranged  in  the  same  way  as  the  standard^^fxcept  that  it  is  17 
in.  longer  for  both  passes,  whereas  J ,  K  and  L  are  similar  to 
the  standard  arrangement  H,  excepting  the  return  portion 
which    has    a    length    one-quarter,    one-half,    and    three-quarters 
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Fig.  4 — Superheat  and  Cut-off 


45 


The  superheat  increases  with  the  cut-oflF  up  to  45  per  cent;  beyond 
45  per  cent  there  is  a   falling  off  in   superheat.     ....,■;.      ..r-.  ■''.".     • :  >. 

;that   of  the   corresponding  part  of  the   standard   superheater. 

In  addition  to  the  foregoing,  the  superheater  of  the  three- 
quarteiUtJength  arrangement  of  double-pass  superheater  had 
twist/d  pljites  inserted  in  the  tubes  of  the  superheater  elements, 
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Fig.   5 — Cut-off  and   StearH  per   Indicated    Horse   Power  ~.-'.V,' 

the  object  being  to  cause  a  whirling  motion  of  the  steam  so 
that  its  heat-absorbing  action  might  be  improved.  ■--;■.:•■.'",:'.,' 
One   locomotive   was   used    for   all   of  the   superheater^  tests; 


Pennsylvania  Railroad  with  a  brick  arch  in  the  firebox.    A  com- ; 
plete  efficiency  test  of  this  locomotive,  when  equipped  with  the/'- 
standard  form  of  the  Schmidt  superheater,  was  made  before  the 
special   superheater  tests   were   undertaken   and   the   results   are 
given  in  full  in  bulletin  No.  18,  "Tests  of  a  Class  K2sa  Loco-': 
motive,"!  where  a  further  description  and  drawings  of  the  loco- '.: 
motive  are  shown.  ■    -y-     ^--w-^--' .'  ■■■^■-    .^■•'■- ;..■—'■■■•  t--:.1^'.- 

.     ..;.;,;   .-\C    .     .      METHOD   OF   CONDUCTING    TEST&-^T      ;■,,-;    C;'.         v.V 

With  each  of  the  superheater  ,  arrangements,  where  it  was 
possible,  six  tests  were  run,  each  having  a  length  of  one  hour 
and  a  half,  the  cut,-ofifs  being  15,  25,  35,  45  and  50  per  cent,; 
except  where  the  longer  cut-oflfs  could  not  be  maintained.  With 
some  of  the  superheaters  one  test  was  made  at  a  speed  of  120 
r:  p.  m.,  or  28  m.  p.  h.,  while  all  of  the  other  tests  were  made 
at  a  speed  of  240  r.  p.  m.,  or  57  m.  p.  h.  Thus  the  variable 
of  speed  of  the  locomotive  was  largely  eliminated,  and  it  may  be 
generally  assumed  that  the  tests  were  all  made  at  57  m.  p.  h. 
The  steam  temperature  was  measured  by  means  of  a  mercury 
thermometer  inserted  in  a  well  in  the  steam  passage  of  the 
cylinder  saddle,  at  a  point  where  the  steam  is  entering  the  steaitt, 
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,.-..,'       .!•  COAL  PER   INDICATED  HORSE-POWER  HOUR.   POUNDS  ,.  ..■.-•. 

Fig.  6 — Superheat  and  Coal  per  Horse  Power        '  Vii.  >  ;    'V- v  ■ 

chest.     The  steam  pressure  was  observed  at  this  point  aind  af^  -"^ 
the  dome  of  the  boiler  by  means  of  steam  gages.  .'    ■;: 

During  the  course  of  the  tests  t^  superheater  elements  were.'  :\ 
very  carefully  blown  out  with  air  at  the  end  of  each  day*  ..■;.      ,^-;   :" 

While  the  tests  were  of  one  hour  and  a  half  in  length,  thejr' '■..■''■' 
have  been  recorded  in  the  tables  to  appear  as  two  tests,  one  of  '^.^ 
an   hour   duration   and  one   of  an   hour   and  a   half.      It   will   h^:    r. 
noted  that  the  average  for  the  latter  part  of  the  test  or  the  last    '  V" 
60    minutes    was,    in    most    cases,    slightly    higher,  than    for    the"^><; 
longer   time,   for   the   steam   temperature   and   superheat   tend   to^^ 
rise  slowly  for  perhaps  three-quarters  of  an  hour  after  the  start  J'  ' 
of  the  locomotive  (see  graphical  logs  of  tests.  Figs.  12  and  13,,  vt^ 
for  illustration  of  this  effect).     This  effect  may  be  due  to  the..    < 
condition  of  the   fire.     The  firebox  temperature  appears   to   in-^     ' 
crease  during  the  whole  time  of  a  test  run.     At  any  rate  the 
results  for  the  latter  part  of  the  total  time  have  been  used  in- 
plotting  all  of  the  diagrams.  :  •^.-.^■:.*l -:-••.  •^^w^.^>. 

With   the   complete   superheaters,   such  as  the   standard.  ~tlTe>,.'| 
half-return,    etc.,    the    superheat,    a    few    minutes    after    starting^.'  * 


-  :*.  t  T^-.         T-.      -^       .  1  ^-  c    ^i.  tCopies  of  this  bulletin  may  be  had  upon  application  to  the  eeneral  nineiw 

It   was   a   class    K2sa    Pacific   type   passenger   locomotive   of  the      intendent  of  motive  power,  PennsylvanirRailroad.  AhoonaVPfc      *  T^^ 


••■e>:;V7V:;;..,r.v^;;::,-..' 
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is  high.  At  the  beginning  of  one  test  the  superheat  was  228 
deg.,  and  it  increased  only  26  deg.  during  the  one  and  one-half 
hours  of  running.  In  another  test,  with  the  half-return  super- 
heater, the  superheat  at  starting  was  240  deg.,  increasing  38 
cleg,  to  278  deg.  at  the  end  of  90  minutes  of  running.  • ;  ;  ;  ?  ;..  - 
To  obtain  a  range  of  superheat,  superheaters  of  the  full- 
length,  three-quarter,  one-half,  one-quarter  length  and  the  short 
returns  at  the  header  were  used.  It  was  not  expected  that  the 
shortened  superheaters  would  develop  an  arrangement  suitable 
or  desirable  for  use  in  regular  service;  the  only  purpose  in 
using  them   was   to   obtain  ^vide   variations   in    superheat. 

RESULTS    OF    TESTS 

The  Effcit  of  Different  Degrees  of  Superheat. — The  evapo- 
ration and  superheat  for  all  of  the  superheater  arrangements 
*are  shown  in  Fig.  3.  and  an  evaporation  between  21,000  and 
55.000  lb.  per  hour  was  obtained,  the  superheater  consisting  of 
short  returns  at  the  header,  and  having  a  heating  surface  of 
about  50  sq.  ft.  as  compared  with  the  standard,  which  has  a 
heating  surface  of  nearly  1,000  sq.  ft.,  evaporates  about  31,000 
lb.  of  water  per  hour,  and  has  an  indiciited  horse  power  of  1,425, 
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■  •■  ;Flg.  !■ — Temperatures  in  the  Superheater  Flue  and   Boiler  Tube 

where,  with  the  same  cut-off  and  one  of  the  extra-length  super- 
heaters, the  evaporation  is  only  about  21,000  lb.  for  this  indi- 
cated horse  i)ower.  This  eflFect  is  caused  by 'the  small  super- 
heat obtained  with  the  short  returns,  requiring  a  greater  weight 
of  steam  for  the  power  produced.  We  find  further  that  this 
small  superheater  will  not  evaporate  more  than  37,600  lb.  per 
hour  or  but  70  per  cent  of  what  the  half-length  superheater 
is  capable.  Tlie  small  capacity  of  this  header  superheater  is 
brought  about  by  the  fact  that  it  does  not  extend  into  the  large 
flues  in  the  boiler.  With  these  large  flues  open  or  unobstructed 
by  the  superheater  elements,  the  boiler  does  not  steam  prop- 
erly, the  draft  action  is  unchecked,  and  holes  are  made  in  the 
fire  by  the  violent  agitation  of  the  draft.  Wjth  the  standard 
steam  boiler,  having  all  of  the  tubes  of  a  small  isize  or  with  the 
superheater  boiler  having  the  superheater  elements  in  the  large 
flues,  the  draft  pulsations  are  smoothed  out  and  the  fire  is  not 
so  violently  agitated.  The  small  superheater  gives  a  maximum 
superheat  of  but  26  deg.  v/:Cj'.r 

The  superheaters   of  one-quarter,   one-half,  and  three-quarter 
length  show  a  regular  increase  in  superheat  produced,  with  the 


increase  in  length  of  supenieater.  The  one-quarter  length  pro- 
duces a  maximum  supcrheSit  of  90  deg.,  and  the  three-quarter 
length  a  maximum  of  150  deg.  It  is  also  shown  by  Fig.  3  that 
as    the    superheat    is    increased,    the    evaporation,    when    running 
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Fig.  8 — Temperatures  in  the  Superheater  Flue  and   Boiler  Tube 

at  a  short  cut-off,  is  decreased,  and  further,  that  the  one-half 
length  superheater  gives  the;  greatest  evaporation  that  was  ob- 
tained with  any  of  the  supefheaters,  about  55.000  lb.  per  hour. 
There  would  seem  to  be  a  Ijest  superheater  length  or  area  for 
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Fig.  9 — Temperatures  in  the  Superheater  Flue  and  Boiler  Tube 

maximum  evaporation,  but  it  oiust  not  be  understood  that  this 
superheater,  which  is  best  for  Evaporation,  gives  the  maximum 
horse  power. 
The  extra  length  shows  a  higjier  superheat  than  the  standard 
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length;  but  there  might  be  difficulties  in  the  use  of  this  long 
superheater  where  the  ends  come  within  a  few  inches  of  the 
firebox  end  of  the  flue,  and  the  one -half  return  gives  fully  as 
much  superheat ;  there  would  seem  to  be  no  advantage  in  the 
extra  length,  with  the  disadvantage  of  increased  friction  due  to 
the  longer  steam  passage. 

Referring  now  to  Fig.  4,  which  shows  superheat  and  cut-oflf, 
we  find  that  the  superheaters  arrange  themselves  in  very  nearly 
the  same  way  as  in  Fig.  3,  and  this  is  to  be  expected  because, 
on  account  of  the  constant  speed,  the  evaporation  is  dependent 
almost  entirely  on  the  length  of  cut-off. 

Considering  now  the  economy  resulting  from  the  superheat 
we  have  in  Fig.  5  the  cut-off  and  steam  per  indicated  horse 
power.     This   diagram  expresses  graphically  the   essential   facts 
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Fig.   10 — Loss  in   Steam    Pressure   Betv^een   Boiler  and   Cylinders 

The    suiifiluater    with   ijjiiral    plates    in    tlie    tubes    shows    the    greatest    loss 
in   jiressure.   while  the  short   superheater  consisting  of  short   returns  at  the 
'.Jieadef .  &I10WS  the  least  loss.  , 

r-"-- *-;..  r.- -;;.•••,-■,  ;■  ^;,--       ■V';-'..  ;•"■.■  ;^1  ..■■-•.■<■': --v  .'^ ;.:  v.  •"■■■  ^  „     .'■... ^,  .*    '• 

for  which  the  ^experiments  were  made,  and  gives  for  the  first 
time  authentic  data  upon  the  economy  due  to  superheat  un- 
obscured   by   other   variables. 

The  points  of  this  diagram  d<i  not  indicate  the  arrangement 
■of  the  superheater.,  but  show  the  effect  of  both  the  superheat 
and  cut-off  on  the  economy  in  steam.  We  fmd  from  the  dia- 
gram, which  shows  a  superheat  ranging  from  zero,  .or  prac- 
tically saturated  steam,  up  to  300  deg..  that  for  every  increase 
in  superheat,  at  every  cut-off.  there  is  a  saving  in  steam,  and 
that  at  15  per  cent  cut-off.  at  the  speed  of  these  tests,  for  every 
20  deg.  rise  in  superheat  there  is  a  reduction  in  water  rate  of 
one  pound  per  indicated  horse  power  hour.  At  50  per  cent 
cut-off  this  increases  to  a  requirement  of  about  40  deg.  rise 
for  the  same  reduction 'in  water  rate. 

With  a  cut-off  of  15  per  cent  and  a  superheat  of  about  70 
deg.'  we  can  obtain  a  water  rate  of  19  lb.  per  indicated  horse 
power  per  hour,  while  if  the  cut-off  is  extended  to  50  per  cent 
at  the  same  speed,  the  superheat  must  be  increased  to  300  deg., 
so  that  the  water  rate  will  remain  at  19  lb.  The  very  great 
importance  of  the  length  of  cut-off  is  thus  apparent,  but  even 
with  the  longest  cut-off  that  is  shown  the  water  rate  does  not 
reach  24  lb.,  or  what  may  be  called  the  minimum  water  rate 
for  saturated  steam.  It  thus  appears  that  superheat  always 
shows  a  saving  in  steam  if  the ,  cut-off  does  not  exceed  50  per 


cent.      Similar   conclusions    ma^^tbt   drawn    from    Fig.   6.   whicTi 
shows  the  superheat,  the  cut-off  and  coal  per  horse  power  hour. 

Some  time  before  these  superheater  tests  were  undertaken  a 
series  of  efficiency  tests  with  the  standard  superheater  was  made 
with  this  locomotive,  and  Figs.  7  to  9  show  the  temperature 
measu.cments  in  boiler  tube  and  superheater  flue  made  at  that 
time.  In  hig.  7  the  temperature  in  the  superheater  flue  is  I.KjQ 
deg.  at  the  firebox  end,  falling  to  aboilt  540  deg.  at  the  smoke-:- 
box  end.  The  steam  temperature  for  this  test  is  V12  deg.  It 
will  thus  be  seen  that  at  about  170  in.  from  the  firebox  the 
steam  temperature  equals  the  temperature  of  the  gases,  and 
there  would  be  no  gain  by  extending  the  superheater  returti 
any  distance  forward  of  this  point.  This  return  portion  ex-t,. 
tends  forward  to  a  point  148  in.  from  the  firebox.  Figs.  8  and 
9  show  very  similar  results  in  regard  to  the  point  where  the 
steam  temperature  becomes  as  high  as  gas  temi>erature.  From 
a  consideration  of  these  temperature  curves,  one  reason  for  the , 
good  results  from  the  half-return  superheater  i.<  made  clear,     f. . 

There  is  a  loss  in  steam  pressure  as  the  steam  flows  from 
the  boiler  through  the  superheater  to  the  steam  chest,  and  this 
loss  in  pressure  is  shown  graphically  in  Fig.  10.  All  of  the 
superheaters  are  shown  on  Mhis  diagram.  As  would  be  ex- 
pected, the  superheater  having  the  spiral  plates  in  the  tubes 
shows  the  largest  loss  in  steam  pressure  as  the  steam  flow* 
through  the  superheater.  These  plates  have  a  retarding  effect  '> 
and,  as  shown  in  other  diagrams,  the  increase  in  superheat  ob- 
tained by  their  use  does  not  overcome  the  loss  in  power  due 
to  the  pressure  drop.  The  short  returns  show  the  least  drop 
in  pressure,  as  is  to  be  expected,  the  passage  through  the  super- 
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Fig.  11 — Indicator  Diagrams  Showing  High  and   Low  Superheat    "* 

heater  ihtllis  case  being  25  in.  in  length.  The  single-paW 
superheater  shows  a  little  greater  drop  in  pressure,  it  having 
a  length  of  497  in.      ;:•.•;-  -,'^!'~-'<^i\\<':^\^.: A '.—  '-':   '.-'■ 

Indicator  diagrams  for  high  and  low  superheat  *re  shown  in 
Fig.  11.  The  first  of  these  diagrams  is  for  a  cut-off  of  15  per 
cent.  In  one  case  the  superheat  is  152  deg..  and  in  the  other 
16  deg.,  or  a  difference  of  136  deg.  There  is  a  drop  in  pressure 
between  the  boiler  and  steam  chest  of  about  8  lb.  The  dotted 
lines  are  for  steam  with  a  low  superheat  and  the  full  lines  for..; 
steam  with  high  superheat.     During  the  admission  to  the  cylin- 
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der  the  steam  having  a  low  superheat  shows  the  lowest  pre- 
sure  during  the  whole  period  of  admission.  During  expansion, 
however,  the  pressure  for  the  steam  of  low  superheat  is  higher 
than  for  the  liighly  superheated  steam.  During  the  return 
stroke  of  the  piston,  while  the  steam  is  flowing  out  of  the 
cylinder,  the  steam  having  a  low  superheat  shows  a  higher 
back  pressure  than  the  highly  superheated  steam.  The  same 
characteristics  are  evident  on  all  of  the  diagrams,  and  the  in- 
dications arc  that  the  highly  superheated  steam  is  more  fluid 
or  flows  more  freely  into  and  out  of  the  cylinder  than  does 
the  steam  of  low  superheat.  It  was  not  possible  to  make  a 
direct  comparison  of  highly  superheated  and  saturated  steam, 
but  there  are  large  differences  in  the  superheat  in  each  pair  of 
diagrams. 

•  X  The  results  of  the  tests  show  conclusively  that  there  is  an 
almost  direct  relationship  between  the  economy  in  water  and 
fuel  and  the  degree  of  superheat,  within  the  range  of  the  ex- 
periments. It  would  be  interesting  to  know  how  far  this  gen- 
eral law  holds  true  for  a  given  economical  working  cut-off.  It 
is  seen  that  if  the  superheat,  at  a  short  cut-off,  could  be  ob- 
tained as  high  as  that  which  was  obtained  for  a  long  cut-off 
economies  more  remarkable  than  are  shown,  in  steam  per  in- 
dicated horse  power  hour,  would  no  doubt  have  been  possible. 
The  desirability,  therefore,  of  high-degree  superheating  for 
locomotive  practice  cannot  be  questioned.  Other  deductions 
may    be    drawn    from    these    tests    which,    summarized,    may    be 

■expressed  as   follows : 

;      (o)    The   standard   superheater  now   in   general   use  is   found 


,        .,.;      -.  .   .  ,         O  10         20         30         40  SO  I  10         20         30         40         SO 

,-,.;•.;,*.-         '■•■.■,.'■  ''•"■'       l-ENCTH   OF    TEST,    MINUTES    AND    HOURS 
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to  give  very  satisfactory  results  with  a  possibility  that  some 
of  the  return  portion  could  be  eliminated  with  no  detriment 
to  the  superheat  obtained,  and  with  an  advantage  in  cost  of 
material.  -  ■  '■  '•'  ' 

'-.rib)    Too  much  importance  cannot  be  attached  to  the  length 
of  superheater ;  it  must  extend  as  far  toward  the  fire  as  prac- 


ticable  limitations    will   allojw,   considering   the   hfe   of   the   ele- 
ments in  the  hot  gases.       I -C^v  ■'';' ^'V--';.  ■ 'v  ^:>/^  '  ■'^■■■'  :- 

(c)  There  is  an  advantage  in  the  return  portion  of  the  super- 
heater, but  this  part  may  Ije  shortened,  to  what  extent  has  not 
yet  been  Anally  determined. 

(d)  As  the  superheat  is  reduced,  the  evaporation  of  the 
boiler  is  increased  within  certain  limits ;  in  other  words  a 
boiler  without  superheater ,  shows  a  larger  maximum  evapo- 
ration than  one  with  a  superheater.  The  power  of  the  loco- 
motive, however,  does  not  increase  with  the  greater  weight  of 
steam  produced;  on  the  cimirary.  the  power  is  reduced  with  the 
reduction  in  superheat.  j 

(,(.')    Within  the  limitations  of  these  tests,  the  highest  super- 
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heat  does  not  result  in  the  lowest  water  rate;  this  is  on  ac- 
count of  the  fact  that  to  obtJ  in  the  highest  superheat  the  loco- 
motive may  be  run  at  an  excessively  long  cut-off,  the  long 
cut-off  increasing  the  water  rate  to  a  greater  extent  than  is 
compensated  for  by  the  incr(  ase  in  superheat.  ..':':..-.T"''  :■/*•'; 
Applying  now  the  knowledge  obtained  from  these  tests  to 
locomotive  practice,  it  is  se^n  that  the  advantage  of  super- 
heating may  be  utilized  in  twio  ways ;  either  in  coal  and  water 
saved,  due  to  a  reduced  waler  rate,  or  by  burning  the  same 
amount  of  coal  as  would  be  required  in  the  boiler  where  it  is 
generating  saturated  steam  arid  obtaining  a  decided  increase  in 


the  power  output  of  the  loco 


lotive.     If  we  exclude  conditions 


of  starting,  this  would  permi  superheater  locomotives  to  haul 
heavier  trains  with  a  saving  in  transportation  facilities  and  labor. 
Another  advantage  in  superheating  which  only  recently  is 
being  given  consideration,  is  {hat,  by  the  application  of  super- 
heaters small  locomotives  may  be  made  to  haul  traiijs  equal  to 
those  now  hauled  by  saturated  steam  locomotives  of  greater 
weight,  and  this  means  that  where  traflic  has  outgrown  the 
locomotive  and  the  right  of  way  conditions  not  permitting  of 
Jieavier  units  of  power  being  introduced,  trains  may  be  in- 
creased in  weight  by  the  adoption  of  superheaters.  •.  :v-    "  •■ 
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WHAT  SHOULD  BE  DONE  WITH  WOODEN 
:      V  UNDERFRAME  GARS?*  :>;:;: 


:\--:y^'' ■■■:}'  BY  CHARLES  E.  WOOD  y    ?• 

'■'.■;  'V.-.v' •'"     Foreman  Freight  Car  Repairs,  Union  Pacific,  Kansas  City,  Kan. 

/  ^'  The  recent  changes  in  Rule  120,  of  the  M.  C.  B.  Interchange 
Rules  and  the  extraordinary  conditions  which  made  the  change 
necessary,  brought  to  the  attention  of  car  department  officers  and 
employees  very  forcibly  the  question,  "What  is  to  be  done  with 
our  wooden  underframe  cars?"' 

Some  roads  that  seem  loath  to  part  with  these  relics  of  a  pio- 
neer day  are,  to  use  a  familiar  expression,  "throwing  good  money 
after  bad"  in  attempting  to  modernize  them  by  equipping  them 
with  new  appliances,  forgetting  the  old  axiom  that  the  strength 
of  a  chain  is  in  its  weakest  link  and  that  in  spite  of  new  and 
improved  draft  gear  or  metal  roof,  the  car  is  still  old.  The  sills, 
although  apparently  sound,  are  dead  and  brittle,  and  will  not: 
stand  the  shock  which  they  are  subjected  to  with  the  heavy  loco- 
motives and  switching  methods  now  in  use. 
;;.VV  The  writer  recently  noticed  a  34- ft.,  30-ton  car,  bearing  the 
initials  of  a  large  eastern  line,  which  was  about  20  years  old  and 
still  had  the  original  wooden  body  bolsters  and  short  draft  tim- 
bers. This  car  had  been  recently  overhauled  and  equipped  with 
a  friction  draft  gear  of  the  heaviest  type,  3nd  a  new  outside  metal 
roof,  as  well  as  other  repairs  representing  an  outlay  of  at  least 
SIOO.  But  the  car  was  not  fit  to  go  in  the  head  end  of  a  heavy 
train.  There  is  no  doubt  that  the  draft  gear  was  guaranteed  to 
withstand  about  double  the  shock  that  the  wooden  sills  would 
stand,  and  the  folly  of  applying  this  heavy  gear  to  short  wooden 
timbers  depending  on  four  or  five  bolts  is  self-evident. 

Another  method  is  to  put  "Rough  Freight  Only"  signs  on  the 
car  and  let  it  run  until  some  unfortunate  engineer  stops  his  train 
too  suddenly  and  breaks  it  in  two.  There  are  several  good  rea- 
sons why  this  plan  is  a  failure,  aside  from  the  above  possibility, 
the  main  one  being  that  switchmen  are  a  class  of  men  that  do 
not  believe  in  signs.  Furnish  a  switchman  with  two  cars,  one 
boarded  as  above  and  the  other  a  new  first  class  steel  under- 
frame  car,  and  order  him  to  set  one  to  load  scrap  iron  and  the 
other  at  the  house  for  merchandise,  and  anyone  knows  where 
to  look  for  the  "Rough  Freight  Only"  car.  If  you  mildly  sug- 
gest that  he  ought  to  have  set  them  the  other  way,  you  will  be 
told  "A  car  is  a  car,"  which  is  a  fact  you  cannot  dispute. 

Then  we  have  all  seen  the  car  bearing  the  sign,  "Set  at  rear 
of  train,"  and  it  is  astonishing  how  seldom  it  gets  there  unless  it 
is  after  the  draft  rigging  has  pulled  out.  And  who  has  not  seen 
the  sign  "For  Local  Service  Only,"  between  two  points  you  have 
never  heard  of.  adorning  the  sides  of  a  car  many  hundreds  of 
miles  from  its  home  rails? 

The  only  practical  way  to  solve  this  problem  is  to  set  a  limit 
of  expenditure  on  this  class  of  equipment  and  whether  the  car  is 
at  a  home  shop  or  some  foreign  line  is  asking  for  home  route 
cards,  when  the  estimate  runs  over  that  amount,  dismantle  it 
and  be  thankful  that  one  more  menace  to  safe  train  operation 
and  another  help  toward  the  high  cost  of  freight  car  repairs,  is 
disposed  of. 

One  danger  where  there  is  a  limit  of  expenditure  is  that  the 
estimate  is  based  too  often  on  such  repairs  as  are  immediately 
necessary,  instead  of  subjecting  the  car  to  a  rigid  inspection  and 
including  all  the  repairs  which  would  be  required  to  put  the  car 
in  first  class  condition.  For  example,  a  car  may  be  in  a  shop 
and  have  a  side  sill  renewed  and  two  draft  timbers  applied,  only 
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to  show  up  a  month  or  so  later  at  another  repair  point  with  the 
roof  loose  and  shifted.  The  foreman  there  sees  the  repairs  re- 
cently made,  and  decides  that  the  car  is  worth  a  new  roof.  He 
can  apply  one  and  still  come  within  the  litnit ;  but  if  the  first  man 
had  used  good  judgment  he  would  have  reported  fully  the  con- 
dition of  the  car  and  secured  proper  disposition.  This  is  a  mat- 
ter which  should  be  watched  closely,  as  a  great  deal  of  money 
can  be  wasted  in  this  way. 

The  wooden  car  must  make  way  for  its  successor,  the  steel 
underframe  car.  The  changes  in  the  rules  in  the  last  few  years 
show  that  the  Master  Car  Builders,  as  a  bod}%  recognize  this, 
ami  the  quicker  all  roads  eliminate  them,  the  better  it  will  be  for 
everyone  who  has  anything  to  do  with  them,  whether  shipper, 
trainman  or  carman.       '     '.      =r  .3"- •^^■:^  -  <  .-;   <  ,^r->  ',J;  •  ." --^      'i. 


CAR  DEPARTMENT  ORGANIZATION  AND 
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•■•:;^y,  ,-■'/■>'.•■>;•:"■:>'•■■■  .'•■■-■  BY  A.  CAREY  ;  ■;--!-  T'lyx^-:-:  :'-^- 
At  the  present  time  when  railroad  transportation  rates  are 
stationary  perforce,  and  the  cost  of  all  material  pertaining  to 
railroad  operation  and  maintenance  is  greatly  increased,  special 
eflfort  should  be  made  toward  improving  shop  efficiency.  It  is 
the  purpose  of  this  article  to  point  out  some  of  the  losses,  due 
to  defective  organization,  mismanagement  or  inefficiency  in  some 
particular.     ,.  ..  _:„.   ^-  ;     ,  .        ;  ;.^• 

ORGANIZATION      '"^  "     ''■'"■''■ 

The  first  and  most  essential  step  toward  the  highest  possible 
shop  efficiency,  is  intelligent  organization  of  the  shop  forces. 
The  principal  feature  of  shop  organization,  and  yet  one  that  is 
perhaps  too  often  lost  sight  of,  is  the  equitable  balancing  of 
forces  in  the  various  interdependent  departments,  in  order  to 
prevent  a  blockade  of  work  in  one  department  which  has  not 
its  proper  quota  of  men,  while  the  preceding  department  is 
oversupplied  with  help.  vir  \^'       ...-  ';>v..-:  <  ■  ■    ■  ■■■■*    ' 

A  condition  such  as  this  is  perhaps  oftenet  to  be  foand  tiniier 
the  day  work  plan,  than  under  the  piece  work  system.  In  fact, 
it  is  the  piece  work  system  that  offers  the  best  possible  basis 
for  balancing  the  forces,  because  all  workmen  more  nearly 
exert  their  best  efforts  when   performing  piece  work. 

The  various  divisions  or  subdivisions  of  work  in  the  different 
departments  bear  definite  ratio  in  working  units  to  each  other, 
and  unless  this  ratio  is  ascertained,  and  the  forces  of  the  vari- 
ous departincnts  proportioned  accordingly,  there  is  no  means 
of  ascertaining  whether  the  highest  degree  of  efficiency  has 
been  attained.  On  the  other  hand,  when  the  forces  of  the  various 
departments  are  properly  balanced,  all  lost  motion  will  become 
at  once  apparent  for  the  reason  that  in  that  case,  each  depart- 
ment would  necessarily  have  to  keep  step  uith  the  others  or  else 
expose  its  own  deficiency.  .:*;•:< 

::f-'V'- ■■:■'■  ^'  •-••■■•"."■^  ■•' ■'         -        SYSTEM      '■-:  'r .:--  ^I'^l-  y.'  ;  ■  ^■^  ■■'■  .;\.y  ■■'- 

A  most  important  feature  of  shop  organization  is  a  good  prac- 
tical working  system,  not  so  elaborate  as  to  be  fettered  with  too 
much  red  tape,  but  sufficiently  elastic  to  meet  contingencies  as 
they  arise,  and  rigid  enough  to  counteract  all  lost  motion.  The 
absence  of  some  semblance  of  a  working  system  is  as  fatal  to 
success  as  a  lack  of  discipline  would  be  to  an  army.  There  is  a 
distinct  loss,  though  it  may  be  small,  connected  with  every 
operation  of  shop  work  unless  particular  care  has  been  taken 
to  ascertain  and  elitninate  it.     The  smith  who  cuts  off  a  piece 
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of  iron  two  inches  too  long,  the  machinist  who  uses  a  dull  chisel, 
the  carpenter  who  uses  a  dull  saw,  the  painter  who  places  his 
bucket  in  the  wrong  position,  or  continues  to  use  a  brush  that 
has  worn  to  a  mere  stub,  the  upholsterer  whose  thread  is  so 
long  as  to  require  two  movements  of  the  arm  at  each  stitch  to 
draw  up  the  thread,  all  constitute  small  items  of  loss.  In  the 
asRregatc.  they  amount  to  a  distinct  hiss  of  not  insignificant 
proportions.  A  thurough  vyorking  system  will  expose  and  elimi- 
nate all  such  losses.  .■:  ;''''^ ■''";.■  i' ■'■.':■.':'■    ;•.-'..•■  •' ^:'^ -—rV  ^:'  . ••{-••';' 

■  ■'V'-  ■   •    V'v^V  QL-ALIFICATIONS    OF    SHCP   (IKFKERS       '-     '       :       •       '-"• 

.Shop  efficiency  depends  mainly  upon  intelligent  shop  organ- 
ization, and  c<impetent  workmanship  wisely  directe<l.  Xo  officer 
can  wisely  direct  his  subordinates,  or  intelligently  give  needed  in- 
structions as  to  the  details  of  the  work,  unless  he  himself  is 
fully  competent  and  keeps  informed  in  the  advances  being  made 
elsewhere  along  mechanical  lines.      .-     /•-       V 

Another  qualii'ication  essential  in  a  shop  officer  is  the  ability 
to  draw  out  th.e  latent  resources  of  his  workmen.  It  is  more 
advisable  in  most  instances  to  place  a  workman  more  or  less 
<m  his  own  resources  than  to  undertake  to  give  detailed  instruc- 
tions covering  every  stage  and  every  phase  of  the  work.  By 
this  means  a  workman's  sense  of  pride  may  be  stimulated,  the 
foreman  is  relieved  of  much  detail  work,  the  workman  is  im- 
proving his  ability,  and  the  result  to  all  concerned  is  more 
satisfactory.  As  a  further  means  to  being  a  successful  foreman, 
a  man  should  not  only  be  a  competent  mechanic,  but  he  should 
also  be  a  student  of  Iiuman  nature.  l)road  minded,  have  a  mind 
of  his  own.  be  not  easily  swayed  by  religious,  political  or  f ra- . 
ternal  influences,  but  endeavor  to  deal  justly  with  each  employee 
according  to  his  individual  merits.         _    .      .......      .-..  ...  ..    ,  , 

........        .  .:' :  SUPERVISION 

The  bfgarrizalion  of  the  supervising  force  in  some  instances 
seems  to  be  a  haphazard  arrangement.  One  foreman  is  often 
required  to  handle  froin  five  to  ten  times  as  many  men  as 
another  foretnan.  It  should  be  apparent  to  any  practical  man 
that  such  conditions  cannot  work  out  satisfact<irily. 

A  foreman  who  gives  due  attention  to  all  the  necessary  de- 
tails of  his  department  can  handle  profitably  only  a  limited 
number  of  nun.  Xo  foreman  can  either  properly  conserve  his 
own  energies  or  do  justice  to  his  i)osition.  who  undertakes  to 
go  beyond  a  reasonable  limit  in  this  particular.  There  is  no 
rule  for  ascertaining  the  exact  limit  in  such  cases;  one's  own 
abilities,  circumstances  and  conditions  are  the  determining  fac- 
tors. A  larger  force,  if  concentrated,  can  be  handled  by  one 
man  than  in  cases  where  workmen  are  scattered  over  a  large 
area.  Some  companies  have  found  it  advisable  to  increase  the 
supervising  force  rather  than  tlie  working  force.  Imperfect 
supervision  represents  one  of  the  largest  items  of  loss  to  be 
found  in  the  shop,  but  can  be  largely  prevented  where  a  co- 
operative  spirit   is  dominant   in   the   supervising  force. 

./>  Brute  force  is  always  a  losing  factor  in  handling  men.  The 
foreman  who  swears  at  and  bullies  his  workmen,  and  the  fore- 
man who  is  too  passive  to  administer  needed  reproof,  are  the 
two  extremes  in  supervision,  neither  of  which  pays. 

■Too  much  supervision,  or  supervision  of  the  meddling  kind, 
does  not  make  for  efficiency ;  it  is  a  reflectic  n  either  on  the 
foreman  or  his  workmen.  A  famous  manufacturer  once  said 
that  he  attributed  his  success  to  his  ability  to  draw  around 
him  the  kind  of  men  who  knew  how  to  do  the  things  he  wanted 
done  better  than  he  could  do  them  himself.  It  is  not  to  be  ex- 
pected that  a  foreman  will  he  able  in  every  instance  to  excel 
his  workmen  in  every  piece  of  handicraft,  but  he  should  have  a 
general  knowledge  of  the  work,  and  the  ability  to  direct  it  by 
the  shortest  route  to  a  successful  conclusion. 

'  ■-■/•* 'v    ^      ANTIQr.\TED    M.\CHINERV 

Of  \he  various  obstacles  to  shop  efficiency,  one  of  the  worst 
is  antiquated  machinery  which  should  long  since  have  been 
replaced   with   modern   machines,   capable   in    many   instances  of 
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more  than  quadrupling  thej  output.  The  majority  of  railways 
have  wisely  installed  modefn  machinery ;  but  in  some  instances 
there  is  yet  out-of-date  eqi|ipment  to  be  found. 

CROWDED   SHOPS 

A  costly  mistake  sometimes  made  in  shop  management  is  that 
of  overcrowding,  by  endeavoring  to  perform  all  classes  of  car 
work  in  the  same  building^  The  various  shop  conditions  re- 
quired in  such  cases  by  tlie  different  classes  of  workmen  in 
order  to  perform  their  work  properly,  cannot  possibly  be  ob- 
tained at  the  same  time.  Hor  instance,  the  carpenter  in  warm 
weather  requires  open  doo^s  and  windows,  a  condition  which 
cannot  be  considered  in  tile  work  of  the  painter  during  the 
varnishing  and  llnishing  stajjes  of  his  work.  These  conditions 
prevent  the  free  movement  «f  the  workmen;  ill  feeli%ig  is  some- 
times started  by  encroachments  upon  each  other's  work ;  sys- 
tem and  discipline  are  broren  down,  and  the  result  is  a  de- 
creased output  of  inferior  (luality. 

A  separate  department  for  eacb  class  of  work  is  essential  to 
economy.  One  of  the  larget  roads  hnds  it  economical' to  make 
five  transfers  of  its  coaches  [from  shop  to  shop  before  reaching 
the  fmal  stage  of  repairs.  \^  bile  it  is  true  that  all  shops  have 
not  the  shop  room  necessar^^  to  handle  work  in  this  manner, 
much  improvement  along  this  line  is  possible  in  many  cases. 
It  is  possible  that  this  manner  of  handling  work  has  obtained 
so  long  in  some  sbops,  thatj  those  responsible  for  it  have  de- 
luded themselves  into  the  belief  that  a  change  to  more  profitable 
methods  is  impossible,  but  itiis  a  distinct  loss,  and  a  large  one. 
?y  ':^: '  ■'^'■".  J  ":'■■  '-■  ■■■''- ■"''>"■  \' 

C1.E.\NIJ.\'KSS     A Xnl  COMFORT    OF     WORKMEM    .' 

I  here  is  nothing  that  inJirectly  conduces  inore  largely  to 
shop  accomplishment  than  clean  surroundings  and  comfortable 
conditions  for  the  workinen.j  There  is  nothing  so  disparaging 
nor  .so  fatal  to  a  workman's] pride  as  being  compelled  to  work 
in  a  dirty,  uncomfortable  s|op.  Clean  and  comfortable  sur- 
roundings tend  in  no  small  pleasure  to  the  making  of  careful 
and  capable  workmen,  and  vice  versa.      ..•  -    .-.• '^■f.\:  :'.v.:^v..\-    .;.,-;,; . 


SCHEDtLING    W(  RK         •  ^    \V' ''v;  '■  •  '".  : '^  ■^' ;*i 

Some  .shops  do  not  schedul  ;  their  output,  but  this  is  a  matter 
of  importance,  and  helps  in  |  no  small  ^  degree  to  increase  the 
total  outitut  of  the  shop.  1|o  appoint  a  definite  time  for  the 
departure  of  each  car  affonls  each  interested  workman  some- 
thing defmite  to  work  to,  anJ  enables  him  to  judge  in  advance 
how  well  (or  how  slightingly)  he  can  I'erfnrm  his  part  of  the 
work  in  the  time  allotted.  Sillieduling  work  has  about  the  same 
effect  on  workmen  as  schedv  ing  the  departure  of  a  train  has 
on  the  traveling  public. 

'/■/,•.;:..>"]:      AMPLE    AND    SUITAiLE    WORKING     MATERIAL 

.\  sl  op  equipped  with  the  nost  modern  machincrj-,  and  em- 
ploying the  most  aijjiroved  tTujthods  in  handling  work  may  even 
then  be  operated  at  a  distinc^  loss  unless  provided  with  ample 
and  suitable  wc>rking  material  Soine  railroad  companies  have 
deemed  it  advisable  to  operate  the  storehouse  under  a  manage- 
ment separate  from  the  shop,  which  was  not  formerly  the  cus- 
tom ;  but  the  economy  of  tlii$  plan  may  be  questioned,  as  the 
delays  in  procuring  materiidj  seem  in  some  instances  to  be 
greater  tian  under  the  forme  ■  method.  There  is.  however,  no 
api;arent  reasc  n  why  this  sh(  uld  be  .so;  in  fact  the  contrary 
sl  ould  be  the  case.  However  the  storehouse  is  the  right  arm 
)f  the  mechanical  department,  iind  must  have  its  best  support  in 
order  to  obviate  serious  loss  fijom  that  source.     ..': ■';:.■•" '^.V^-^^V^ 


.ArsTRALiAx  Wheat  Tram. — Tie  Australian  minister  for 
lands  and  agriculture  has  ami  Dunced  that  the  government  will 
lose  no  time  in  bringing  into  (Iperp.tirn  a  com]  rehensive  scheme 

In  his  outline  of  what  he  de- 


for  the  bulk  handling  of  whea 
scribes  as  "an  up-to-date,  eflec 
he  says  it  will  include  a  cent 
northern  pc^rt  not  specified,  an( 
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ive,  and  comprehensive  scheme," 
al   elevator   in   Sydney,  one  at  a 
a  third  at  Tervis   I'av. 
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Canadian   Pacific  Steel  Coach 

li&^MM  A  Car  Which  Is  72  Feet  Long  and  Weighs   114,800    f  J^^^Sl 
?>  .    ;         Pounds;  Unusual  Type  of  Roof  Structure  Employed    \^\>:':X^/{^ 


About  two  3-cars  ago  the  Canadian  Pacific  designed  and  built 
at  the  Angus  shops.  Montreal,  an  all-steel  day  coach.  The  car 
was  placed  in  regular  service  and  results  with  it  have  been  so 
satisfactory  that  there  arc  now  under  construction  at  Montreal 
12    all-steel    baggage    and    express    cars.    25    all-steel    first    class 


sign  of  steel  truck  used  was  described  on  page  26  of  the  Janu- 
ary. 1914.  issue  of  the  Railway  Age  Gazette.  Mechanical  Edition. 
The  distinctive  features  of  the  car  are  cork  insulation  ve- 
neered steel  lining,  individual  truck  brakes  and  a  modified  arch 
or  turtle  back  roof  that   preserves   the   clerestory   effect  inside 
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coaches  and  30  colonist  cars.  These  cars  will  be  of  a  similar 
construction  to  that  shown  in  the  illustrations.  The  first  class 
coach,  which  is  shown  in  the  half-tone  engraving,  is  11  ft.  long 
over  the  end  sills  and  has  a  seating  capacity  for  84  pass,engers. 
The  light-weight  on   four-wheel  trucks  is   114,800  lb.     The  de- 


Arrangement  of  the  Side  Framing  and  Sheathing  _.   . 

and  renders  possible  the  use  of  deck  sash  for  light  and  ventilation. 


UNDERFRAME 
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The  center  sills  are  10  in.,  27.2  lb.  channels,  spaced  16  in.  back 
to  back  and  extend  through  between  the  platform  end  sills.     A 


'■■.*'■■  .-'•■ 


Steel   Coach   in   Service  on  the  Canadian    Pacific 
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•r  ot^ iron  two  Jnchts-tpoIojiL^   llir  niai'liinisl  who  ums  a  dull  ilii-il, 

.   tiu-  cariMiittr   who  usvs  ji  «lull   saw.  ihi-  paiiurr  wlin  places  liis 

,    liuckc-r  in  tlic  wnmg  iw.>siti(in.  nr  i'intinnr>  ii>  um-  a  lirusli  tliai 

Iia>   wt.'Pn  V>  a  mtTe   stul).   tl)»-  iiplmlsiirir   wlinsi-   thread    is   so 

•foitR  ^iii  l<>  ri-M"rrc- two  toovvinfiits  ot   ihr   arm  at   laili   stitch   to 

draw   itjr  tlic  iTiread.  all   constitute   small   iu^l>^  of  ].,>>.     In  the 

.'    asiiireiiatf,    tlitv   amount    to    a    distinct    !o>>    oi    iioi    insiiiiiilicanl 

';  |)rolK'rtionsi     A  tju'rousih  worUiiii;  s\Mem  will  i\|io>i'  and  etinii- 

'•;•'.  •'•';■■"'    ■■  ;■•  ^.  .f^rAijFic^Tmxs  hk;  -im  i-  <■!  i n  Kk>     ■  :    ' 

.;/    'SlVop  el'iiciericj-  .ilvjiends   mainly   njioii    iiiirlliiiint    -hop   oryan- 
.:  TJC'rifitm.  aji«J  ciimpc'teni  A\or-knianslup  wi>ely  <liivcted.      \'o  otticer 

can  wisely  dir^vt  hi>;  snli"r<liiiales.  or  intelliuenily  yive  lueiled  in- 

.   .siructij»ns.  as  io   the   <leiails   of   the   work,   indess    he   himself   is 

^  •  t^dly  cu.nipeleiit.  aft«-.l' kt"'«-'Ps  '•'•'  rn  ed   in  ilu-  .ulsanci's  heini;  made 

■ei^ijwbcre  iilonii- nlcchanical   lint?;. 

:.Au<»thtritrtnli+icati*>n  essential  in  a   shop  otlTcer  is  the  ahility 

■.t».»  draw   .tut   vhv   latent -resources   of  his   worknuii.      It    i>   more 

,    at}v^^.•d»k;*^in   nifssj   MistatKV!i   t<i  i>laoe   a    workman    more   or  loss 

..'  «i.n  ht#  i.Vwn  res*tlirc<-<i  llian  to  undertake  to  !L;ive  detailed  instruc- 

.    tioTiv.  o<nt-rin)i  evvry   stajie  and   every   phase   of  ilu-   work.      Ily 

•  .  thi-^  nuans  a   worknuns   sense  of  pride   may   Iiv   .-.tinndated.   the 

,  forvtnan  is  relivveVl  of  iniu'li   detail    work,   the   workman   is   iiu- 

■.     provinj;    hi.s'    aliJlilV.    and    the    result    l«i    all    c .ncernid    i^    mon- 

- '  (tatislnetoryr    ,As  a  .furthef  inean-^  to  Iiein;.:  a   succe,->ful   foreman. 

.'.a  man  >hotiltl  tv>t   vinly  he  a  competent   mechanic.  1»ln   he  should, 

alsu.l,ie  ,'1   student  '.if  human  nature,  hroad  miiKleil.  ha\e  a  mind 

-    «:>t'  hjs.  4i\Vii.  l>t*  rii>t  V;UsilA'   swa\c<l   li\'   reli'^iou-.  jiolitical   or    fra- 

.  teniiil  infUtencv.s,  l>nt  endeavor  to  <U:\\  ju-i'y  with  e.ich  enjpluyee 

acci\rdii>s  III  Hjs  .individijal  merits. 

"  ■ ;     ■■.    •  ;■•    '::  sri-KKVismx 

•    7.'b^'  -^''S'i'''"'^^''''^^'^^  force   in    souu'    in*iance> 

V   ;5ecni.s   t<vlj(-  a  liapliaVard  arr;;n.i;eniini.     <  hu     foreman    i-   often 

recjivired    t' r   iKtndli- -  tn ^ni    live    to    ten    times    a>    man)     mi-n  .a,s' 

:,    another    I'oriinan,     It   •iliould   1h'  iipi  .areitt    to  any   practical    ni.in 

."thai   >nch   condition>  cannot   work   out   s.ai>factoril.\ . 

\     A    foreman    wl!<>  yives   due   attention   to  all    tlu-   luce^^ary   de- 

•:,  tairs:   'ot\  his'   VIepartnicni    cai»    h.iiidle    prolitaMy    oidy    a    limited 

,<  niinUtVr  ''f   '''VH.      No   foreni.'in  can   eitlur  proptrlv    coUM-rve   his 

.    owi'i    enei-i:ie>   or  .do  justice   to   his    po-iliou.    whi>   undertake-    to 

\  .««■'   liey<'U(l  a   rt'asonal'Ir  limit    in    tlii-    particular.      I  lure    is   no 

,rtrielN>r;tsveriainJny   the   exact    limit    in    -urli   i;i-vs;    one's   own 

O^'ilities.  i-irainistatU'es  and  coiidiiior>  .ire  ti'e  diterminin.Li  lav- 
i'ti>rs;  .V  laryef  l<->rce.  if  concentrated.  c;m  he  h.indled  hy  one 
..-man  than  in  disfs.  where  workmen  ;ire  -catlirefl  over  a  larye 
'   airOJi.     SV1nH^  c>>mpfini.cs  I'ave  t<>nn<l   it    .uKisahU^'to  increase  tlu" 

f  sitperv-rsiiii;  lureji'.:  f'*?''*''  '''•'"  ''^'  ^^"'kini.;  force.  Impiri'ect 
.  sttpefvisif'H  reprtseius  one  of  the  Iar,i.ie-t  itini-  of  Io>>  to  Ijc 
:     tonnd    in   the   shop.,  Irtit    can   lie   largely    iireventi<l    where   a   c<i- 

operatixf  spirit  is  »|o»iinajn    in   the   super\i>ini;   force. 
V.    ,    l^r^^^t^  fr>m-  is~  .irthvays  a  1«^^^^^        factor   in    li.ini'Iiuu   tmn.      The 
:    foreinaiivv  Ho.  swears  ut  and  Imllie-  hi-  w(.rkmen.  .md  the   lore- 
man  Who   fs   too   ]jassi\e   t.i   admini-tir   neided    repn-of.    ari'    the 
'     two  <>streme>  in   supervision,  neither  of  which   pa>  s. 
■/■•.Too    much    suiiervisii  11.,  fhi' ..si:ipervi<i'  n    of    the    uu'ddliny    kind. 
■":'  (l«i^!s   tii>t   tnake   for .  t'Jtlciency  :    it    ix   a    retlecti- n   either   on    the 
,     foreman  or  his   workmen.     .\.   fitniott-   in.imifacturer   once    -aid 
that    he    attril'Utvd  .his    success    to    hi-    aliiliiy    to    draw     around 
him  the  kind.<it  nteH  >ho  kiu-w   how   to  do  tlu'  thinsL;-  he  w.mird 
/   i(lone  hrtttif  tirnri,  1h\  V' *il*^'  '''>  them  hini.<flf.     It  i-  not  i  •  I'e  e\- 
.    ]iected    that    a   /ori-m:,n    will    he   ah'e   in    evt  ry    instance    to   excel 
,  ,  his  Workmen  in  every   )iiece  of  han<licr;!ft.  hut   he  -honjd   have  a 
.;  4fcneral  knowle<!.iie  of  tie   work,  antl  the  .'ihilily  to  direct    it   hy 
•-■   tfie   -liorte-t    piUte   t<>./a   s4U'0.0ssi"ul   conchi-iou.  :•      ■•. 

^  ^'^;■  .;.;:.''\7v'-  r :,  v'  . ';:':AXTi'm'vTivii  M.\("in  \i-kv    •".  ;':':.■     ,."  •.^:'  ■::■• 
'      .  f!>f  the' \"?iri*ijt*;- o!)s^^  >hoii  ilVcitiicy.   otic   of   the   wor-i 
■  is.  anti'tnated    tnachinery    which    <hou!d    loitii    -ince    have    heeii 
:, replaced    with    modern    machines,   capahle    in   many    in.stance.s   of 
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ii;ore  th.ui  (|uadruprint;  tlu  <'Ut]'nt.  The  majority  ot  railw.ay^ 
Ii;i\e  wiselv  installed  mode;  n  machinery:  hut  in  some  in-tances 
there  is  yet  out-of-date  eqi  i])ment   to   ho   found- 


(R 

A  co-tly  mi-t.ike  -onutim 
of   .i\ircr<iw(hnii.   hy   endea 
work    ill    tlu     -;ime    hiiildiiii 
tjuired    in    -tich    case-    h>    t 
order   tt»   pv'rfi>rm    their    wo 
tained   at   the   same   tinu.      I 
weather    reqitires    ojieu    doo 
cannot    he    consi<lered    in    ll 
varni-hiu!.;   an<l  'iinishinL;    -t; 
l>re\ent  the   free  nio\  en'.eiu 
liu.is  starte«l  hy  onyroifchn 
ti  ni    and    discipline   arc   hi 
cre.i-ed   output    of   inferirr  < 

.\    -eparate   department    f' 
Vo'iioiiiy.     (^le  of  the  l.tri;i 
livA-   ir.'iivsfers  of  its  co.ulu- 
\\\K'  linal  .sta.Lre  of  ri'iiairs. 
not    the    shop   room    iuc(.s- 
iintcli    iniproMiiuni    aloni: 
It    i-   ]io--ihU'   that    ihi-   n;:in 
so   loiiiLT  in    some  ,-ho]>-.   tha 
Irded  thrm-<.-l\  i-  into  ihf  hi 
nietliods  is  iuipossihle.  liut   i 


\\  hKli   .-l!oi'> 

made  in  shop  manai:emenl  is  that 

oriiii;   to  pirform  ,'ill  cl.'isse.s  of  Car 

lu-    \ari<>;is    >lto|)   conditii)ns    re- 

e    ditterent    ckisses    of    workmen    in  • 

k    pro]icrly.   cannot    possihly   1m.-   oh- 

or   in-tance,   the   carpenter   in    w.trm 

s   and    windows,   a   Condition    which 

e    Work   of    tin-   p.iintcr    during    the- 

MS   i>f   his    wi.rk.       These    condition- 

f  tin.-  worknun:'  ill   feiliii.t;  is  sonu- 

phts  Upon   each    other's  work;    sy-s- 

m    <!o\\n.    and    the    result   is   a    de- 

ualiiy. 

each  class  i.>i  .work  b  csscutial  i<> 

ronds  linds^ft  econonTicijl  to  inake 

froin   -hop  to  sho|»  l>eforc  rvacliijii; 

\  hile  it   is  true  that  all  sl>«'ps  h.ivr 

y    to    handle    work    in    this   manner.. 

:i-    litu'    i-    pos<iI»Ii-    in    man\'    ca-es. 

rr   of    1  .-iiidlin!.;    wt.rk    I'as   ohtainicl 

tho-c   re-pon-ihli-    for  it   have   dy- 

ief  that  a  clianij;e  to  more  proiitahie 

i-  a  distinct  lo.-s,  ;(n«l  a  hlrge  one, 


nietliods  is  iuipossihle.  liut   it   i-  a  distinct  lo.-s,  ;(n«i  a  hlrge  one.- 

.   ;.    •      '       CtKXSI.IXKSS'    ANii  COMKoRT    OK    W  <  H  K  .M  K.V  '      .     '. 

'fhere    is    iiothini;    that    iii|lirectl>     coiulnces    more    lari-ely    to ; 
:tl.op  .jiCconi;iHslmTent    than    c  ean    surroundini:-   and   conifortalilc: 


iOp       <;\  ^  I  >ril  j 

Condition-    for   the   workmen. 
n>.r   so   f.atal   to  a   workman'- 
in    a    dirty,    uncomfortahle    - 
r'limdiir-;-    tend    in    iio    ^mall 
aiicl   cajpahle   woiknun.  and   \ 

-  ;  '        ■    ■•■      -  '•  SI    IIKIl 

Some  shofts  do  not  schedu 
of  importance,  and  helps  in 
total    output    I'i    the    -hop 


There   i-   nothinv:    so  <lisparai;ini. 
pride   a-   heiiii;  Compelled   to  work 
loji.      (."lean    and    conifortahle    sur- 
me.'-ure   to  iJu'   makim:   of   carefitl 

Ce    \  vyr--^,       '  .'.    .  '   _    .       .      ■  •      ";,  :    ;'  ;,  ■  . 
•|.ix<.    wi  UK     '     \    :,:■_.■■:'■--'.':  '■■■',,■-•■'■ 

•  their  >  input,  hnt  thi.s  isi  it  inaftef 
no    small    <le.uree   h>   increase    the 
app'  int    a    delinite    time    for    tlie 


dep.antire   of   t;ich    car   atfon  -   each    interested    workman    -onu 
thini;   delinite  to   work   to.  ;in 
liou    well    (or   how    -liLilitini:l' 


en;;hks  liinv  fo  j'ndvie  in  advance 
I  he  can  perform  hi-  part  of  the 
Work  in  the  time  alhrtted.  S(  hedulin.i;  work  h;v-  ahotit  the  same 
effect  •  n  worknuii  as  schedijiiii;  the  de]  .irtur*'  of  ;i  train  has 
'>n   the    traxiliiiL:    jitihliC".       ,,-^         ,:         >•.•■.:...  '.::.;••■ 

:v:  AVM'I.K    A\1>    StnTvl.K'.V\oKKI\(;    MA)KKtAI.    '"/  ,.    '  '  '   ; 

\  -lop  eijiiiiped  with  the  liiosi  modern  machinery,  and  eni- 
ploxin;...;  till'  irost  aiprovid  nJihi  ds  in  handlint:  work  may  even 
then  he  «.]Krated  at  a  <li>iincl  h  -s  imU>-  pro\i(Kd  with  am|ile 
and  snil.'ihle  w  ikinL:  n-att  ri:il  ."-onu-  rai!ro:,d  comiianies  h;i\X' 
divined  il  ad\isah|e  to  .  pcratJ  the  -ton  hou-r  muh  r  a  man.iut'- 
n'ent  -epar.'ile  from  the  -hop.lwhich  w:-  rot  formerly  the  cus- 
tom:   hut    the    t-i-ououiy    of    ihi:     plan    may    he    4;ue-tion»  d. '  a-    tlu- 


.■».■. 
■.■■i\ 


■•.■;*■'■ 
'>«"■■' 


A.    •:•■ 


I.   '■ .  ■•' 


•I  •     ■  • 


delays  in  pr>a-itrint;  materi;  I 
L;r«;iier  tl  an  under  iIu-  i.  nre 
.■;pl  ar«  lit  re.i-'  n  \\h\  thi-  -h' 
si  otdd  lu'  the  ca-e.  1  |owi'\  <.  i 
of  the  mech.inical  ilip.irtmiiit. 
order  to  oh\  i;Uv'  si-rious  l«j.<s  fi 


Ar-ik  \i  1  \N  W'liK  \  r  '\'i<  m  i 
lands  and  .iiiricuhnre  his  .'nil 
lose  no  time  in  hrinv^ini;  int"  < 
for  the  hulk  handling  of  uhe 


-eem  in  -oii'.e  ill-tances  to  he 
m<ih.>d.  There  is.  ho\\i\(r.  no 
iiM  I.e  -..;  in  i'tu-i  the  coiitrarx 
llu'  -toreiiouse  is  tile  ri.uhi  arm 
nd  n  u-t  have  its  hfst  sujtport  in 
■111  th,:t  -oiirce.  ■  •  -    ."   -■• 


-V. 

■.■■■  -^ . 

■I-'" 

PC 


Tie     .Vii'«trali;tii     iniiiister     f«fr 

iinced   that    the   government    will 

t>er:'ti:    1   a  cooif  rein  nsivi-  scheme 

in   ir-  outline  of   what   he  de- 


■t 


-crilies  as  '"an  uji-to-iiate.  e'Teclive.  antl  co'nprehensive  scheme," 
he    -ays    it    will    include   a    cent 
northern  port  iioi  specilied.  an* 


ll    (.le'-.'o;-    in    .^ydne\. 

a  tlrr  Vi;t   l«r\  i-  llav. 


'He    ,it   a 


I 


"'\;'- 


Canadian   Pacific  Steel  Coach 


•'^-•^^■;    ^  ^  Car. Which  Is  72  Feet  Lonij   and    Weij^hs    114,800 
:;  .--[J^}'::^:.:^':'---   Pounds;  Unusual  Type  of  Roof  Structure  Hmploycd 

Alx.ut   iw-  y^ars  ay.i  the  C"an:uHan   Panfic  Uosisncd  an<rl>uih     ;  M>iiV  of  i;ici-V  Iru       n-o<l  was  iU'HCtiW<r<>ti;^pajiC  2«  "ivf  ^^U^     jami- 
at  the  Aiiiitis  sli.iiis.  Mi-mrcal.  an  all-stocl  «]riy  c-iaoh.     Th<:^  carv  (^aiuy  1^14;  is^vil^^^  Kailv^ar  ^ge^GiizctUN 'Mi-vhimioal  Kititim, 


wa?  jilaccd  ni  rryular  service  an<l  resiilis  \vitli  it  have,  bveii  sV> 
satisfactory  tli:it  there  are  iinw  under  ennstriicti^ih  at"  M<itltreai 
\2    all-Meel    haiiiiai^e    ati'I^   eNjtress    c-ars-  i^    JtlUsttfOl  lifet  jclass 


J'be-  <Ji<iiuclive  features  of  the  car  _;ire  v^jrk  uv>nlatioiy  \e- 
iH\ert;c{  steel  liiiinsi.  iiidiv  i<hia1  iruck  IjTi.kes  iltid  Ji  inodilJe<l  ttTclt. 
«r  tuj^tle  Tiavk   v<n<\    that  vresv^ves  the   clervstory   vrt^t-it'l  .ini^i^lc. 


-.^J«_±^ 


i-l- 


■ifi^P/a^ 


^'iarrno  Hotr 


J.'- 


•■    *  > 


I,    • 


coaches  ati<l  30  colonist  cars.  These  cars  will  he  (if  a  -similar 
Const  met  i' in  to  that  shown  in  the  ilhistrations.  The  first  class 
coach,  wliich  is  sliown  in  the  half-tone  enj^ravins,  is  72  ft.  long 
over  the  end  sills  an«l  has  a  seating  caiMicily  ft irS+passcngcrsi 


Arrangement  of  th«  Sid«  FraniFng  anci  Sheattiinfl  :    -       /..".;  ^    »    ^ 

and TCiiilvrs  jH^ssihle  tlkvitse  of  deck  sasji  f;  »r  jijf ht  an<l  vcntilatioh. 


TheccHtcr  «ills  are  10  in..  27.2  Ih.  cliannjels,  sfKici-d  16  in.  I  aide 
.The  light   weight  on    four-wheel   trucks  is   114.S(K)  111.     The  Uc--   ;t«V4>avk  ami  > 


■i^ 


Steel  Coach  in  Service  on.the  Qanadian  Pacific 


■r'^-rv^*  . 
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■•> . 
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■*^    aj^'  .       3/5'      .  end  S//f. 

llilliliill-|-"t'1l  f 


}<f S/0  OrerSirts „—r-rr^*J{ 


Oi«5  Bearer. 


"s^ 


*      ^  floor  ^ Beams.  .••_'>..•, 


4?.6|' 


3* 


_^__ 


'^:.  d     o     5     ^J  J     3'    6  "'5' 


^  ._~e_-.u- 
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■  T'ip      I   I   iiii  I   I   I         I 
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?^ 


f^j^*. ^fii/^j^'^'k-- 


^44* 


-^-4' 


-^Z. 


t^E 


._f>i: 
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^^ 


Diagonat  Braces. 


:i^ 


.^q i^— — — 


ft^iaay^ 


1^=^ 


^E 


,^,._^^.-        L 


1 — I 


__-_//k-l--^Z 


-^ 


;'k- 


-^ww 


3^3: 


=^  v^ 


72'o  Ung^h  Orer  From* — • — ~. 


a  I 


Coirer 


Half  Eryd  E/eya^/on  fii?m  Ot//side. 

4'll^lOjyrSideJ>MeJn^k_ I  Jjj,,j=nrq ^iT^fyiiiS^l'Il- \ 


Half  End  Elerafion  ^mlnslcfe. 
"  ^^S:?!f^^'L' 

.70  .^^»  ..t» 


Parf  Sick  Elei^afion. 


^5ecHon  A- A. 


Half  P/an  Shom'nff  End  Plah  /Ing/e.  Half  Sec  f Zona/  P/an. 

End  Construction  of  Steel   Coach   on  the  Canadian    Pacific 
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5/16  in.  top  cover  plate  is  used,  extending  from  the  end  sill  to 
a  point  18  in.  back  of  the  body  bolster,  and  a  J4  in-  bottom  cover 
plate  extending  between  the  body  bolsters.  The  side  sills  are  6  in. 
by  4  in.  by  Yi  in.  angles,  extending  between  end  sills,  and  there 
are  four  cross  bearers  built  up  of  3/16  in.  pressed  webs  and  J4 
in.  by  8  in.  cover  plates. 

The  body  bolsters  are  built  up  of  Yz  in.  pressed  web  plates 
between  the  center  and  side  sills  with  a  casting  between  the 
center  sills.  A  ^  in.  by  16  in.  top  cover  plate  extends  the  en- 
tire width  of  the  car  and  is  turned  down  at  the  ends  and  riveted 
to  the  side  sills.  There  is  an  additional  Vz  in.  by  16  in.  cover 
plate,  6  ft.  11  J/2  in.  long  placed  on  top. of  this,  the  rivets  extend- 
ing through  the  two  cover  plates  and  the  flanges  of  the  webs. 
A  lJ/8  in.  by  16  in.  plate  extends  4  ft.  J4  in-  on  either  side  of  the 
center  of  the  car  and  is  riveted  to  the  center  sills  and  the  bot- 


angle.  The  end  plate  is  formed  of  an  angle  and  is  horizontal  be- 
tween the  two  door  posts,  beyond  which  it  slopes  downward 
slightly  to  its  connections  with  the  side  plates.   The  two  inner  end 


f^_^_:_2..:_-:._________:_.:.:L_^____  910^  OyerPfc,hJ'ingks-~-_ ' 
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torn  flanges  of  the  bolster  web.  The  center  plate  is  riveted  to 
this  plate.-  '"^.^'-^''^''r'v  ;-":>?;'■■•..,  ■;•:;-'-■'•  ^^■^,  "./-^  '^■•>='!'"':'-;i'-''--''i""  \;'-;.'-'''.:^ 

There  are  eight  diagonal  braces  consisting  of  4  in.,  5j4  lb.  chan- 
nels extending  from  the  center  to  the  side. sills.  Four  of  these 
are  placed  in  the  form  of  a  diamond  between  each  of  the  two 
pairs  of  cross  bearersf  :     ^r'  •  ■;  V' :  '  ^'^;\i^y-^  "^^'-^^  '  -■''■,  ■■■"''■'/''■ 

The  end  sill  is  composed  of  ^4  in.  fillers  with  a  casting  be- 
tween the  center  sills.  A  J/2  in.  top  cover  plate  extends  across 
the  car  and  is  bent  down  and  riveted  to  the  side  sills  in  a  man- 
ner similar  to  that  used  in  the  bolster.  There  is  also  a  H  in- 
bottom  cover  plate,    ■'y-:.'',;--'-''-'---.^^//.:'--'^--'--''':^^'-^  .^.^'^v   ■v.-   '  •■' 

.■:v'''i\'':'^^-   ri'j'-\\.     SIDE    AND    END    CONSTRUCTION  \;.  '';;'"'  •:-,:;•   '•  •;■>; 

The  belt  rail  is  a  4  in.  by  J/2  in.  continuous  plate  and  is  re- 
inforced between  the  side  posts  by  3  in.  by  2  in.  by  3/16  in.  angles. 
I  he  side  posts  are  4  in.,  5'4  lb.  channels,  and  the  corner  posts  4 
in.,  6J4  lb.  channels,  while  the  side  plate  is  a  4  in.  by  4  in.  by  Ji  in. 


^'/t7^__- 
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posts,  or  door  posts,  are  heavy  Z  bars,  while  there  are  two  inter- 
mediate channel  end  posts  on  either  side  of  the  car.    All  four  of 
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.    5/16  in.  top  cover  plate  is  used,  cxtcn<ling  fronr  the  end  sill  to 

:;      a  point  IS  in.  Itack  of  the  body  bolster,  and  a  !4  in.  iHtttoni  cover 

■     plate  exlcndin.i4  ijctween  the  ljo<ly  bolsters.    The  side  sills  are  6  in. 

■V    by  4  in.  by  l^^  in.  ani^les,  e.xtendinii  lu'twecn  end  sills,  and  there 

are  four  cross  licarers  built  up  of  3/16  in.  pressed  webs  and  J^ 

';■     in.  l)y  8  in.  cover  |)lates,,  ■[■■■':'- 

Tile   body   bolsters   are  bpth    up   of    i^    in.   pressed  wiebpiatfes 

'between    the   center   and   side   sills    with   a   casting   between  the 

^/center  sillsv    A  !ii<  in.  by  16  in.  top  c*»vprj)late:  extends  the  en- 

'  ;    lire  wixhh  «>f  t^  and  is  turned  ilovvn  at  the  ends  and  riveted 

.;t6  the  side  sills.     There  is  an  adflitional  ,'j  in.  by  16  in.  cover 

;     l)late,  6  ft.  11'^.  in.,  hmsj;  ]»laced  on  top  of  this,  the  rivets  e.xtend- 

ing  thrituiih  the  tWo :  cover  plates  .-urd  the  flanges  of  the  webs. 

■r^  A  Jj^  in.  liy  16  in/ plate  extends  4  ft.  ;4  in.  on.eithef  side  of  the 

;/      center  of  tbe  car  and  is  riveted  to  the  center  sills  anrd  the  bot-: 


angle.    The  erwJ  plate  is  fbnned  of  an  angle  and  i$  hofizonial  l)c- 
t  ween   the   two  doar   posts,   beyond   which    it    sloptes    downward - 
slightLy  to  it s  conncctictns  with,  the  side  plates.   The  two.  inner  <nd, 
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li..tn  flaniJies  of  .the  bo!>t«.r  web.  The  venter  plate  is  rivteteVl  ta 
■  this,:plate."-  -";■■  .■>:■  ■'w-.^r.^i^"  ._:•■,  /.  ;//-.>:":.;:,. —■.  ;'-^.^.";-'-:;. '/  • 
,,.  There  are  eight  (hagonal  braces  amsistitig  fif  4  in.^,  51:1  Ih.  dianj-; 
nels  extending  from  the  center  to  the  side  sills.  Four  ot  these 
are  placed  in  the  form  oji  a  (lianioiid  between  each  of  the  two 
pair>  (if  crosk  IjearerSi.-;.      /■,.;".  ;^  /'^ ':■■'■  •'{:\<;'';:/x  ';'>''  ■■■'•  'r  -V 

The  end  sill  is  composed  of  JC-in>   fillers  \vHh  a  casting  be-, 

tween  the  center  sills,     .V  y'i  in.  top  cover  plate  extenils  across 

the  car  and  is  bent  down  and  riveted  t<»  the  side  sills  in  a  inan-} 

ner  similar  to  thai  used  in  the  bolster.    There  is  also  a  Is  iri- 

.  botton\  cowr  plate.-  -■.■■'.  J  '-■"-';  :.:   ■-,'/:;     -/;,-;;v''    t:-; ';^\  - 
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a  4  in.   by '|S   in.  continuous  plate  a*id  is  re^ 
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I'he  belt    rail   i- 

iu  forced  bet  wren  the  si<le  posts  by  3  in.  liy  1  in.  by  3/16  in.  angles. 
I  he  side  posts  are  4  in..  .^'  j  lb.  channels,  and  the  corner  i)osts  4 
in,.  6J4  lb.  elianncls.  wbilc  the  si<lc  platc-isa  4  in.  by  4  jju  by  -j^  in. 


Cross   Section   Through    Canadi?h    Pacific   Steel    Coach       ".  .r.- 

posts;  «;>r  door  ptists,  are  heavy  ,2  iKifsV  while  there  ar<t  twp  inter- 
njediate  cliannel  end  posts  qn-ertheV  side  Ot  ilie  <ar.     All  fout, 0.I 
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these  posts  arc  riveted  at  the  top  to  tlic  cud  plate  and  at  the  bot- 
tom are  riveted  to  the  top  of  the  end  sill.  .•.■.•••;••  :.\' . 

The  platform  end  sill  is  a  built  up  structure  and  is  connected 
directly  to  the  ends  of  the  center  sills  which  extend  out  under 
the  platff)rm.  The  vestibule  door  and  corner  posts  are  formed 
of  special  shapes,  and  are  connected  to  the  platform  end  sill  at 
the  bottom  and  at  the  top  to  a  channel  extending  across  the  car 
and  cc«inectcd  at  the  ends  to  the  extensions  of  the  side  plate 
angles.  Diagonal  braces  also  extend  from  the  top  of  the  vesti- 
bule door  posts  to  the  car  body  corner  posts  at  the  side  plates, 
and  the  tops  of  the  vestibule  door  posts  and  the  Z  bar  end  posts 
of  the  car  body  9^e  connected  by   short   channels.     Above  the 


^ . . ,  /.  % 
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IN  5ULATI0N 


The  insulation  has  been  lound  to  be  quite  satisfactory  and 
makes  the  cars  equally  as  confortable  as  the  wooden  cars,  even 
in  the  most  severe  winter  \^eather.  Directly  on  the  4  in.,  5'4 
lb.  channels  which  extend  fron  the  center  sills  to  the  side  sills  and 
form  the  floor  beams.  ther«  are  placed  No.  20  galvanized  iron 
sheets  with  three-ply  Salamarder  felt  cemented  to  the  upper  side. 
I'etween  this  and  the  upper  side  of  the  floor  stringers,  which  rest 
on  the  floor  beams,  there  is  left  an  air  space,  and  on  the  floor 
stringers  is  placed  ^i  in.,  ISlgage  Keystone  flooring.  There  is 
then  a  layer  of  cement  and  hardwood  sawdust  and  a  ^  in.  layer 
of    compressed    cork    completes    tiie    flooring.     Three-ply    Sala- 
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Arrangement  of  the  Vestibule  of  the  Steel  Coach  on  the  Canadian  Pacific         .'  ;• 

mander  is  used  in  insitlating  thefroof.  while  2 
the  side  walls. 


ctranno  which  confiCGt.s  the  vestibule  posts  horizontally  at  the 
top  there  is  also  an  angle  forming  an  arch  extending  across  the 
car  and  connected  to  the  channel  by  plates.        .■.;. .  "'■. 


2  in.  cork  is  used  in 


A-;-v- •    ■  •' .'  '^  •■    •"■  ROOF    ■        '■     '      •••■..-••..■■>:-•;:■■" 

•  The  design  of  the  roof  used  in  these  cars  is  unique  in  steel 
car  construction.  \\  hile  it  is  in  reality  of  the  clerestory  type 
it  might  correctly  be  termed  a  modification  of  the  arch  roof. 
The  clerestory  or  upper  deck  itself  is  in  the  form  of  an  arch, 
and  the  deck  windows  are  arch  shaped.     The  carlines  at  the  ends 


OTHER    iET.MLS  '    "       '  ■ 

The  headlining  employed  in  t|ie  upper  deck  is  .\gasote,  steel 
being  used  in  the  lower  deck,  j  The  end  doors  are  of  steel. 
Wooden  interior  finish  was  useq  in  the  first  cars,  but  a  system 
of  veneered  steel  interior  finish  las  been  satisfactorily  developed 
and  will  be  emplojed  in  future' cars.  This  consists  of  a  steel 
plate  with  a  layer  of  canton  flarinel  glued  to  both  sides.     Glued 


of  the  deck  windows  are  3'4   in.  by   1?)<  in.  by  3/16  in.  angles      to  this  flannel  is  a  layer  of  mahogany  veneer,  and  in  the  cast 


and  extend  between  the  side  plates.  Above  the  deck  windows 
they  are  tied  together  at  the  ridge  by  Z^ \  in.  by  !?«  in.  by  3/16 
in.  angles.  There  is  also  a  lower  deck  carline  used  between  the 
two  through  carlines  and  the  upper  end  of  this  is  connected  to 
a  deck  side  plate  formed  of  pressed  shapes  and  extending  be- 
tween the  through  carlines.  The  roofing  plates  are  1/16  in. 
steel  with  tar  paper  placed  between  tliem  and  the  carlines. 


of  colonist  cars  a  final  layer  of  lirch  veneer  is  used ;  in  the  first 
class  day  coaches  this  final  layer  is  mahogany.  This  veneered 
steel  finish  can  be  bent  to  almost  iany  shape  any  number  of  times 
without  any  detrimental  effect.  \  There  is  so  little  wood  used 
that  it  is  practically  fireproof,  so  ♦that  the  effect  of  a  wooden  in- 
terior finish  is  obtained  with  steel  without  the  disadvantages 
of  the  latter. 


-'■ : :  ^    ' 
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The  exterior  finish  is  a  mahogany  color,  to  harmonize  with 
the  natural  wood  mahogany  sheathing  employed  on  wooden 
passenger  equipment  on  the  Canadian  Pacific. 

The  cars  are  fitted  with  long  travel  friction  buffers  and  with 
iriction  draft  gear,  a  short  shank  coupler  being  used  instead 
of  the  long  shank  which  is  common  in  passenger  equipment.  The 
advantage  of  the  short  coupler,  aside  from  eliminating  unneces- 
sary weight,  is  that  it  gives  a  greater  side  throw  of  the  coupler 
head  without  increased  carry  iron  clearance.  The  advantages  of 
this  were  apparently  for  a  long  time  overlooked  by  car  builders, 
as  the  use  of  long  shank  couplers  continued  long  after  the  build- 
ing of  cars  sufficiently  strong  to  cari:y  tlie  draft  gear  out  nea,r  tl^fi 


the  refrigerant,  and  the  bunker  has  not  been  so  built  as  to  dis- 
tribute its  refrigerating  effect  evenly  throughout  the  car.  This 
last  was  fully  established  by  the  use  of  thermographs  and  the 
electric  recording  thermometers  in  various  parts  of  the  car.  The 
use  of  a  dead  air  space  in  cars  is  not  found  to  be  successful. 
Cork,  the  best  known  insulator,  which  is  almost  impervious  to ; 
water,  and  contains  practically  no  nitrogenous  material  which 
might  produce  decay,  has  not  been  used  to  any  great  extent  in 
car  construction.  Wool  and  hair  felt  are  good  insulators,  but 
their  high  percentage  of  nitrogenous  material  makes  them  good 
bacterial  media  when  moist.  These  materials  when  once  moist, 
seldom  dry  out,  and  the  result  is  putrefaction,  giving   rise  tO|; 


■■  ■!7"'■'■■■■''■'^'\'''^   ■■r''.'.-  :-^-^''  ■'"'-"■':   '■■   Roof  Construction  and   Section   Through   Side   Win-dows 
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end  sill.    The  attachment  of  the  draft  sills  or  side  castings  at  this 

point  also  reinforces  the  steel  platform  beams  and  increases  the 

^resistance  to  bending  of  the  platform  beams  at  the  end  sill.    ;   v   ■ 


TESTS  OF  REFRIGERATOR  CARS 


.-:■     To  test  the  efficiency  of  refrigerator  cars  in  the  shipment  of 

;,dressed  poultry,  and  to  determine  the  changes  that  take  place 

in  this  poultry  in  transit  at  different  temperatures,  the   Bureau 

of    Chemistry,    United    States    Department    of    Agriculture,    has 

..made  complete  examinations  and   records   of  120  carload   ship- 

■  'tnents  of  dressed  poultry,  which  traveled  an  aggregate  of  140,000 

miles.     The  hauls  averaged  between   1.000  and   1.500  miles,  and 

terminated  generally  in  New  York  City.    No  car  was  used  twice, 

..and    many    different    types    of    ordinary    refrigerator    cars    were 

.employed.     The  shipments  were  made  in  winter  and  summer,  so 

that  the  eft'ect   of  outside   temperatures    could    be    determined. 

As  a  result  of  this  experiment  it  is  stated  that  the  builders  of 

refrigerator  cars  have  not  kept  pace  with  the  refrigerating  in- 

lustry  in  general/-':  :■'-  '■■  '^-  ': . '^f , :•■■: ■  x/. ^" \>'^----V-'^- '  ^\/,.'^^^■■-'^■v ■•:;>- '■:?;-;'^' 

,    The  experiments    indicated   that   less   than   31    deg.   F.    is  the 

rnost  satisfactory  temperature  for  dressed  poultry  for  long  hauls. 

The  information  furnished  by  these  120  car  shipments  indicates 

■.^'that  most    of  the  refrigerator    cars   of  the    United   States  are 

not  built  to  maintain  the  best  conditions  during  warm  weather 

.:  for  the  transportation  of  a  highly   perishable   commodity,   stich 

■;as  dresfed  poultry.     Certain  refrigerator  cars  are  much  more. 

'".efficient  than  others.  -:'■':.    ''^  ■■  -  ^■'''-  ;■'■■''-';■  y  :■:/■■;'■/-. r  ; 

The  insulation  of  the  car,  in  relation   to  temperature,  is  its 

most  vulnerable  part,  with  the  character  of  the  ice  bunker  next 

m   importance.      In    the   past   the   insulation    has   not   been    suf- 

-:  nciently  heavy  to   maintain  the  low   temperatures  produced  by 


■■.-.  ?-•■.-■■-■•■■ 


■-., ,  .'V^?.;    V 


offensive  odo!"s,  which  contaminate  goods!     Some  of  the  vegeta-^! 
ble  or  cellulose  fiber   insulators   are   perhaps   slightly   more   re-.-i 
sistant  to   moisture   and  bacterial   action,   but   in   time   they  also  '. 
become  moist,  and  the  alkalies  present  in  such  material  hasten, 
their   chemical  decomposition.     It   is   for  this   reason   that   car* 
builders  are  exerting  every  effort  to  prevent  moisture  from  reach-  ' 
ing  the  insulation.     Mineral  wool  is  least  subject  to  decay,  but/ 
is  difficult  to  manufacture  into  strong  m.aterial.-       i\    .•■"'!••'" 

The  insulation  in  the  side  walls  and  floors  of  the  cars  used 
by  six  different  lines   shows  no  radical  difference  in  quality  or 
quantity,  though   methods  of  construction   in   certain   cases   arc  • 
preferable.     The  roof  of  the  car  theoretically  is  most  severely  . 
taxed  to  prevent  transmission  of  heat.     The  most  efficient  carsv 
studied  were  those  %vith  th.^^-best  insulated  and  best  built  roofs.  •; 
More  attention  should  he  paid'  to  roof  and  floor  insulation,  and  < 
the  latter  more  effectively  protected  against  moisture^;  •. -.^^^^^ 

The    wire-basket    principle    of   ice   t^unker   is    sound    because'- 
abundant  air  access  to  ice  and  salt  results  in  increased  efficiency. 
A  serious  shortcoming  of  the  present  types  of  cars  is  the  im-.i 
possibility  of  equaHzing  the  temperati^re  at  the  center  and  at 
the   bunker  so  that   all  parts  of  the   car  are  sufficiently'  cold.; 
Good  bunkers  and   any   additional   insulation,   together   with   the.", 
stowing  of  the  load  so  as  to  provide  passages  for  cold  air  be- 
tween packages,  should  materially  help  to  improve  results.     The 
well-cooled  package  does  not  show  changes  in  temperature  cor- 
responding to  those  in  thj  air  of  the  car,  but  a  long  continued 
increase  of  temperature  or  "^direct  cotitact  between  the  package 
and  the  wall  of  the  car,  and  therefore  the  source  of  heat,  af- 
fects the  goods  in  the  course  of  time.    It  is  the  constant  or  main-  - 
toined   rise   in  the  average  temperature   of  the   car  tliat  is  re*  ' 
sponsible    for    objectionable    results    noted    at    the    expiration  tui 
long  hauls.  •      . .  - 


■■V  •-'-,•   '^ 


-?.'•■  ■.  \. 
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Shop  For  Steel 


Construction 


■  /  '<■ . 


Use  of  Steel  for  Canadian  Pacific  Freight  and 
Passenger   Equipment   Necessitated    the   Plant 


•:  The  Canadian  Pacific  now  has  in  service  over  30,000  steel 
frame  box  cars  of  the  type  described  in  the  Railway  Age 
Gazette.  May  10,  1912,  page  1050,  and  after  some  experiments 
covering  two  years  with  a  steel  car  for  passenger  service, 
the  road  has  decided  to  enter  extensively  into  the  use  of 
that  type  of  equipment.  As  it  is  the  intention  to  carry  out 
the  construction  of  both  the  steel  passenger  equipment  and 
the  steel  frame  box  cars  mainly  at  the  Angus  shops  in 
Montreal,    a    new    shop   building    has   been    erected    for   this 

purpose.  .:.     :;  ;;  -, 

The  building  is  a  brick-steel-glass  structure  with  a  rect- 
angular body  having  an  extension  at  one  end,  as  shown  on 
the  plan.  The  width  of  the  main  building  is  182  ft.  and  its 
length  402  ft.  6  in.     Beyond  this  there  is  an  extension  having 


'  V  ■      *  ¥■  , 


are  within  the  building  and 'the  third  is  outside  at  the  end 
of  the  midway.  In  the  general  arrangement  of  the  Angus  ': 
shops  there  is  a  broad  midway  or  drive  dividing  the  shop  - 
scheme  into  two  parts.  This  midway  is  spanned  by  a  travel-  '^ 
ing  crane  which  traverses  it3  whole  length.  Its  runway  has  ;■ 
been  extended  to  overlap  the  runway  of  the  outside  crane  of 
the  steel  car  shop,  so  that  it  tan  deliver  material  to  this  shop.  . 
All  three  of  the  100  ft.  cranes  have  a  travel  across  the  shop,  - 
for  r-easons  explained  laf^iv^^hile  the  70  ft.  crane  travels  paral-  -.. 
lei  to  the  general  movement  of  the  work  and  material. 

The  building  was   started  of   April   1,   1913,  and   five   months 
later.  September  1.  the  first  car  was  turned  out.     By  the  end  of     ■ 
October  eight  cars  per  day  we^  turned  out,  and  this  output  was    ' 
subsequently  increased  to  twelve  per  day,  working  eight  hours 


The   Shop   is    Exceptionally   Well    Lighted;    Spacing    and    Punching    Machines  are  Shown  in  the  Foreground 


a  length  of  202  ft.  6  in.  and  a  width  of  72  ft.  This  extension 
is  used  for  the  assembling  of  freight  cars  and  has  a  capacity 
for  10  cars  at  one  time.  The  erecting  portion  of  the  pas- 
senger car  shop   will  hold  eight  cars.  ,•..'•. 

The  shop  is  well  lighted.  The  windows  occupy  about 
265'2  per  cent  of  the  side  wall  space,  iti  addition  to  which 
there  is  a  series  of  ventilated  skylights  14  ft.  wide  extending 
for  nearly  the  whole  length  of  the  building  and  spaced  27  ft. 
from  center  to  center,  giving  a  skylight  area  of  51.1  per  cent 
of  the  total  area  of  the  roof.  The  general , character  of  the 
steel  structure  is  shown  by  the  engravings. 

The  main  crane  equipment  consists  of  three  traveling 
cranes  of  100  ft.  span  each  and  one  of  70  ft.,  the  capacity  of 
each  being  10  tons.     Of  the  three  craMies  of  100  ft.  span,  two 


only.  The  shop  was  designed  for  a  capacity  of  ten  freight  cars 
per  day,  in  addition  to  the  paasenger  car  work,  but  it  can  be 
operated  up  to  fifteen  cars  per  day  without  difficulty. 

The  tool  equipment  for  the  ffeight  car  work  consists  of: 


■■->•■.' 


S  spacing  machines  for  use  in 
webs  and  flnnReK  of  center 
for  Z  bar  center  sills 
3  high   S])cec!   inir.chcs 
1  coping  punch 

1    coping  punch  for  center  sills 
1_  asseitibling  tein))late  for  end  ^ames 
1   assembling  template   for  side  i  rames 
1   assembling  template   for   underframes 
1    storage  rack   for  Z  bar  center 
1   storage  rack  for  floor  stringe 
1   storage  rack  for  side  plates 


spacing  the  punching  of   holes  in   the 
;ills,  for  small  Z  bars  and  angles,  and 


242 


sills 


i'^  ;■"' 
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•  "  1   storage   rack  for  center  sills     ,\  .■•■■'.■...■  '^''.-^   .■■;.•.'•.%•».:-.•■'■" 

;     '       1  Storage  rack  for  side  sills  '   '     '     ■  '     ■'■     '."■■      ■■■:■    "  '■'.''   '    '  ^  • 

'■'  For   the    construction    of  passenger    cars   the   equipment    con-  \' 

sists  of:     V:\;v■•■'■■'\■^^-.:',;.l■■;;•:"^.■:V•^/;;: v"J;,;.V^^  ■.1'";.-.-. 

1  assembling  template  for  undcrirames  .<':^ ^'::^/ :  :\l^;'-l^i:.^-.>-:^:}y'''  '^■]]  -j 
.■"  1   coping   punch  ,,  /^  ..^^^V.'J.'"-    "v  l'^  "'A  "■^>  •.""••  >^; 


:".  1  set  of  plate  rolls  •■"...  .'  •  ■•' :,-: .-VJ-" -"  ;•  "■^-  ■,';.■';■.■.- 

'_'.[  1   spacing  table  for  plates         ■-■.''<''/'-"  -V:'  ••■■',    '-'...•r?'   •~--^--' 

-"  1   plate  planer  .  rr-".'. ''-■,■.'•''■■■■••.  :'•  .-•i"^-.  .■■':  '.■■'-..:.' 

.  ,  1    plate  shears  ■  V/>.V' v' •;■■:■'   "l\;';i      ' -.-> 

1  spacing  table  for  belt  rail      '>-;  V ..■  iC •'-'•'■   ^.\       ^^■ '■■'■■ 

■;■;._  i:  transfer  table    ;,  -r  ■i-^'y'''.'^.--'^''^' ,  ■■'■'■^^\^ ^r-  ^:^':■■■'■'' 

In  addition  to  "the  above  there  are  a  number  of  riv 


2  high  speed  punches      ■ -..  '    V''c" '■;■•.■',■;.••?  '      '--  .  N^- '''•'-"  ~-\.    ■■."-•'..      ■. 

,1  coping  punch  for  center  sills  ';  /^^^^^^  in   the   assembling  portion   of  the   shop,"  so 


et  Tieating 
located  as 


mrt  Glass 


>'-^m^' 


nmiMi!!PliM!N| 


^m 
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Sections  Through   the   Canadian    Pacific   Steel    Car   Shop    ■    ry';^.-.^.;^:^    ■.:;•,; 


"%'  • . 


-  ;    *' 


1  angle  shears  ;■'■•-'?.■•■;■•■'';,;';•■,.•/:■■ '-;■■•■;,'■ 

1  metal  cold  saw     v^  -'v :/•''■"';■•.■' .:■;• 

1  metal  band  saw    ■      ■■■;.  ;■.•   ■. .  ■•". .  -■  ■  - 

2  spacing  tables  for  roof  plates 

1  set  of  bending  rolls  for  roof  plates 


■■'■■•  ::  ■.  .,■    ^,-  •■'.     ^i      ,         to  be  convenient  to  the  work.    Oil  is  the  fuel  used  in  every  case. 
V -.,:>. -'i;'  •  ■■\[:,-.,.^-::.;^i:":^h^  tools  are  all  located  in  the  main  body  of  the  shop  as  in- 
.-■^'^-  ;  ;'^!;v /'''^^.v^'/;*::^  ^;vl--dicated  on  the  plan. 
i;.-i^\' ^•.^.'.v  ;."-■■  '•    ...  The  fundamental  idea  followed  in  the  passajge  of  the  material 
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Shop  For  Steel  Car  Construction 


Use  of  Steel  for  Canadian  Pacific  Freight  and 
Passenger    Equipment    Necessitated    the    Plant 


\     Tjic  CaiKV4ian  PatifiG^  has  in  service  over  30.000  -teel 

frarav  ,1».'K  cars,. of  the  type  descrilnil  in  the  Railway  Age 
Ga/elle.    May   10;  1912.  jjajje   1050.  and  after  some  experiments 

.  coverij)^  t\\ o  A-ears  Jw^  ^ar   i.>r  pas>en;4er   service, 

the  rfatl  has ■  dfci<le<l  to  enter  t-xteiisiveiy  into  tlie  use  of 
that  type  f'f  e«iuipiiient.     As  it   i>   the   intention   to   earry   out 

:  tlie  construetivUiof  both  the  steel  passeujjrer  equipu'iiU  ami 
the-  steel  iraiHi6:.h«»x  cars  juainly  at  tlie  Anyn>  shop>  in 
^Ll>utrl•al;    a   tlctt':>hopvbHiidi|TiL«    has    been    ereoteil    f"r    tlii>. 

■.  jliitrposc.-.   ■/■^•■:.,/:0y;  V  >'■ ';■ 

-The   bniUliysr  is  a  brick->tee1-j?'as5   structure   with   a   rect- 

:"  anj?^ttVar  hody  havitig  a^  at   <'ni-  en^I.  as   >h<>\\n  on 

>ttH-i>la{i;     Tile. width  of  the  tiiain   buildiu.u  is   1S2  It.  and  it- 

IcHtith  402  It/  o; in.;.  IVeyonil  this  there  i.->  an  extensi<.)n  haviii.^ 


are   within   the   buildin.u   andltlie   tiiiril   is  out-ide   at    the  end 
of  the   midway.     In   the   genlral   arrangement   of  the   Angus 


sliops  there  is  a  broad  mid 
scheme  into  two  parts.  This 
ing  crane  which  traverses  it; 
been  extendud  to  overlap  the 
tin-  .stvi'l   car  slic'i).   Si-  that   it 


Ml   three   of   the    100    ft.    cram  ^   have   a   travel   across   the   shop. 


fill-  reasons  ixplaiiuil  later,  wl 
lei  t"  the  .general  njovenunt  i 
The  liuildinij;  vas  started  o 
later.  Srptemlier  1.  llie  ;"ir>t  ca 
October  eitiiu  car>'per  day  we 
snbsequeiuly   increa.sed   to  iwi 


ly    or    <lri\e    dividing    the    shop 
midway  i-  sjianned  by  a  travel- 
whole   length.      Its   runway   has 
runway  of  the  outside   crane  of 
an  deliver  material- to  this  shop. 


ile  the  70  ft.  crane  travels  paral- 

f  the   work  and   material. 

.\pril   1.   K'13,  and  live  month's 

was  turned  out.     By  the  end  of 

•  turned  out.  and  this  output  was 

e  per  day,  working  eight  hours 


The    Shop    is    ExceptionaMy    Well    Lighted;    Spacing    and    Punching    Machines   are   Shown 


in  the   Foreground 


.^a  length  r^f2Ci!2  ft.  (5  iii>  and  a  Avidth  of  72  h,  This  extension 
is  u.-ed  for  jhe  assenibling  oi'  freight  cars  and  has  a  capacity 
irir  10  cars,  at  .one  l]i>ie.  The  erecting  ponioii  of  the  pas- 
X*'ng«f  car  sh<>p   will  hi dd'  eight   cars. ^ 

y' The    shop    i-\v<d  '^ 'i*-'    \vindows    occupy    aboitt 

26' J  pef  cent  of  the  side  wall  s)»ace.  in  aiblition  to  wliich 
there  is  a  series  of  yrctitilaited  .-kyhghts  14  ft.  wide  extt  iiding 

'ior  ui-arly  the  :Vvh«»l.e  length  oi"  the  building  and  spacetl  27  ft. 

•from  Cfivter  to  center,  giving  a  skylight  area  of  .=^1.1  ].i  r  eiiit 
vof  the  total  area  of  the  roof.  The  general  character  of  the 
.jitvcl  .-tructurc.  is  shown  l.y.  the  engravings.  '  ,     -. 

'V    -The  :  inain~  <ra1ic .  'e.quii»  cotisists     of     three     traveling 

crane>  of  lOO  ft.  'span  each  and  one  of  70  ft.,  tlu-  c.ipaeity  of 
each  htuift  10  tons.     Of  the  three  cranes  of  100  fl.  span,  two 


r  a  .-ipaciiy  of  ten   freight  cars 

le 


l^aciiin   the   |iuiH-liing  of   holes   in    the 
ills,  foe  Mimll  Z  bar's  and  angles,  and 


only.     The  silop  w.ib  d^'^^ivined  f 

per   day.   in   addili<.'n   to.  the   pa.«  «en.ger   car   w^uk.   but    it   can 

operated  np  to  nfieeJi  cars  per  d^  y  wiih<«ut  ilitticulty. 

The  t«,>ol  equipment    for  the   fi  eit;ht  car  v\ork  consists  of: 

5  spacing  machines    for    ii>e    in 

\>el>s  ai'd   rtaiiv;  •»  iif  centtT 

for  7.  h:iT  oeiiter   -ill* 
3  liish    si>c(<i   I'tii  ehi«         ,     , 
1   cojiinK  i>ttiic!i  =.     •■ 

1   co|.ing  piineli  for  cchtei-  "-iH* 
^.-        1    a-<cniliUi:v{   tenifilati;   foj-  (id   I    anus 
1    assemhlirfj  lenijihite   fov   -ii<le 
I    assembling  liiniilatc    lor   inide 
1    storage   rack   for  Z  li.ir   center 
1    -toragc   rack   for   flour   -trinj;! 
1    -lorage  rack   for  side  plates 


_'4_' 


uiieV 
fianies 
.ills 


;i 
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r  storage  rack  for  center  sills     .     '  ii'' '^     ■■./,'■'/ 7  ,;  \V'.V-'-.'-  .  -"••:.  •■> 
1   storage  rack   for  >-ide  !?ills  ..•;■■       ■  ;.    V       '    '■''";-/ 

'    For  the  constriiction  of  passenger  cars  tlic  cqutpiiivnt  con?  .' 

;SistS    of:       V,/:'----^-v  ■:;::.',.,;'■.;■;■_:  .:;-'^  ''"■}"[-'  ■'■■■     'i 

_■■■'.     1   assembling  temiilate   fv>r  underfraiJies\^ ,.;;:./  .     ;»....•..; 

.,'        1  cojiing  punch  .■'  '■^■'  ^'- ■.■■:■■.  -O-     ;S''^'.^"    C'   ,' 

■■-  '         2  high  speed  initiclics^  '"  v  v   •    ^     :  ~;     ' ';:    'V.  v-:^    ■■■-;■.         ' '. 

1  coiiinp^  itunch  for  etriter  sills-."-     •    ■. ,    •;.',      ■..."■.•:'    .■:''■.■■:''■":"■"■. 


V  .,-  1  set  of  plate  rolK        '     ■■-:■.-'.;■'.•      -•'  jv—   -'^     -  >^  ■.-.  »x- ■■="•:         -•..; 

■..',.  1  'spacing  table  for  plates       ,  V.^.-..  ^ '        ;   '' ;  J '■    V  v: '  -  :.''.i    v^       . 
:■;;.;' I  opiate  :planer      ..  ''   .'\      '"*'.,"       '     ^-         "  "•  .' '  .-'     ■'■::-■  -/ 

'•'■'.■    ■■1   plate  s-liears  •■;,;';■;■;  .'  ■■    /.■      ;;     '    ,  •.  \   ,'    .  %"  v    '   '' 

*  ■'/' 1   *I'^'".S  tali!  e  for  belt  rail  .  ■"    '  v' •..■;..';,.■■>■:,•■"'■..;■ .     '    ,         % 
'\,—    ./.J  transfer  .table  .;       '  '  :    ■..'.■"'    "".  >' ';■  .^■-r  :  "  "":    .-.^^  ■  ■'■'^'/■'  ':  -"  ■'. 

'in  addition  t<3|  the  above  there  are  a  nmnber  of  rivet  heating 

tiirnaccs  iiv  the  asscnibhng  pt>rtioii  of  the  shop,  so  !•  'catwl  Jis^ 
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.Sections'  ThriBugli'  thff^''Canad^l)  ^PaclWe,  Steel  ;Car   Shop  ■  ;^  >i/--: .'  '";\.;^'  ■;:.■;':■  0  ' ' 


r  angle  shear?  •'  ..  ;;;■■. z^;-'^ 

1   jnetal  culd  }-;i\v  ■    ■  .  ■   '■ 

1   raetnl   band  saw     ;     ;;:;.;.■.-. 
i  i-IKicing  table*   fr»r  vri.  f  plate* 
1   set  of  beiulilig  f^oHs/tcir  roof  .plpte* 


/to  be  eonvcuicni  i«j  the  \v^>rfcv    Oil  is  the  fuel  used  in  every  ease; 
:■ :"  ,:The  tools  are  all  lucatcd  in  the  liiain  Tjodj'  o-f  the  ^lop  a#  in- 
\v..>;     dicated  on  the  plan.  -       •'     '        .    ■  -  '  ^ 

.  /-  ;  Th«'  fundairicntal  idea  followed  in  the  jta^sage  i-<f  the  Hi.nterial 
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through  the  shop  is  that  of  having  it  travel  on  one  course  from      out  retiuired.     This  consists 

-its  entrance  as  shajjcs.  cut  to  length,  to  its  exit  as  finished  ma-      projecting  from  it  at  proper 

terial  in  the  form  of  a  car.     At  hrst  sight  it  seems  strange  that       macliine  strikes  one  after  the 

the  .travel   of  the   two   100   ft.   cranes   should   be   at   right   angles       after  i^  the  shape  which  is  I|eing  punched,  it  stops  the  latter  at 

the  exact  spot  under  the  purich  where  the  holes  are  to  be  made. 


:^]'jy-yoL.  ss.  xo.  s 


of  a  strip  of  wood  with  steel  pins 
intervals.  The  stop  of  the  spacing 
other  of  these  pins  and,  as  it  drags 


.  ;'.l;.  .  A    Side    Frame    Ready    to    Go   to   the    Erecting    Frame 

.to    the    course   of    the    material    instead    of   parallel    to    it.      The 

'/reason  for  this  is  that  it  is  often  necessary  to  carry  material 

.i,   across  the  shop  from  one  tool  to  another,  while  the  nKjvement 

•  in  the  general  direction  of  rough  material  to  finished  car  is  ef- 
-'-.fected  by  the  passage  through  the  punching  machines  them- 
',,  selves.  Thus,  for  example,  the  shapes  enter  at  the  north  end, 
•Vvarc  carried   to  the  punches   in  the  tirst  bay  and  are  moved  on 


Erecting    Frame    Used    for    Freight    Cars  ,;■,..;-:.•  ;. 

The  work  done  is  very  exact  and  all  parts  are  ihorouglily  and 
perfectly  interchangeable.  <■'^'.^   '.   '■^''"■?:''[:'"-'.'^''-:'''-f":'- 

For  punching  the  short  pie  :es,  a  simple  method  of  spacing  is 
used.  The  punch  is  kept  rurpiing  continuously  and  leading  out 
from  one  side  is  a  bar  in  which  holes  arc  drilled  to  correspond 
to  the  spacing  desired  in  thi  piece  to  be  punched.  One  man 
drops  a  drift  into  the  hole  nearest  the  punch,  and  the  helper, 
on  the  other  side,  pushes  the  s^ape  against  the  drift.     The  punch 


Template  for  Setting   Up  Side  Framing;  the   Pockets  are  for   Holding   Tools 


tTirough  them  to  the  second.  Here  the  transverse  crane  car- 
ries them  to  the  next  machine  and  the  punching  is  coiupleted. 
.  With  the  spacing  machine  a  single  template  bolted  to  the  side 
of  the  rack  by  which  the  machine  is  moved  is  all  of  the  laying 


cotiics  down  and  makes  the  tinst  hole.  As  it  rises  the  drift  is 
shifted  to  the  next  hole  and  tile  pieco  brought  against  it,  when 
it  is  m  place  for  the  second  thole,  which  is  punched  by  the 
downward  motion.     Again  the  drift  is  shifted  with  a  repetition 


r  -  •» , 
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of  the  other  motions  until  the  work  is  done.  These  holes  are 
punched  in  the  lighter  parts  at  the  rate  of  about  36  a  minute. 
:i.,The  undcrframes  are  assembled  on  one  side  of  the  erecting 
shop  and  the  side  frames  on  the  opposite  side,  with  the  stock 
of  parts  required  for  each  piled  on  the  floor  between,  thus 
making  the  material  accessible  for  both  gangs  and  admitting  of 
the   bringing   in   of   additional   material   without   interrupting   or 


"    ■'.  General    View    of    the    Freight    Car    Erecting    Floor 

interfering  witli  the  work.  For  the  side  frames  there  is  a 
series  of  racks  on  the  floor  in  each  of  which  the  several  ver- 
tical and  diagonal  braces  are  kept  separately.  Xcarby  there  is 
a  horizontal  jig  or  template  on  which  the  whole  side  frame  is,- 
assembled.  On  this  template  the  sills,  plates,  braces  and  posts 
are  laid  in  place  and  brought  into  adjustment  by  drifts  and  cot- 
ter drifts,  very  little  bolting  being  used.  The  cotter  drift  is 
merely  a  drift  with  a  hole  for  a  flat  wedge  cotter  at  one  end, 


location  of  iHe  several  parts  and  the  fratnt  IS  then  moved  for- 
ward to  another  similar  assembling  table,  where  the  side  sills 
and  other  parts  of  the  end  framing  are  added  and  the  whole 
riveted  up.  In  the  case  of  the  cover  plate  for  the  bolsters,  and 
some  other  of  the  bent  parts,  the  holes  are  punched  in  tliem 
and  the  pressed  steel  webs;  but  as  both  of  these  pans  are  apt 
to  be  irregular,  due  to  the  process  of  forming  them,  they  are 
clamped  together  with  screw  clamps  and  drifts,  and  then  all 
boles  are  reamed  to  fairness  with  an  air  driven  reamer. 

\\  ith  the  side  and  underframing  as;-eml)led  separately  in  this 
way,  the  latter  is  run  forward  on  its  trucks  urtder  the  erecting 


:  ■  •■  "V.  7'  •* 


prciflht  Car   Erecting  Shop   Showing  the   E.rectinfl   Frames  in  the 

^_.^■r■\^^*{■■:'''].i^   '/■'{'     ;  > /  Background'^  V >  "'•^\'^''^'-^t^:^.">^  '',•.■; 

frame,  over  which  there  is  a  traveling  crane,  running  parallel 
to  the  tracks,  as  at  this  point  the  manufacturing  has  been  com- 
pleted, and  the  work  consists  of  handling  the  material  forward 


The   Machine   at   the -Left    Draws   the    Piece   Through   the    Punch    and  Automatically   Stops   It   at   Points   Where    Holes   are  to   be    Punched 

to  hold  it  firmly  in  place.    When  the  whole  frame  has  been  put  for  erection.    The  whole  process  is  exceedingly  simple,  and  the 

togcti.er  it  is  riveted  on  the  template  l^efore  being  taken  to  the  shop  is  exceptionally  free   from  litter  at  all  times.      -..:..;..:;•■  v;; 

erecting  frame.                                                                     '            .  Under  the  erecting  frame,  the  side  and  end  framing  are  lifted 

The  underframing  is  assembled  in  substantially  the  same  man-  to  place  on  the  underframing  by  the  overhead  crane,  being  first 

ncr.     The  center  sills  and  cross  bearers  are  assetnbled  on  sta-  bolted  and  then  riveted.     .\s  the  underfrainjng  is  placed  on  the 

tionary   iron  pedestals   that   are   arranged  to   properly  gage  the  trucks  before   this  is  done,  the  completed   skeleton  of  the   box 
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■■.•>'' 


■I..- 


>:^''-.-r. 


■■-}■  ■ 


...;FvV 


ihrftujfh  iIK"  sht»j»  is  lltat  •'!  h:i\in,u  it  tr;i\il  •■n  <>\\v  ci>ur>v  I'r.iiti  iiu  ri(;rii\<l.  ri,i.>  t.-i'ii>i>ls 
h<  fUtrantX'  as  sl);i[li's.  cut  ti>  Imiitli.  ti>  its  r\it  ;is  liiiislud  ma-  jin  ijiiniiii  I'li.iii  it  at  prMjKr 
ivrial  in  tlic  form  of  a  car.  Ar  lirst  M.yln  it  -itiii->  ^iraiiiic  tiiat  iracliiiu'  >iril<r>  .iiu'  ai'irr  tin. 
Iho  travvl  «'vt  the  twt.   1(10   H.   craiii-s   slii.uM   l.i'  at    rivlil    aiiuiirs       aftir  n  tlic  >\y.i\v  uliidi  i>  1 

tile  exact  sjjut  uiukr  the  pun 


-.  ■  >       -•■■ 


<i  a  strij)  ni  whikI  with  slcil  pins 
ntcrxals.  TIic  ^ti.p  oi  the  spacing 
t'thcr  III'  thoc  pills  aii<l,  as  it  drags 
■illy  imiiched.  it  sikJ)*  the  httter  at 
h  uliere  the  h<'U'S  arc  tu  he  made. 


■"''''^^':^- 


.A    Side    Frame    Ready    to   Go   to   the    Erecting    Frame  -' ■     ' 
':  V'                                                                                                                    .     I  hi    work  done  is  very  exact 

;tM'  the    CKHr.se   «*f    tifc    material    instead    "i    jtaraHel    tu    it.       Ihc  iiert'ectly  ititerchan.waltU-. 
..rvas.«,'ri  ir>r  vH^^^^                            ot'leii   necessar.\    t"   can\    nialerial 

across  the   sh<ip   front  <»ne  too]   to  another,   while   the   mnvemeiit  u-mI.      lite  piincii   is  kept   run 

iiv  the  .general  direction   <if  roimJi  tnaurial   to   rini>lied  car  is  el-  t'r'iii  <.ik    vide  is  a  Itar  in   u  iii 

fect.ed    hy  .the.  pa^ijaffiB'  ihrou.i;!]    the    ].im<hiii!^^    machines    them-  to   the   spacin.u  desired    in   the 
selves-.  ^*Fhi^^^;.£ore>can^p^^^             sliajies   enter   at    llu-   norlli   end. 
iiirv .  eurrietl  ,t4^ tho'' jitinch^^^^  in  the  lirst  lra\    and   are   mi.\ed   "U 


Erecting    Frame    |/sed    for    FreiQht    Cnrs    '     -,         ■•■■■<.-^ 
and  all  parts  are  i!  ' 'riaiiiliK   an«!. 


drii]is   a   drift    into   the   iiolr   n 
on  the  other  .-.i<le.  pn-lu>  the  s 


lor  punchiiiL;  tlie  >hort   piec 'S,  a  sample  methi.il  ..f  spacinji  is- 

in.!?  ci>niimioU5ly  and  lea<lini4  out 
Ii   lioles  are  dri!}ed  to  corresjioud. 
piece   fe.  tie   pUi>ch.e«l.     (.)ne~4nan 
are>t    tlie    punch,    antl    the    hilper..; 
ape  ai;ain>t  the  drift.  "Clie  itunch 


Ternplate   for   Setting    Up   Side    Framing:    the    Pockets   are   for    Holding    Tpols 


thf<Vu!J^^h-  thiMn  t»V  the'  second.      I  fere   the   transverse   crane    car-       omies  dtiwn  and  makes  jlie  tirlr  hole  "   As  it  ri<e^  the  drift  is- 


r 


rics   tliem   l<i   the  ne^ikt   niachine   and   tiie   puncliiiiu    is   completed.        shifted   to  the  ne.xt   hole  and   tli 
.     \ViVh  tluvspacijis.mnch^  it    i-'    m    filace   for- the   second 

.♦Vf  t he  rack  by  which;  die; tnachitVe  ^  of  the  layint;       d.iwnwartl  motion,     .\iiain  tlu- 


pivc--  hron.iiht  au'unsi  it.  when 
lole.  which  ■i.>  ptljiched  In  the 
rift   i-   shifted  with  a   repetitit^h. 


.r.-'  ■    ■)  .-.  ■ 
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•  ■I'  .. 
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nt  tlu'  oiIkt  iiioiinns  \nn\]  xhv  work   is  clt>m\     TIk'sc  1j» vies  arc  '^. cat jhjv  jcirt;-'  nnid  "ilic  mimv  i«  t!uyt«V''Vv<l  for- 

luinclK(l  in  llu-  lijiluvr  parts  at  \W  rate  <jf  about  3C)  a  iiiiivutt\       \var<l  U»  an'^tlior  >in)ilar  assoni14irij4 .  ioi>lt\   \vhcrfe  Ur^  /^iUc;  v^^^^^ 
'llic  undorfratnes  are ;assi'ml)]i(l  < >u  one  side  of  the  crcctiii.if  ..  ■;iiT«l  otiier  i«irts  «;t   the  en c I   (ranvini*  ;irc'^atUTi<l'  «ml  ihy  Avht«Je 


'    <\u>\)  an<I  the  side   franus  f»n  the  <i|>p()site  side,  with  the  stock 
.  ..f    parts    reMuired    fur  .i^ach    piled    on    the    tT«M»r    hctwccn.    thus 
.Hiakint:  the  iralerial   acoe'^sihk-   t^r  liotli  cianys  anti  admiitin;.;  ot  , 
'c  tile    1  >r i ni: in,a;   ill   ut   adilil i<  'nal   niaterial   without    iiiterrnptini*  -VVr 


rivrted  Up.  lit  the  case  < if  the  v^iveTjika^^  i\>r  \hi^  ft'^^-Hvt^  XH<\ 
SfViiu-  vttlier  i.f  the  Unt  jiaris.  theVh-^lesSarv  pWnirU<:d  in .  them 
an<l  the  pressed.  >levl  \vel!>;  huti  as  bi.tiint  tiies^i-  p;*rt>i,  ate  ufrt 
;^ 4<>  he  ii'te.yulaT.  due  u •  the  pr<v:e<s  .i^f ,f' 'Tin^pir  iliviiv  th^y:  arc 
clamped  ti)!t(elhcr  with  serew^VlaHy>S;;mti  -drifts,  aird^  tjivv  ^•'^ 
liok  A  are  reamed  '  t->  iairne<i:\\iih;tir  air  driven  i^iiiiHr;  '-'\ 
With  the  sifle  aufl  undirifgLnvinii  ;i.''>iiutiiv<l  SHLt-:iratel\  m  this 
wayv  tliV  ia(ft«.r.  is  t'nn  'f< 'rAvantyofv  it*; ^ftVui-k < . t^rder  thv; iri,-\Ming 


^<^-5 


-»i-- 


,V    ;    ,      Generaf   View    cf    the    Fr&ight    C^r    Erecting    FIoai-,v      -     ' 

•nilrru-ritiiL;    with    the    w<>rk.;;l;^ort]!i-    side  ^franies    there    is    a 
Series  of  "racks  <ih  the  tluor  in  each  of  which  tlie-se\crafvv:ef-: 
liciij  and  <lia^oi,Tiil  hraCes  art"  liept.  sOpafatrfv;  ..  .\\'^rJty  tlw^^ 
a  hrtrizftntai  jig  hf  tomplate  Vm  Avhith  the  whoW  s;i<.le   franie  is 
^a>SeiViiile<l.     On   this  teniidate  the   sill -/■  idates,  hraces  and 'jjiist*':.;  .■     ':.  .'     '\     j^       '   •     ■       >    ^,  s'-'v;';"        '■        ...    •        ,     ' 
are  laid  in  place  and  limiv^JH  int'i  adjiistnuvnt  hvilrifts  and  v<rtt.  .frame,  <>verAyh^^^^^^  crane,  "rwinini^  paralTef 

ier  .drifts,   very   little    lH>hin,u    liein.!4.use(l.TI.>e   cotter  flfif^'  is      ^tji  tlK-  tracks.,  a^  at  ihis  •jhiint  the  niaJuifacturin,ti  has,  hetir  c< >*M- 
nuTely  a  drift  wiiii  a  li-  >le   for  a  Hat  wedjie  Gofter  at  cine  eiid..      pU'tcd..  and  iIh"  wofk  c-  insists  «>f  tianOUn;-:  life material  f<  ^rw^ifd' 


Freight  Car   Erecting   Shop   Showing   th^  Erecting    f="rame$   in   the 


*    *  ■  \  ■ '. 


The   Machine   at   the   Left    Draws   the    Piece   Through    the   Punch    and    Automatically   Stops  it  at  Points   Where    Holes   are  to   be   Punched 


t"  111 'Id   ii   firndv    in  place.     Win  ii  tile  Nvlmle  franVe  has  .tK'cjtl  ijut 
.ti 'lieli-er  it  is,  rivetv<|  on  the  Utni>late  iK^ft ire  Jivilrg^  talv^u  lij  the 
ereeiini*  frame.  *      •       '  -  v    '    ;  ./' 

ihi:'  nnderfraniing  i;s  asseTxililed  in  suKvt.tntiailv  the  same  iHaii- 
neh  vThe  ,fCiiter  .sills  a-od  cross  tetrefs;^^  iirt?  ;as?t'nih^^      on  sta-; 
.ti-rirat-Y  iroit  pedestals  that  jiric  arnrttgcHl.  t«>;:  property   Kagc  the 


for  erect i.on.     The  w4uile  process  fs  •e;\ct'i,'dHi};''v.-  sTni|>k\  AUrl  ihe' ;  ■ 
■  slUijK^is  excepfi<inaHy  iree  ir<:ym 'Irtt'Or  at  ail;  tinies;   ' !     ^^      •  •  '\P 

■l-n(U'r  the  erectinii  frame,  the  side  and  end  fraininir  ari-  lifTe«t. 
.t<i  jiliLCe  1  in  the  luulerframini.;  .liy  the  '.-verhead  -crane*  licin>i  l"ir«Jl  - 
boIte<l  anil  tltin  ri\:ete<l,     ,\s: (he  undVrf nfiivijiif.  Is  . pl.-tccd  oh  the    . 
irticks  heforc  this  is  <l<inei  thie''oV)t,nntetvd   .■^keHit-n  of  tlii-  l*>x  ■ ; 


j.f—Ar^-    .  *,-.*■ 
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car  is  ready  to  be  hauled  to  the  woodworking  shop  for  the  ap- 
plication of  the  sheathing,  floor  and  roof  as  soon  as  the  riveting 
of  the  frame  is  completed.  It  is  run  out,  painted  by  spraying  and 
then  sent  to  the  woodworking  shop  for  completion.  However, 
the  type  of  metal  roof  now  beinsj  applied  on  a  small  order  is 
placed  on   the  car  in  this  shop  and  the  steel   sheathing  of  pas- 


Runway   for  the   Outside   Traveling    Crane 

scnger  equipment  cars  is,  of  course.  a[)pUed  there,  the  cars  after- 
ward being  transferred  to  another  shop  for  linishing. 
.  The  erecting  frames  for  both  the  passenger  and  freight  cars 
are  similar.  Those  for  freight  car  erecting  consist  of  a  frame 
supported  by  six  lattice  columns  and  titled  with  a  runway  for  a 
small  overhead  traveling  crane,  by  wliich  light  material  is  ban- 


Setting   Up  an    Underframe,   Showing   Clamps  and    Drifts   in   Place 

<lled.  They  have  a  length  sufficient  to  accommodate  two  cars 
and  are  provided  witli  a  scaffolding  on  each  side  for  the  accom- 
modation of  the  workmen. 


■'■:■>.■. 


\'entilati.\g  the  Underground. — Under  the  old  method  of 
ventilating  the  tunnels  of  the  L'nderground  railways  in  Lon- 
don, the  air  was  withdrawn  by  means  of  an  exhaust  fan.  By 
the  device  now  lieing  installed  at  the  Edgware  Road,  Euston, 
and  at  the  new  Embankment  station,  unlimited  supplies  of  air 
will  be  pumped  into  the  tunnels  throughout  the  day  and  night. 
Ordinary  air  is  passed  through  a  washing  screen  which  extracts 
all  impurities,  the  requisite  humidity  is  next  imi)arted,  a  pro- 
portion of  ozone  added,  and  it  is  then  sent  into  the  stations  at 
the  rate  of  25.000  cu.  ft.  per  minute. — The  Engineer. 


:  ,-■■  .'•■*•'.. 
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REINFORCING    OLD    WOODEN    FREIGHT 

CARS 


•  J:  . -;/       .-v.  r  V  V'     BY    W.  M.  BOSWORTH 

Mechanical  Bnilneer,  Louisville  &  Nashville,  South  Louisville,  Ky. 

The  reinforcing  of  old  wooden  cars  of  60,000  and  80,000  lb. 
capacity    with    steel    underfrfemes    and    heavier    draft    gears    is 
giving  some  railways  a  great,  deal  of  concern,  while  others  have 
not  given   it  the  attention   \Vhich   it   demands.     It   is   useless   to-r^ 
apply    new    roofs   to   such   box    cars,    which    are   used   in   heavy    i> 
trains  with  steel  cars  and  gtt  the  same  rough  usage  in  hump 
yards,  and  expect  the  new   roof  to  be  at  all  times  water  tight 
and    protect    the    lading,    unlqss    a    steel    underframe    is    applied.-; 
It  is  also  useless  if  the  car  i^  turned  out  after  repairs  with  the 
old    wooden   draft    timbers   and   the   light   spring   draft   gear   so,,_ 
prevalent  in  old  wooden  equmment.  -r  ■ 

Box  cars  should  preferably  have  an  entire  steel  underframe,   •• 
which  will  eliminate  the  trusa  rods  and  the  variable  amount  of 
camber,   as   it    is   this   camber-  which   causes   strained   and   leaky 


roofs  when  cars  are   roughly 
age  to  the  lading.     The   side 


handled,  with  a   consequent  dam- 
doors  and   fixtures   will  also  give 

the  best  results  on  cars  whicfi  have  the  steel  underframe,  with 

truss  rods  omitted. 

The  re-application  of  wood«  n  draft  timbers  and  the  light  gear 

is  much  the  same  as  throwing  so  much  money  away,  as  the  cars'/ 

are  in  service  only  a  short  tir  le  before  another  set  of  timbers  is  ;■ 


required    and    the    draft    gear 
underframe  is  prohibitive  on 


needs  .atention.  If  an  all-steel 
iccount  of  cost,  the  car  should  be 
equipped  with  steel  draft  arras,  connected  by  steel  center  sub- 
sills  with  the  neutral  axis  as!  near  the  center  line  of  draft  as 
possible  to  take  the  shock  and'  minimize  the  strains  on  the  roof.., 
\\  ith   a   steel   underframe   or   (tenter   sills,   a   good   friction   draft 


gear,    reinforced   ends    if   need 


d,   substantial   side    door   fixtures 


and  a  good  flexible  outside  netal  roof,  there  are  thousands  of 
wooden  box  cars  which  could  be  made  serviceable  for  the  next 
ten  years  or  more,  with  the  4)st  of  maintenance  reduced  to  a 
minimum.  Older  box  cars  whjcli  would  not  justify  the  expense 
of  steel  underframes  or  steel  Renter  sills,  could  be  equipped  to 
advantage  with  metal  draft  aiins  with  wood  sub-sills  between  ., 
which  would  keep  these  cars  fi*om  going  to  the  repair  tracks  orf";-. 
account  of  wooden  draft  timbet  and  bolt  troubles. 

For  gondola  and  flat  cars  an  entire  steel  underframe  is  not 
deemed  necessary.  Such  cars  could  no  doubt  have  the  steel 
center  sills  omitted,  and  by  applying  a  substantial  design  of  steel  :./ 
draft  arms  with  heavy  wood  center  sub-sills  from  arm  to  arm, 
the  draft  timber  trouble  would;  be  eliminated  for  the  remaining 
life  of  the  car.  I  v'/\;;.7  •::-,•  ■:::.'.^v.v/.;: 

The  better  wooden  cars  shoiJd  also  have  an  approved  design 


of  metal  body  and  truck  bolst( 
reinforcements. 


rs  applied  along  with  the  other 


Discipline  on  the  LondoiJ  &  Northwestern. — A  bulletin* 
showing  the  list  of  fines  adir^nistered  to  various  mechanical;;.'!, 
employees  on  the  London  &  iJorthwestern,  dated  August  25, 
1892.  and  signed  by  F.  W.  Wpbb,  superintendent,  shows  how 
careful  tliis  railway  was  in  maintaining  its  discipline.  Engine- 
men,  firemen  and  cleaners  were]  fined  nominal  sums  for  various 
causes  from  passing  signals  set  at  danger  to  smoking  in  the 
shop.  The  maximum  fine  was  Ibout  $5  for  passing  a  signal  at 
danger  and  causing  a  mishap.  The  smallest  fines  were  two  shill- 
ings and  six  pence,  or  about  60  cents;  these  latter  fines  were 
levied  for  causing  smoke  nuisaace,  smoking  a  pipe  in  a  shed, 
causing  damage  to  lubricator,  b«ing  late  out  of  the  roundhouse 
causing  delays  to  trains,  overrunning  passenger  station  platforms 
and  for  derailments  due  to  carelessness.  Other  employees  were 
dismissed  for  disregarding  signals,  for  damaging  the  paint  on  an 
engine  with  a  penknife,  etc.  At  the  present  time  a  fireman  will 
be  laid  off  two  or  three  days  on  account  of  wiping  his  engine 
over  with  paraffine  oil,  as  it  decreases  the  luster  of  the  varnish. 
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NOTES    ON    PRESENT    DAY    RUNNING 
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;;  BY  W.  E.  DUNHAM  V' '  ^ 

; .j  -      Supervisor  Motive  Power  and  Machinery,  Chicago  &  North  Western,  ;_^^' ".". 

.■:-;:    --r-'i  "'•.•:■;  •...■'.;'-.•'  Winona,  Minn. -v-^''^.- -'V  '■.■..    :■■••.-  •.■■-■'.      .•.■■.••,. 

:^:  With  the  almost  universal  change  in  the  type  and  arrangement 
of  running  gear  and  valve  motion  of  the  American  locomotive 
that  has  taken  place  during  the  past  few  years,  there  has  also 
developed  a  maintenance  situation  that  calls  for  a  considerable 
reorganization  and  rearrangement  of  many  divisional  shop  forces, 
r  On  some  roads  where  it  was  considered  that  a  locomotive 
should  receive  a  general  overhauling  once  a  year  and  one  inter- 
mediate  heavy  repairing  as  well,  we  find  that  the  time  between 
the  general  repair  shopping  has  been  extended  to  two  years,  and 
that  the  intermediate  repairs  are  made  in  the  roundhouse  as 
running  repairs.  Where  75,000  miles  was  the  limit  for  giving 
a  passenger  locomotive  a  general  overhauling,  many  of  them  are 
now  making  150,000  miles  between  shoppings  and  a  similar  pro- 
portion is  resulting  in  the  case  of  freight  power.  In  fact  in  sotne 
"good"*  water  districts  the  boiler  is  now  the  controlling  factor  in 
shopping  rather  than  the  machinery,  as  was  formerly  the  case. 
To  meet  this  situation  there  naturally  has  arisen  a  tendency  to- 
ward spreading  out  of  shop  facilities  rather  than  concentrating 

them  at  one  or  a  few  points,     ^r-    ■::■:/'■  ■:y'^  '/■■'•  '■•■i:;-y.y--':':-.  ..\> 
There    is    a   large    shop   economy  in   the   outside  valve   gears 

"witli  their  pin  and  bushing  connections  that  are  readily  accessible, 
easily  renewed  and  open  at  all  times  to  close  inspection.  No 
shop  or  roundhouse  man  who  has  handled  both  the  inside  and 
outside  gear,  would  ever  be  in  favor  of  discarding  the  present 
outside  gear  for  the  old  inside.  With  this  striking  example  be- 
fore us,  it  is  desired  to  call  attention  to  locomotive  design  in 
general  and  in  some  detail  where  it  is  beheved  considerable 
economies  can  be  obtained  if  the  matter  of  the  care  of  running 
repairs  is  given  close  attention. 

''^'  The  care  required  to  keep  up  the  pin  connections  of  driver 
brake  rigging,  particularly  in  the  numerous  levers  and  hangers, 
is  no  small  bug-bear  to  the  average  roundhouse  foreman.  If  the 
rigging  is  originally  constructed  with  standard  bushings  and  pins 
throughout,  it  is  easy  to  understand  the  ease  and  promptness  of 
making  repairs  by  going  to  the  storekeeper,  getting  a  new  stand- 
ard bushing  and  a  netv  pin  and  pressing  tiie  old  bushing  out  and 
the  new  one  in  place  in  one  operation.  In  many  instances  the  parts 
would  not  have  to  be  taken  down,  as  repairs  could  be  made  in 
place,  with  proper  tools.  It  is  no  doubt  true  that  the  first  cost  of  a 
fully  bushed  brake  rigging  would  be  much  in  excess  of  the  present 
generally  used  design ;  however,  when  taking  into  consideration 
the  large  amount  of  repair  wotk  constantly  needed  on  brake 
•igging,  and  the  amount  of  blacksmith  shop  work  required  to 
restore,  and  in  many  cases  renew  the  various  parts  of  the  rig- 
ging at  the  time  of  shopping,  it  would  appear  to  be  a  self-evident 
fact  that  the  additional  original  cost  would  soon  resolve  itself 
mto  a  large  economy  during  the  whole  life  of  the  locomotive. 

,'.  \\  hat  has  been  said  regarding  pins  and  bushings  in  the  brake 
ngging  applies  with  equal  force  to  spring  rigging.  We  also  find 
very  few,  if  any,  spring  riggings  and  brake  riggings  put  up  with 
or  arranged  for  any  lubricating  facilities  at  the  bearings.  A 
roundhouse  man  who  systematically  oils  these  parts  as  best  he 
can,  knows  from  the  practical  results  obtained  that  he  is  saving 
considerable  labor  and  material.  A  single  trial  of  oiling  the 
spring  rigging  will  invariably  convince  the  most  skeptical  that 
there  is  a  large  shop  economy  in  the  plan,  and  also  an  easier 

•Abstract  of  paper  read  before  the  Western  Railway  Club,  April  21,  1914. 


riding  engine.  If  all  the  larger  bearings,  at  least,  were  originally  ■ 
equipped  with  simple  oiling  facilities,  a  considerable  economy  in  ■, 
wear  could  be  expected. 

On  a  great  many  roads  it  has  been  found  to  be  a  very  desir-  ; 
able  practice  to  change  driving' tires  for  re-turning  instead  of  ; 
dropping  the  wheels  and  turning  the  tires  on  the  original  centers. 
Where  such  a  practice  is  in  vogue,  particular  attention  should  ' 
be  given  to  the  necessary  clearance  around  and  in  front  of  the  ; 
wheel  centers,  to  permit  the  tires  to  be  heated  and  removed  ; 
with  the  minimum  amount  of  stripping  of  other  parts  of  the  . 
locomotive. 

On  any  line  where  there  are  a  large  number  of  curves,  and  " 
frequently  the  combined  feature  of  grades  and  curves,  the  matter 
.of    lateral    wear   of   the    engine    and    trailer    truck    wheels   and  ' 
drivers  is  of  great  importance.     As  large  a  hub   face  and  box  . 
face  as  possible  is  a  very  desirable  detail.     As  an  example  of 
following  old  proportions,  I  have  in  mind  an  engine  truck  detail 
where  a  box  with  a  14  in.  over-all  width  dimension  is  used.    The 
axle  has  a  6  in.  wheel  fit,  and  the  wheel  has  an  over-all  hub  face  . 
diameter  of  11  in.     The  natural  result  of  wear  is  that  the  11  in. 
hub  bores  a  hole  in  the  face  of  the  box  and  the  box  usually  ' 
comes  to  the  shop  as  scrap.     The  life  of  this  hub  and  the  bo.x  : 
could  very  easily  be  extended  considerably  if  the  wheel  hub  face 
was  made  14  in.  in  diameter,  and  thus  get  the  full  l)eneht  of  the 
entire  face  of  the  l)ox  as  it  now  exists,  increasing  the  bearing 
surface  fully  100  per  cent.    In  addition  to  this  there  are  the  four  - 
corners   of  the   box   which   would   receive  no   wear   and    which  : 
could   be   brought   into   play   by   a   hub   or   wearing   plate,    even  . 
larger  than  14  in.  in  diameter. 

In  the  case  of  the  trailer  trucks,  the  designer  is  not  limited  by" 
any    recommended    or   standard   practices   and   can    readily    give  • 
full  consideration  to  the  subject  of  lateral  wear.     With  the  pre- 
vailing tendency,  however,  to   reduce  the  weight  of  steel  cast- 
ings, the  hub  face  has  usually  come  as  a  second  consideration.' 
Naturally,  the  strength  of  the  hub  to  safely  withstand  the  axle 
pressure  fit,   is   the  primary  consideration,   and  as  a  result,  the 
hub  face  has  been  usually  taken  as  a  sequence  to  that  considera- 
tion instead  of  being  one  of  the  primary  details.    A  hub  face  on  • 
a  trailer  that  is  small  will,  the  same  as  with  engine  truck  wheels, 
result  in  excessive  lateral  wear  in  a  very  short  time.     In  some  . 
instances  under  local  conditions  this  lateral   will   require  atten-  - 
tion  as  often  as  once  in  six  weeks  or  two  months,  whereas  six  ' 
months  would  not  be  unreasonable  to  expect  the  locomotive  to ', 
run  without  developing  excessive  lateral.  = '  V- ■.   ''^*    V"" 

In  addition  to  the  consideration  of  bearing  area  in  lateral  de-. 
tail,  there  is  the  subject  of  readily  maintaining  this  lateral  within 
the  desired  limits,  without  sending  the  engine  to  the  back  shop. 
Removable   or   adjustable    hub    liners    and   box    face   liners    for/ 
engine    and    trailer    truck    wheels    and    for    drivers    have    been' 
schemed  out  with  apparently  indifferent  success.     In  too  many 
instances   the   poor   results   obtained  were   due  to   the   light  con-  ' 
struction  of  the  parts,  which  soon  broke  in  service  and  were  lost 
out,  making  the  resulting  condition  worse  than  the  one  which 
it  was  endeavoring  to  correct.     A   substantial   liner,  easily  and 
firmly  secured  in  place  and  capable  of  being  prepared  in  advance 
to  the  proper  thickness  to  take  up  lateral  wear,  can  no  doubt  be 
adapted  to  all  older  as  well  as  new  power^-::'<;;y^-'f.:'.^y\}j-!::'./<^:.. 

With  all  the  driving  axles  on  the  modern  outside  valve  geared 
engines  free  of  obstructions  between  the  frame,  there  is  a  strong 
reason  for  considering  having  the  driving  box  brasses  held  in 
position  by  keys  or  locks,  rather  than  a  pressed  fit,  so  that  new 
brasses  can  be  applied  to  the  boxes  in  the  roundhouse,  without 
dropping  the  wheels  or  sending  the  engine  to  the  shops.  For 
other  than  main  drivers,  some  roads  are  reported  as  having  fitted 
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"cW  is  retuly  U»  1)^' haiflecl  fn  the  woixhvorkiii^  shoj)  fur  the  ap- 
plication of  the  sheathing,  floor  and  roof  as  soon  as  tlic  riveting 
of  tile  franu-  is  cviinpleted.  It  is  run  ■>nt.  jiainted  hy  spraying  and 
then  sent  li»  the  woodworkini;  >hMp  f,ir  oonipUtion  However, 
tile  type  of  metal  roof  now  hvinL;  apjdicd  on  a  >niall  order  is 
;j>I:iced   on    thr   o.ir   in    this   sho]"   and   tlu-   stevl    slieatliiiiu   of   jjas- 


■  .     ...:i  •   ■  Runway    for   the   Outside   Traveling    Crane 

Wngef'ecitljprtH'iir  ears  b.ifC  course,  ai^phed  there,  the  cars  after- 
ward b^iflg  traiisf«;rrefl  to  ;int>iher  shop  fx)r  iinisiiini;. 

The  ertitiTiij  frames  for  Ixnii  the  passenger  and  irciuht  cars 
ijre  similar  TJjose  for  freight  car  erecting  c')n>i>t  of  a  frame 
$i»p.l«"jfttHM>y  six  Taitice  t\>Hiiitnsan(l  lilted  with  a  runway  for  a 
siu;»H.  t,'yenlK-ad. travchng  crane,  hy  whicli  Uglu  material  is  han- 


:  '  y 


Se^tmg    Up   an    Underframe.    Showing    Clamps   and    Drifts   In    Place 

.  cllytll  'i'hey  have  n.  lerigtlt  sMfhcfent  t<)  aocomnTodate  two  cars 
aiid  sire  pr.>vided  with  a  scaffuhUng  on  each  side  fur  the  acconi- 
nv^datioiVt'f^  the  workiuvn.   =•  .,  .'    ,,.•  ,      -  " 

V  yfeKT^i..VTl.^i(i   TKk    Vj<l»K^^^^^  the    ohi    method    of 

vifHilating'  xhe^tnimi'ls  of  the  I'nderground  railways  in  l.on- 
jloii.  the  air  was  withdrawn  hy  nuans  ..f  an  exhaust  lan.  F.y 
;  ihe  device  noW  heing  installed  at  tlu-  l-Mgwarc  l\oad.  I'.uston, 
^,.ah.d  at  thent-w  l-i»nhunknient  slatiiin.  unliniilnl  supplies  of  air 
wjti  he  phmpcd  int<<  tile  tunnels  throughout  the  day  and  night. 
Ordinary  air  is  passed  through  a  wasiiinii  >creen  which  extracts 
all  impurities,  the  requi>ite  hmnidity  i<.  next  imparted,  a  pro- 
pbttfQiT  <^f  .oltonip  addinl,  and  it  i-  tlu'-.  >Mn  into  the  stations  at 
the  Patv  of  2.rOnO  cii,  tt..  per  minute,     '/'lir  liir^iiii-rr. 
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Mechanical  KniiiiK-cr,  I.ouisvi 


il.  BOSWOHTH      - 

le  Al   Nashville,  South   Louisville,   Ky. 


oden  cars  ..f  (O.OUO  and  SO,(XK)  Ih. 
capacity  with  steel  underfrfunvs  and  heavier  draft  gear>  is 
;i\ing  some 


'I'iie  reinforcing  of  old   ui 

ith    steel    underfr  unvs    auM    Heavier    urait    gear>    is 
e  railways  a  great!  deal  of  concern,  while  others  Iiavc 


not  gixeii  it  the  attention  w 
apply  new  roofs  to  such  h' 
trains  with  steel  cars  and  g 
x.'irds.  and  expect  the  new  r 
;iiid  protect  the  lading,  unk 
it  i>  also  useless  if  the  cyr  i 
old  wooden  draft  timherv  ;i 
pre\alent  in  old  wouden  ei|ui  «niem 


uch  It  demands.  It  is  useless  to 
X  car>,  which  are  used  in  heavy 
t  the  same  rough  usage  in  hump 
lof  to  he  at  all  times  water  tiglit 
-s  a  sti'cl  under  frame  is  ap|)lie<l. 
turned  out  after  repairs  with  the 
id    the    light    spring   draft    gear   so. 


1k>x  cars  should  prv ier.il >1\ 
which  will  eliiiiiiiale  the  inis 
camlier,  as  it  is  this  camlier 
roofs  when  cars  .ire  ron;-;hly 
agc-to  the  lading.  The  >iilo 
ilie  last  results  on  curs  wliic 
truss  rods  omitted.      ■        . 


ha\e  an  entire  steel  un<lerffame.- 
r>ids  ;iii(l  the  v.ariahle  amount  of 
uliich  causes  strained  and  leaky 
handled,  with  a  con^e<p.unt  dam-. 
doors  and  lixiures  will  also  give 
1  have  ihc  steel  underfrainc,  with 


i  he  re-application  «if  Wfode  i  draft  tniihers  ami  tliv  light' gear 


is  nnich  the  same  a.<  throwhig 


sills  with  the  neutral  axis  as 
possihly  to  take  the  shock  and 
\\  itij    a    steel    underfr.ime    or 


SO  much  money  away,  as  the  cars 


are  in  service  only  a  >liort  tine  hefore  another  s.et  of  timher>  is, 
re<iuired    and    the    draft    gear    needs    ;;itention.      If   an    all->teel 
underframe  i?  prohihitive  on  ,  ccoiuit  of  cost,  the  car  should  he 
eipiipped   with   steel   draft   arn  s,   connected   hy    steel   center   suh- 

near   the    center    line   of    draft    as. 

mininii/e  the  strains  on  the  roof. 

cnttT   sills,  a  good   frictiim  draft' 
gear,    reinforced    ends    if    need  d.    substantial    side    <loor    lixtures 
nnU  a  good  llexihle  utitside  ii  ;i.il   roof,  there  are  thousands  of 
wooden  hox  car-  which  couUl  he  made  serviceable  for  the  next, 
ten   years   or   m'^re.    with   the   tf'^l   "'    maintenance   reduce<I   to 
minimum.     <  >lder  Iiov  cars  wh 
of   <leel   underiranies   or   sti-el 
a<Iv;intagi'    with    metal   dr.aft    a 
which  Would  keeii  these  cars  f 


h  would  not  justify  the  expense 

renter  sills,  could  he  e(iuij)ped  Vo 

Ills    with    wood   sub-sills   bt»t\veen 

oin  going  to  the  repair  tracks  on 

iccount  <ii  wo.ideii  draft  limhel"  and  bolt  troubK'S. 

lor   gondol.i   and   ll.it    cars   <i  i   eiuire   steel    underframe   i-   U'l 


deemed  necessary.  Such  cars 
center  sills  omitted,  and  by  ap| 
draft  arms  with  heavy  wood  i 
ihe  clraft  timber  iri«tible  would 
life  of  the  car.'  •■"';•  .  ".  -:." ...-■.  .-. 
Ihe  better  wo. .th-n  cars  shot 
of  met.il  body  and  truck  bjo|st 
reinft >rcements.      :;      /  ■:      "  ;• 


could  no  doubt  h.ive  the  steel 
ying  ;i  substantial  design  of  steel 
liter  sub-sills  from  ;irin  to  ;irm. 
be  elimin;ite<l  for  the  remaining. 

d  .also  liave  an  approved  design 
r.s  applied  along   with   the  other 


l)tsciiM.iXE(>x.  tJiE  I.o.\i)o>  iK:  XokTHWKsTfrjtx.-^A  bulletin 
showing  the  list  of  fines  adn'  nistered  ti>  v.irioUs  mechanical 
employees    on    the    London    \      Cortliw  (.stern,    dated    August    25^ 

1)1).    superintendent,    shows    how, 
ntaining  its  discipline.     Engine- 
riiie<l  nominal  sums  for  various 
catiscs    from    passing    signals    set    at    danger   to    smoking   in    the 


IS9J.  and  signed  hy  I'.  W  W 
c.-'.reliil  1 1, is  railway  wa<  in  ma 
men    lirenieii  and  cleaners  were 


-Iio|>.      Ihe  inaximuin  line  was 
danger  and  caiisin-j;  :i  misha[>. 


iboiit  $.=i  for  passing  a  signal  at 
he  smallest  fines  were  two  shill- 
ings and  six  jieiice.  or  about  f  )  cents;  these  latter  jines  were 
!e\ie«l  for  causing  smoke  iiiiis.i  ice,  smoking  a  pipe  in  a  shed, 
causing  damage  to   lubricator,  h 'in.sr  hUe  out  of  the   roundhouse 


causing  delays  to  trains,  overrun 
and  for  derailments  due  to  care 
dismissed  for  <lisregar<ling  signa 
engine  with  a  penknife,  etc.  At 
be  laid  off  two  or  three  days  ( 
over  with  parafline  oil,  as  it  dec 


ling  passenger  station  platforms 
essness.  Other  employees  were 
s.  for  damaging  the  jiaint  on  an 
the  present  time  a  llreman  will 
1  account  of  wiping  his  engine 
eases  the  Ulster  of  the  varnish. 
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.-    5  BY  W.  E.  DUNHAM  /  *  ^         '■''- 

-■•',■■.         Supervisor  Motive  Power  and  Machinery,  Chicago. &  North  Western,  ■.■ 

■  ■'•',  ^^i-  -.-■■- '     '■-.:■         .     ■■    ■•     -     , Winona,  Minn,  •-.,..;•...-.;•■■  <,■    ',■";.■-■•    ■"'.-' 

;■;,;■  U'itli  the  alTtiost  uiiivcrsal  chaniic  in  tlie  type  and  arrangement 
•..-<>?. running  gear  and  valve  niolion  of  the  American  locomotive 
. .  .  iliat  has  taken  place  during  the  past  few  years,  there  has  also 
- /'■  devolii'ped  a  maintenance  situation  that  calls  for  a  considerable 
••'  'reorganization  aii^^  rearrangement  of  many  tli visional  shop  forces. 
;  ';  On-  soipe  roads  where  it  was  considered  that  a  locornQtive 
•-h'luhl  receive  a  general  overhauling  once  a  year  and  one  inter-: 
•:    iiiHdiate  heavy  repairing  as  well,  we  find  that  tiie  time  between 

•  ■    tire  general  repair  shojiijing  has  been  extended  to  two  years,  and 

t,hat    the   intermediate    repairs   are    itiade:  in   tlu?   roundlrouse   as  ■ 
;';  running  rei>airs.     Where  75.()(K)  miles   was  the  limit   for  .giving  . 

•  V  ,^^a  pa>senger  locomotive  a  general  overhauling,  many  of  them  are 

■ :  U(>w.  making  Irff.UdO  mile-s  between  shippings  and  a  similar  pro^ 
;,H'J!rtion  is  resulting  in  the  case  6i  freight  power. :  In  fact  in  s<mie  . 
;'ii< >od"  water  districts  live  In liler  is  now  the  controlling  factor  in . 

■  v.  shiipping  rather  than  the  machinery,  as   was  formerly  the  casC;. 

:   T<;»  meet  this  !iiluation  there  naturally  has  arisen  a  tendency  to-. 

:  •' >"  \vat^d  sprcatlihg  oitt  of  shop  facilities  rather  than  c<!>ncentrating 

/-/jhvnr  at  one  or  a  few  points.;  .;.     ;    - 

■  .,..  'pj,j,re    is    a    larpc    shop    cciinoniy    in  i'he   bufside   valve   gVaTS 

,  Mth  their  pin  and  bushing  connections  that  are  readily  accessible. 

'^,..Vgstlr  renewed  and  6        at  all  times  to.  dose  inspection.     JCo 

o.'^shop  or:  nmndhiiUse  mail  who  has  handled  both  the  inside  and 

V.     oiiiside  gear,  would  ever  be  in   favor  of  discarding  the  present 

:  fuitsidc  gear  fur  the  <dd  inside.     With  this  striking  example  be- 

.■,.  fore  tis,  it  is  desired  to  call  attention  .to  locornotivc  design;  in 

g*^neral    mid ,  in  -some    detail    where   it  is   believed   considerable 

V     ,  fccnomies  can  be  obtained  if  the  matter;  of  tliecar<.*  of  running 

;     rei>airs  is  given  cl<«se  attention. 
.•':'';  The  care  required  io  keep  up   the  pin  <?onneciions  of  driver 

•  ',4'rake  rigging,  ]>articularly  in  llie  iiunu  n  >ljs  Ivvers:  and  hangers, 

•  .    i-  no  small  bug-lxar  t>i  the  average  roun<lh">use  foreman.     If  the 
;.-.  rigging  is  originally  co.nslructed  with  stanclard  bushings  and  pins 

•  .  tliroUghout.  it  i^  easy  to  understan<l  thi'  ease  and  promptness  of 

niakintf  repairs  by  g^iiiig  to  the  storekeeper,  gettiitg  a  new  siand-< 

■'.'..'"''' .''"^^1""^  '"id  a  new  pin  ami  iiressiug  the  ohl  bushing  out  .ntyd 

the  new  one  in  place  in  one  operation.     In  niariy  instances  the  parts 

.  ,      Wdulfl  not  have  to  be  takin  down,  .ns  reijairs  could  he  made  in 

".  place,  with  iiroper  tools.    It  is  ho  d<nibttrtie  that  the  lirst  cost  ot  it 

fully  bushed  br;tke  rigging  would  be  untch  in  excess  of  the  present 

generally  used  design;  however,  when  taking  into  consideration 

;       the   large  amount   of   repair   work   constantly   needed   on   lirake 

; ,  :  J^'P'-iin-g.   and  the  amount  of  blacksmith  .<^ho])   work  required  to 

,      restore,  and  in  many  case.s  renew  the  various  parts  of  the  rig- 

_ .;.  .Ring  at  the  time  of  shoi)i>ing.  it  would  appear  to  Ixi  a  self-evident 

.     -,  f^ct  that   tile  additional  original  cost  would  s<>on  resolve  itself 

:»t>to  a  large  economy  during  the  wljole  life  of  the  locomotive;  '  ^    , 

What  has  been  said  regarding  jiins  and  bushings  in  the  br.ite 

' .   Ji>;jiuig  applies  with  ecjual  force  to  spring  rigging.     W'c  also  find 

.~     very  lew.  if  any.  sjtring  riggings  and  brake  riggings  put  up  with 

.....pr   arranged,  for'  any    lubricating    faciHtic*s   at   the    bearings.      A 

;.;     roundliiinisc  man  who  sy.stematically  oils  the.sc  parts  as  best  he 

...;i:an.  knows  fmtn  the  practical  results  nbtained  that  he  is  saving 

^;.     Y.nsiderable   labor   and   material.     A    single   trial   of  oiling   the 

;.    sprmg  rigging  will  invariably   convince  the  most   skeptical   that 

.V  there  is  a  large  shop  economy  in  the  plan,  and  also  an  easier 

■  y,  .  :  •.\bstract  of  paper  read  before  the  Western  Railway  Club,  April  21,  1914. 


riding  engine.    If  iall  the  larger  bearings;  at  least,  wvrc  originally     . 
equipped  with  simple,  oiling  facilities,  a  considerable,  economy  iM-  v  • 
wear  Could  be  expected.  ,  .    ;  .     '  . 

On  a  great  man}'  roads  it  lists  been  found  to  be  ^  very  desif- >• 
able  ifracti(?c  to  change  driving  tires  for  re-tunling  instead  p^    ' 
dropping  the  wheels  and  turning  the  tii'es  on  the  original  ceiners.J 
Where  Such  a  practice  is  in   vogue,  particukir  attention   should"' 
be  given  to  the  necessary  clearance  around  and  in  front  of  the  '  • 
wheel  centers,   to  ;iierniit  the   tires  tc»  be   heated   and   removed  -  •. 
iVith  the  miniimmi   anutunt   of  stripping^  of  other -parts  of  the 
.loeomotive.,;  ..:.;/^  ^  , ;;'     ■   "    , ;.    -Wm-  '"-  .;..'-.v;-*?'  ■-  ■-_  .-':■   -'  :•. '  ;/■;'.■',;■  w.  ■^, 

On  any  line  .where  there  are  a  Urge  nurhljer  of  ctirves,  -and  ■  :. 
freqiivntlythcvtvimbined  feature  trfgrgdes  and  cur\-es.  the  tnaticr  :'. 
of   latet^l    wear   pf  fliic   pigiiieand    trailer   truck^  wheels   and   •  • 
drivers   is  of  great   importanec.     As  large  a  hub   f;*ce  atid   box.-, 
face  as  possible  is  a  very   desirable  detail.     As  an  oiample  of;'^; 
Jollowing.old  pro[)ortions.  I  have  in  mind  an  engine  truck  deuiil 
Avherie  a  bopi: with  a  14  in.  over-all  width  dinK^|(ion  is  iised;    The    ' " 
axle  has  a  <)  in.  wheel  tit,  and  the  wheel  has  an  over-aW  hub  face    - 
diametef  of  n.i".     The  natural  rcsith  sof  wear  is  that  the  11  in.  .v:- 
hub  bores  a   h<^h"  in  the    face  of  the   Ijok  and  the  ho\   usually '..  * 
comes  to  the,  shop  as  scrap.     The  life' ©^f:  this  hub  and  the  Ijox;... 
cViuUl  very  easily  he  exteritled  C'tnsideraWy  if  the  wheel  hub  face     : 
was  made  14  in.  in  diameier.  juid'thUs  gt-t  the  full  beaviii  I'f  the    '; 
erttiix-   face  of  the  box  as    it  iiOwe-Xisls,   increasing  the   bearing    ; 
.'surface  fivlh;  lOQ  per  cettt.    in  addttioh  to  this  there  are  (lie  f<>Ur    • 
comers  <jf  the  box /\\i;iich   \vc»uld'  receive  ho  vvejair  and  which   ;■ 
could   be   br.>ugbt    into   play    by.  a   hut  of  ^jV'cariiJg   idatc;   even 
larger  than  14  in.  in  diameter;       '-i     ,'  a 

In  the  case  of  the  trailer  tructs.  the  designer  is  not  limited  by 
any   recommended  or  vstandard   praclict?s   and  can    readily  gi*e    - 
fidl  coiisicieratiou  to  the  subject  of  lateral  wear. '  N\'ith  the  pre-     :^ 
vailing  tenvleiicy.  however,   to   reduce  the  weight,  of   steel   cast-    ' 
ings,,  tl>e'  Ittili  face  has- tisually  coine  asi^  a  second  c<m>ideratiim.  ■  ; 
Xaturally.  the  strength  of  the  hub  to  safely  withstand  the  axle  .r 
pressure  fit.   is  the  primary  consideration,  and  as  a,  result,  the. 
Inib  face  has  l)een  usually  taken  as  a  secjucnee  to  that  con-iijjcra-r    J 
lion  instead  of  being  one  of  the  primary  details.     A  huh  face  v»n    ." 
a  trailer  thatis  sniall  will,  tlve  sa^e  as  Aiith  engine  truck  wheels. 
rcsuU  in  excessive  lateral  wear  in  a  very  short  time.;    Iii  some ;;; 
instances  under  local  conditions  this  lateral   will   require  atten- 
tion as  ».>ften  as- once  in  six  \yecks  or  two  months,  whereas  six 
months  v\:<?uid  i^ot  l)e  uni-easonabte  to  expect  -ihc  locomotive  to" ,  " 
riin  AyithrHit  deveb^ping  excessivie- latetafe   \. ;  ~  ...    \..  ;"   'l.  • 

"In  addition  to  the  c<insideration  of  hearing  airea  iii  lateral  de-  ■ 
tail,  there  is  the  subject  <.if  readily  maintaining  this  lateral  within    ' 
:  the  desired  limits,  without  sending  the  ctigine  to  the  i)ack  shop.  '' 
Removable  or   adjtistable   huh   biiers   and   lx»?c    face  liners   for  ' 
engine    and    trailer    truck    wheels    an<l    for    <lrivers    have    been  • 
schemed  oiit  with   appaccinly   indhVerent  success.     In   too   many  ..^^ 
instances  the  p<>or  resuhs  t>l)tained  were  due  to  the  light  con*:  ^ 
struction  of  the  parts,  which  soon  broke  in  service  and  were. lost.'  . 
t»ut.  making  the   resulting  condition  "Wv>rsc  than   the  one   which    . 
';  it  was  endeavoring  to  correct.     A   stibstantial  liner,  easily  and 
.tJrmly  secured  in  place  and  capalde  of  being  prvparl-d  in  .idvance'- 
to  the  proper  thickness  to  take  lip  lateratw^L'ar,  can  no  doubt  Ije 
a<lajtted  to  all  older  as  well  as  new  power. ^       ■',,      :  ;  ;,^    ,  •    ■■['^■[^ 
With  all  the  driving  axks  on  the  inodern  oxrt side  valve  geared  . 
engines  free  of  obstructi-tns  between  the  frame,  there  is  a  strong 
reason  for  considering  having  the  driving  box  hrasfses  held  in  . 
position  by  keys  or  locki;.  rather  than  a  pressed  tit,  so  that  ncW;   . 
brasses  can  be  applied  to  the  boxes  in  the  Toundhousc,  without- 
dropping  the  wheels  or  sending  the  engine  to  the  vTTops.     l"or  i:\ 
Other  than  main  drivers,  some  roads  are  reported  as  having  fitted 


■;.    ",\-,      ••, 


.2«r 


'•^' 

^^1^^ 

.::i- 


■M 


f  '.  .•■—s,  ■ 


.■.;t;">/V\-.;.:o 


m 


RAILWAY     AGE    GAZETTE,     MECHANICAL     EDI' 


hy.-..-.< 


1-:  "... 


up  the  brasses  for  rolling  action  only,  using  a  slip  brass  with  a 
crown  fit  of  somewhat  the  same  type  as  the  usual  engine  truck 
box  brass.  With  generous  main  brass  bearing  and  sufficient, 
shoe  and  wedge  surface,  this  plan  would  appear  to  be  a  perfectly 
reasonal)le  one  and  worthy  of  careful  consideration.  Knowing  as 
w'e  do  that  with  the  main  boxes  and  brasses  closely  lined  up  the 
other  driving  boxes  and  brasses  can  and  should  run  with  the 
wedges  down  somewhat  and  the  journal  brass  fitted  a  little 
loose,  would  it  not  be  reasonable  to  start  out  with  a  design 
to  suit  tliat  condition?      ':'  "..^^y  ■{'■■:.■'■::'.■■.  \  •.•.•..    .  ■.   ;'.  -  v      > 

•j.  Solid  end  main  rods  are  meeting  with  favor  where  tried.  The 
elimination  of  the  strap  bolts  is  no  small  gain  to  the  roundiiouse 
man  and  "file  main  rofl  brasses"  does  not  mean  so  much  of  a 
job  for  him  as  it  di<l  when  he  had  to  knock  out  a  lot  of  strap 
bolts,  possibly  destroying  one  or  more  in  tlie  operati<jn  an<l  at 
all  times  be  very  uncertain  as  to  when  he  could  expect  the  job  to 
be  done.  Instead  of  letting  it  go  another  trip  because  he  was 
particularly  rushed  that  day  and  did  not  want  to  get  tied  up  on 
a  hard  job  he  now  clean .s  it  up  when  first  reported.  • '.: 

-."Examine  packing;  both  sides  blow,"  means  a  lot  of  work  just 
to   find   that   lubrication   was   not   good   or   that   there   was    some  , 

other  minor  defect  and  that  broken  or  worn  out  packing  rings 
was  not  the  trouble.  A  lengthening  of  the  piston  rod  so  tiuit  the 
jjiston  head  would  come  outside  the  front  end  of  the  cylinder 
without  disconnecting  the  crosshead  fit,  would  help  materially 
in  such  work  and  also  avoid  disturbing  a  connection  that  should 
be   left   alone  as   much   as   possible. 

'•  Another  feature  of  the  piston  rod  and  head  detail  is  the  use  of 
a  built-up  type  of  head  in  whicii  a  l)ull  ring  is  arranged  that  can 
i)e  renewed  to  slut  the  wear  or  reI)oring  of  tiie  cylinder  without 
the  necessity  of  applying  a  new  piston  head  and  disturliing  the 
piston  and  head  lit.  The  rf)undhouse  can  thus  readily  keep  the 
piston  head  true  to  the  cylinder  with  minimum  expenditure  of 
time  and  labor.  .-..:;.-•,.     .•,■•. 

Where  the  eccentric  and  straps  of  the  Stephensrm  link  motion 
are  still  in  use.  a  liner  of  brass  or  special  wearing  metal  for  the 
strap  means  a  lot  of  time  saved  in  curing  a  "lame"  engine. 
These  liners,  when  kept  in  stock  all  turned  and  bored  for  a  quick 
application,  assist  the  roundhouse  man  materially  in  overcoming 
lost  motion  and  keeping  tiie  l()Comotive  square. 

"The  bearing  surfaces  of  crossheads  are  ordinarily  made  of 
such  a  shape  and  secured  in  such  a  way  that  the  taking  up  of 
the  wear  usually  means  dismantling  the  crosshead  or  disturbing 
the  giu'des.  The  latter  is  a  prolific  cause  of  piston  packing 
troul)les.  in  that  the  guides  are  not  always  again  set  up  true  to 
the  cylinders.  With  the  numerous  examples  of  substantial  cross- 
heads  used  in  stationary  pracfice  that  have  ready  and  practical 
means  of  adjustment  for  wear,  it  would  seem  as  though  our 
locomotive  practice  should  develop  a  scheme  for  taking  up  the 
crosshead  wear  that  would  be  practical  and  satisfactory.  There 
is  no  doubt  but  that  the  general  adoption  of  some  such  scheme;  i 
would  save  much  roimdhouse  labor  and  overcome  very  many 
of  the  annoying  steam  leaks  in  the  piston  packing. 
•For  any  part  of  the  country  where  the  water  is  of  the  quality 
known  as  "good,"  that  is.  where  there  is  no  accumulation  of 
scale  on  the  Hues  or  deposit  of  mud  or  sludge  in  the  boiler,  there 
is  no  doubt  but  that  the  welding  of  all  of  the  flues  in  the  flue  sheet 
would  be  entirely  successful.  Most  of  us.  however,  are  not 
blessed  with,  such  ideal  conditions.  The  water  we  are  using  is 
generally  heavily  charged  with  incrusting  solids  and  has  large 
amoimts  of  mud  in  it.  whicli  form  deposits  on  the  flues  and 
usually  at  the  most  inaccessible  points  of  the  boiler.  .\t  the 
same  time  we  are  laying  out  our  tlue  sheets  wuh  the  flues  stag- 
gered the  same  as  we  did  years  ago.  with  the  fond  idea  that  it 
is  the  most  eflicient  plan  for  j)ermitting  the  generated  steam  to 
ri.se  through  the  water  with  the  least  amount  of  resistance. 
.Should  we  not  lay  out  the.se  flues  with  the  princijial  thought  in 
min<l  as  to  how  the  boiler  washer  could  get  at  each  flue  and  get 
the  scale  down  and  out  without  forming  a  bank?     With  the  in- 
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formation  given  us  in  a  lully  authoritative  manner  that  the  flue 
heating  surface  is  of  secondary  importance  to  the  tire-bo.x  heat- 
ing surface,  should  we  noi  more  thoughtfully  consider  the  |natter 
of  facility  in  washing  out  |kvhen  laying  out  flues?      .  \ 

The  author  cannot   but  ''believe   that   if  considerable   car^  and 
attention  are  given  in  advance  to  the  details  connected  wi|h  the 
several  parts  of  the  loconjotive  that  usually  wear  out  of  Ishape 
and  proportion,  there  will' be  large  returns  in  tho  lessening  of  .    ■;  , 
delays  incident  to  the  making  of  repairs. 
■•'■''■■         ■■•"'••■'■- ■■*■■    pisccssiox      -'."'•••■'.  ^:' •■.■■■•; 

While  this  paper  was  no;  discussed  as  thoroughly  as  the!  sub- 
ject  might   demand,    it    wa  ;   clearly    [jointed   out   that    whilt   the 
roundhouse   workmen   migl  t   find   it   diflicidt  to   make  repairs  on    . 
accotmt  of  the  design  of  e  igines.  it  was  often  necessarj-  in  spe-     . 
cilic   cases  to   disregard  tli  ^   repairman's   viewpoint   in  order  to 
obtain  the  design  necessar     to  give  the  most  economical  opera-    •. 
tion.     The  imiversal   weldi  i.tr  of  the  flues  in  t!ie  tube  sheet  was 
<uesti<:ned  in  that,  cspeciair  in  bad  water  districts,  it  would  be  an 
al)S(dute  waste  of  m<jney  t<    do  this,  as  the  tu1)es  would  becom^' 
Jjitted  to  such  an  extent  th  it  the  tube  itself  would  fail  I^efore  it 
began  to  fail  in  the  tube  sh  et,  thus  making  the  welding*  a  super-   . 
riuous  operation.     On  one  r  sad,  it  was  stated,  difliculty  has  been    ■'=: 
found  in  maintaining  the  lai  ge  superheater  flues  in  the  flue  sheet;    '•• 
it   was  afterwards  found  tl  at  they  were  originally  i)ut  in  holes    ;■ 
much  too  large  for  the  tulx  ,  the  joint  being  made  by  the  use.pf ;■  . 
shims.      It   was   suggested   t  lat   the   large   flues   lie   swaged   down 
to  a  slightly  smaller  diameter,  and  then  rolled  into  the  flue  sheet.  - 
This  practice,  it  was  stated,  has  given  specially  good  rcsidts. 

As  regards  removing  whetlsTtr'TiTes  on  account  of  flat  spots, 
instances   were  mentioned  \i|here  these   flat   spots,   ranging  from  :   . 
3  to  6  in.  in  length,  were  rqiaired  by  the  oxy-acetylene  process, 
chips   from    the   wheel   latha    being  used    as   the   flux.     On  the 
Chicago,  Milwaukee  &  St.  PbuI  this  practice  has  been  performed  V  ; 
at  an  average  cost  of  about  !$8  per  engine,  for  15  engines.  ..  v^t  ^;..-. 

PUNCHING    HOLES    IN    BRAKE    STAFFS 
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The  tool  shown  in  the  ai  cotnpanying  engraving  has  been  in 
successful  use  at  the  Hortojn,  Kan.,  shops  of  the  Rock  Island 
lines  for  about  three  years,  ¥or  forming  and  punching  holes  in 
brake  staffs.  With  the  use  qf  this  die  it  is  possible  to  turn  out 
from  200  to  250  brake  shaftsjan  hour.      \--  ? i'k--'-  •'y-^:-'/-  '■'■'-^■'■■:■^'■■'■ 

The  device  is  used  with  a  J)unch  and  shear.  "Block  .1  is  made 
t<i  fit  the  machine,  and  on  th^  there  are  placed  two  punches  5^ 
in.  apart,  one  of  these  being  f/16  in.,  and  the  other  5/16  in.    On 


£~^ 


■-'■'-■ 


n 


To  fif  Punch 
and  Shear 


Die  for  Forming  and   PunCTiing  thelEnds  of 


Brake  Staffs 


the  end  of  this  block  is  fastened  a  sliear  Ijlade  as  shown  at  E,  -;; 
for  cutting  the  staffs  the  proper  length.     The  two  halves  of  the     " 
«lie  proi)er  are.  when  a  staff  i$  being  inserted,  held  apart  about     V 

Vj  in.  by  means  of  the  lever  D  and  the  connecting  links  and  ec-  '   •,- 

centric  shaft.     A  staff  is  heatqd  to  a  red  heat  in  a  furnace  and  !"'; 
then  the  end  is  placed  in  this;  die.     The  lever  D  is  then  pulled 
down,  closing  the  die  and  at  the  same  time  forming  the  end.  •...••:. V- 
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An  Efficient  Piece  Work  System 


■'A";.'-.- 


?S 


The    Methods    in   Use    at    the    Angus   Shops    Have 
Produced  Good  Results  Without  Going  to  Extremes 


.• .  ■     Without  adoptinpr  the  extreme  metlio'ds  advocated  by  some 

";•":■  of  the  efficiency  experts,   the   Canadian   Pacific   has  installed 

,  at  the  Angus   shops,   Montreal,  a  piece  work  system  which 

■'makes   use   of  some   of  the   hest   of  efficiency   ideas,   but   which 

•/vhas  been  worked  out  on  a  practical  basis  as  indicated  by  the 

;  '•  needs   of   the   shop.     The   system   has   been   most   successful 

-  and  has  resulted  in  an  increased  shop  output  and  a  substan- 

.  .  tial    reduction    in    cost    per    engine    repaired.      The    men    are 

..■•guaranteed  the  amount  which  they  would  make  on  day  wages 

■  ■..'."and  are,   of  course,  paid  anything  which  they  make  above 

"■!.--'that  amount.       •-  ._•■  '  -■':'■■   :■■.■:■■■■:■''■.:  --''/[-y,'  '.■-  i  ■■''  ir-^'-''.--  ,■,.,  ^:^,.'  :./r 

:..■.;;  The  work  of  supervision,  and  the  making  of  instruction 
J:  V  cards,  time  studies  and  the  fixing  of  prices,  is  looked  after 
I  in  the  office  of  the  piece  work  inspector,  where  are  located 
also  the  auditing  department  clerks,  who  distribute  the  proper 
.  ■.  time  against  the  different  shop  operations.  In  certain  sec- 
'  ■.  tions  of  the  shop  the  distribution  is  made  by  personal  ob- 
'     servation  of  the  work  and  time,  by  men  known  as  time  in- 
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..  •:">iv'^:'  '■''-'^'-'"/'     ^^^-  '^ — Organization  Chart      **-V-:.--^\^;;;;-"-    :  "'.^'^ 

Vpecfors,  to  whom  are  assigned  a  limited  portion  of  tTie  shops 
containing  not  too  great  a  number  of  workmen  fox  the  in- 
spector to  handle.  ■  '~''-,:  ^•^>'  ■i;^-  '  '"■- 
The  chart.  Fig.  1,  shows  the  piece  work  inspector's  con- 
nection wifli  the  main  organization  of  the  shops  and  the  ar- 
rangement of  his  staff.  This  office  is  the  chief  one  for  the 
e.stablishing  of  standard  shop  practices  and  it  is  connected 
through  the  general  shop  inspector  with  all  other  repair 
shops   on   the   company's   lines   east   of   Fort   William.     The 

-.staff  may  appear  large,  compared  with  those  of  some  of  the  re- 
pair shops  in  the  eastern  pnrtion   of  the  United  States,  but  the 

•cost  is  small  v.hen  the  total  amount  of  wages  distributed  on  a 

piece  work  basis  is  considered,  .:;.  .'  ;^v-'  ;^;r"-  . .  .    •.  ;y;;;;*,.^  -^  ■^- 

When  a  price  is  required  for  doing  any  piece  6f  work  the 

foreman    sends    to    the    chief    piece    work    inspector    the    piece 

•  Work  price   request   shown   in    l'"ig.   2.     The  request  is  then 

■turned  over  to  a  demonstrator,  who.  when  he  has  made  a 
price  for  the  job.  fills  out  the  reverse  side  of  the  price  request, 
Fig.  3.  If  sufficient  information  is  not  at  hand  on  similar 
"work,  the  demonstrator  goes  to  the  machine  and  makes  a 


time  study  of  the  work,  filling  out  ari  instruction  card  iifeis    ? 
that  shown  in  Fig.  4.  •  ■-: ': 

In  making  the  instruction  card,  10  per  cent  is  added  to  the  "j- 
theoretical  machining  time  and  20  per  cent  to  the  actual  time  .y 
of  handling  in  the  case  of  each  detailed  operation.  The 
number  of  cuts  and  the  number  of  pieces  per  hour  are  also 
taken  into  consideration  and  allowances  made  for  the  skill 
and  amount  of  labor  required  to  do  diflferent  classes  of  work, 
and  for  the  extra  time  required  in  setting  up  the  work  the 
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fir^t  time,  the  result  being  a  reduced  time   allowance   after.; 
the  first  pjece  in  certain  work. 

'  ■  From  the  instruction  card  the  demonstrator  then  fills  out/ 
the    opposite    side    of    the    piece    work    price    request.    Fig.    3. 
showing  the  price  to  be   paid  for  the  operation.     The  price 
request    is    then    returned    to    the    chief    piece    work    inspctor 
with   the    instruction    card    and   if   satisfactory   the   inspector- 
signs  the  price  request  and  returns  it  to  the  foreman  for  his 
approval   and   signature.     The    instruction   card   is    filed   and 
there   are   made    out    from   the   request   four   cards   like    that 
shown  in  Fig.  5;  one  of  these  is  sent  to  the  office  of  the  super- 
intendent of  locomotive  shops,  one  to  the  shop  foreman  con- 
cerned, one  to  the  shop  timekeeper  and  the  fourth  is  filed  in; 
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'.:-■:;■: ,C-;:...' ;.i 'I    Fig-   3   (Reverse  Side  of   Fig.  2)         ;^"'\-=-^    ■:•  •••/■. 

the  piece  Avoflc  inspector's  office.  If  for  any  reason  the  price 
is  not  considered  satisfactory,  a  red_card  is  used,  indicating 
that  the  schedule  is  temporary,     .j./v'^^i^'^'- V;^.^  ^ : '^:=^V-v:vi.V  . 

^--V'J;  .S^Sv:.  ■'■     JUSJNG  PRICES  IN  THE  SHOPS   ■V,-:-\      •■•-':;':;;':■%■'' 

In  keeping  a  record  of  the  time  in  the  machine  shops,  tlve 
form  shown  in  Fig.  6  is  used,  the  work  of  keeping  the  time" 
being  under  the  charge  of  the  auditing  department.  No  work 
order,  as  employed  in  connection  with  other  work  to  be  ex- 
plained  later,    is    given    when    this    form    is   used,   but   the   timei- 


5:>-;-     249 


RAILWAY     AGE    GAZETTE,     MECHANICAL     EDITION 


-tV? 


Vol..  88,  Np.  5 


inspector  is  held  responsible  for  recording  the  correct  opera- 
tion and  price,  as  well  as  the  time  taken  to  do  the  work. 
The  time  inspectors  remain  in  the  shop  and  record  the  time 
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as   the    work    progresses.      This    form    is   used    on    all   work 
whose   nature   is   such   that  the   men   will   not  have   to  leave 


Name TiTna^Tiew  drlvliig  Wheel 
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their  particular  shop  or  move  about  to  any  considerable  extent. 
>     When  the  work  is  finished  the  time  inspectors  complete 


A^ 


all  extensions  and  thl  form  is  then  checked  in  the  time- 
keeper's office  and  signed  by  the  foreman.  .\  carbon  copy 
of  this  form  is  filed  in  the  piece  work  office  for  reference. 
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When  the  work  is  of  i  nature  that  would  make  it  difficult 
for  the  timekeeper  to  kt  ep  an  accurate  record  of  the  time, 
the  men  record  the  time  tliemselves  on  forms  like  that  shown 
in  Fig.  7.  There  are  sinlilar  forms,  of  different  colors,  pro- 
vided for  mixed  time,  or  part  piece  work  and  part  day  work, 
to  cover  conditions  whidh  sometimes  arise,  a  straight  day 
work  card  and  an  overtime  card.  -The  timekeepers  check 
these  cards  with  the  number  of  hours  worked  as  shown  by 
the  clock  punch  and  the  time  and  engine  number  are  then 
transferred  to  the  form  shown  in  Fig.  8.  In  such  cases  the 
work  order  card  shown  ifi  Fig.  9,  which  constitutes  the  au- 
thority for  doing  the  wj)rk  specified,  is  issued  by  the  piece 
work  foreman  to  the  tnan  doing  the  job,  who  turns  it  in  to 
the  piece  work  clerk  at  tic  completion  of  the  work  and  the 
record  is  then  transferrecl  to  Fig.  8.  This  form  is  then  turned 
over  to  the  foreman  for  signature,  as  in  the  case  of  h'ig.  6. 

In   connection   with    Figs.  6  and   8  it   should   be   explained 
that  a  piece  work  balance  is  the  difference  between  the  amount* 
made  on  piece   work  and  the  amount  which   would   bave  been 
made  if  the  man  had  been  working  day  work. 

Work    which    is    largely   <lone    by    hand,    such    as    stripping,' 
erecting,  pipe  work,  etc.,  |ind  which  was  formerly  paid   for 
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in  lump  sums  for  large  divisions  of  tlie  work,  lias  been  divided 
into  smaller  details  and  prices  provided  for  each.  This  has 
resulted  in  considerable  saving  and  in  increased  efficiency. 
For  work  of  this  kind  the  chart  of  piece  work  prices  shown 
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in  Fig.  10  has  been  developed  and  repHtces  the  work"  order 
card  shown  in  Fig.  9.  A  punch  mark  is  placed  opposite  the 
work  to  be  done.     The  use  of  this  form  obviates  the  necessity 
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Engine  placed  on  pit  jack*  or  block*, 

Ditto.,  2  pairs  cf  wheels  removed 

Ditto.,  •V--.."*'  '■".■■*'  ■  ^  pairs  cf  whtis  romovad 

Ditto.,  ^  pairs  of  wheels  ramoved 

Rods,  main,  strap  ramavad  and  raplacad  for  machina  shop,  aach 

Rods.  main,      strap  not  removed  and  replaced  for  machine  shop,  aach 

Rods,  side,  with   strap  end,  removed  and  replaced  for  m.  shop,  p.  sc. 

Hods.   side,    without    strap   and.  p»r   aact. 

Rods,  main,  with  strap  end,  but  strap  no*  remcvod.  per  aact. 


Truck,  pony  (2  whasQe  : 
Truck,  pony  (4  whaal)e.'  ' 
Pump,   air. 


'Mmavcd  from  angina.  p*r  angina  -  . 
ramoved  from  engine,  per  angina 
ramavad  frsm  angina,  per  angina 


•nd  avar 


CLEAN,  TEST.  ETC. 
Material,  cleaned  and  distributed.  No.  1  rapaSr.  } 

Material,  cleaned  and  distributed.  No.  2  repair,  J 

Material,  cleaned  and  distrTbutad,  No.  1  rapair,  i 

Material,  cleaned  and  distributed.    '         Na.  2  rapair.  S   '**^'  *"''    '•" 

Framas,  front  and  mam       Tasted  and  examined,      per    sida 


binders,  pedestal  > 


"Tasted  and  examined. 


aach 


Approvao 


Fig.  9 


Fig.    10 


n-f-umso<)                 ■   -          -        ■              -                     '   •    ; 

CANADIAN  PACW^^r  rait  way  rn 

;~ 

'■'■': 

•   ••/ 

:x. 

*  ■  '■ 

■<■  .' 

ftpiiii''                                                           -.>...- 

Fo«M  s.  *  m. 

Shap  Piece  Work  Record  Ca 

_i»l  -.•  •■.^..;  -■  -^ 

Clasa 

l«l                       ] 
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Prick 

Akookt 

Name  of  Workhah 

Clock 
No 
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Amount 

Balance, 
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of  looking  up  schedule  numbers  for  all  of  the  various  items 

involved.       ''^-\- ■/',''■■'■'/.  '  :.  ■  ^.  '-y"'"]-:  .'.■   ■•':      "    t-   ■..:.    '•:•""'. -i'  v'."  .■''', 
After   tlie   forni    .^tiown   in   Fig.  ^  has  been    signed  by  the 
foreman,  it  is  sent  to  the  ofiicc  of  the  timekeeper,  where  the 
schedule  number  and  price  are   checked  and   the  percentage 


.              .     CANADIAN    PACIFIC    RAILWAY    COMPANY.    ..  ., 

',.•'!■':.■■••■■•    V                                                             »NOU«    LOCOMOTIVC    SHOP*                                                              .''.,.''•". 
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NAME 

OFKllATION 

No.  o» 

CowTBACia 

Cloikd 

TOTAI. 
CONTBACT 

Total 
Wacks 

-J 

Gaik 

lAJM 

Brak«  Cyla. 

61 

1  45 .S2 

$  51.84 

43 

Strip  Plpee. 

88 

40.S0 

58.45 

10 

Hemovo  Pipes. 

29 

1S.«6 

19.21 

as 

Slec. Wiring. 

S3 

95.22 

78.50 

19 

El eo. Headlight 

51 

113.90 

99.95 

15 

Cut  5"  Tubes 

2S 

64.57 

41.10 

52 

Sorow  Nipples 

12 

55.40 

56.70 

45 

Clean  Valves. 

21 

52.08 

28.48 

12 

oontraota. 

0 

55.20 

58.59 

04 

Repair  Pumps. 

4 

12.80 

10.54 

25 

Repair  Poaps 

14 

85.75 

67.57 

14 

Repair  Pumps. 

14 

80.00 

55.12 

08 

^ 

Iron  Reprs. 

0 

102.14 

125.55 

20 

w 

Iron  Reprs. 

2 

58.24 

58.51 

06 

Iron  Reprs. 

5 

101.15 

128.47 

15 

Iron  Reprs. 

2 

12.86 

12.25 

03 

1 J 

of  the  day  work  amount  is  calculated.     Each  man's  balance   is 
then    di>tributyd   to   the   various   accounts   and   all    shortages 
for  the  month  are  deducted ;  the  record  is  then  transferred  to  the 
,,payrolI.       ,.^     ;  .:  ■       .;,  ,  ,   ^ ..... 
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CANADIAN    PACIFIC   RAILWAY   CO. 

ANGUS    LOCOMOTIVE    SHOPS 

'   A     U  PIECE  WORK  OFFICE         '.r'--''' 


Mar oh  4. 


.19 


14. 


Mr.. 


Chief  P.  W.  Inspector 


Th«. 


.Shop 


presents  balow   its    "DAILY    PIECE    WORK    REPORT' 


for- 


Maroh  3, ,g  14. 


No.  of  men  en  roll. 


214 


No    of  man  working- 
No.  of  men  absent 


194 


20 


No.  of  ntan  O'Oductivo 


148 


No.  of  m«n  non-product)v9. 
No.  of  men  on  sjpervition  . 
No.  of  rren  ci«ricat 


46 


y'  *.«"  'j='*  .■ 


No.  of  hours  productivtt- 


1182  1/2 


No.  of  hours  non  productiv*. 

No.  of  hours  suoervision 

No.  of  hcurs  clerical 


414  1/2 


47  1/2 


9  1/2 


No.  of  hours  piece  work- 


830  1/4 


No.  of  hours  day  work  Broduellv* 

Tools  »"<«  Machinery 

Remarks 


552  1/4 


39  1/2 


Signed- 


Foreman 


;■   .      ..■••.^..- .•'...•■.->■>•.:     ■.pjgj.g    WORK    REPORTS  "  "'    '    ''    '''     "'    '' 

In  each  of  tlie  methods  outlined,  after  the  foreman  has  signed 
the  form,  the  amount  earned  by  each  man  is  recorded  on  a 
card,  which  al>o  shows  the  i)er  cent  gained  or  lost  over  day 


wages.  For  each  shopi  there  is  also  prepared  a  monthly  piece 
work  report  like  that  snown  in  Fig.  11,  from  which  the  names 
of  the  men  have  been  omitted.     From  this  the  shop  officers 
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SHOT 

TOTAL 
IMPLOYCU 

TOTAL 
HOLUe 

MsCldM    HWM* 

AccMiBierf  for 

TOTAl. 

rises 

WOKS 
HOUBS 

(r) 

rwcn« 
P1U3  woms 

rBOD.IKH.lU 

BtST  SaOMID 

f1) 

I2T 

Ci) 

TtT 

a) 

w 

riiii,. 
TO 

LMt 

m 

XW 

(Til 

•otua 

524 

41 

25862 

1655 

123 

101 

20456 

79 

79 

79 

90 

12/27/13 

■LACMMrrH 

IM 

20 

5618 

982 

105 

123 

4413 

78 

79 

76 

84 

8/2/15. 

67 

9 

2609 

395 

98 

110 

2062 

79 

84 

78 

64 

1/25/14 

BOLT  (4  days.] 

19 

S 

800 

127 

106 

106 

527 

66 

65 

76 

80 

5/7/13. 

CAfim.  ft  TNoa. 

47 

14 

1558 

505 

102 

115 

1111 

72 

69 

70 

82 

12/6/15. 

217 

55 

7720 

»590 

89 

109 

5440 

70 

75 

82 

87 

5/24/13. 

10 

3 

354 

135 

88 

112 

."31 

95 

90 

76 

97 

11/22/15 

noc 

99 

57 

4245 

1578 

107 

107 

3519 

83 

82 

80 

93 

5/6/13. 

MACRINI  KATT 

139 

62 

5740 

a620 

103 

106 

4270 

74 

77 

75 

81 

5/13/13. 

MAOItNl.  WEST 

106 

20 

4273 

913 

102 

114 

2958 

69 

71 

69 

78 

11/22/13 

rAwr 

22 

3 

884 

115 

100 

96 

884 

100 

100 

100 

100 

1/30/14. 

rATTWMH 

21 

12 

836 

659 

99 

116 

mAMnmm 

59 

17 

2481 

T98 

105 

117 

1970 

79 

77 

80 

89 

6/14/13. 

•PaiNC  *  MUU 

52 

47 

1967 

1962 

95 

106 

617 

31 

26 

60 

60 

2/1/13. 

TINWrTH 

5S 

5 

1308 

197 

91 

98 

114.'; 

87 

90 

89 

97 

9/5/13. 

wur..  oerr. 

j' 

1 

1 

[Fig. 
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can  determine  at  any  tiifie  whether  the  productive  efficiencj' 
is  increasing,  remaining  stjitionary,  or  falling  behind. 


'.  ■■■""-  '•' 

I9IZ 

1913 

WIZ                         1913 

ISO.  000 
140,000 

130,000 
IZO.OOO 
110,000 

Per 
Cenf 
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90 
80 
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SO 
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30 
20 
10 
0 

1. 

Totai"  Pay  Roll 

ri 

2. 

Total  'm*ges  of Pmduc^ifm  Force. 
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3. 

Day  yfagms  of'Praclucf'ileRirve. 

A 

/ 

4. 

Daurnages  of  Piece  mrk  Force. 

A. 
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s. 

AmcHjnf  of  Overdraw  on  Pmct  ¥¥ork. 
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6. 

fkrcJnfMduc//**  Pofve 
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on  Piece  Work] 
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apiece  Hb 

/- 
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Fig.    14 — Summary   of   Pay    Rolls  for   AH   Shops  from   January,   1912, 

to  September,   1913      •..•.■".■.      -  ■• :  .:..••■•?•.- 
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Fig.  12  shows  the  daily  report  made  out  by  the  foreman  of 
each  shop.  A  weekly  piece  work  report  on  an  hour  basis' is 
also  used  and  is  shown  in  Fig.  13.  It  should  be  explained  in 
connection  with  this  form  that  all  employees  such  as  fore- 
men, clerks,  sweepers,  etc.,  whose  time  cannot  be  directly 
distributed  to  the  different  accounts,  are  classified  as  non- 
productive. The  report  shown  in  Fig.  13  gives  a  great  deal 
(,)t    valuable   information   to   the   shop  officers,  and  is  largely 

:■  self-explanatory.     In  obtaining  the  figures  shown  in  column 

j .  5,  those  in  column  1  are  multiplied  by  the  number  of  work-: 
ing  hours  in  the  week  and  column  3  is  divided  by  this  result. 
Column  6  is  obtained  similarly  from  columns  2  and  4; 
Column  8  is  obtained  by  dividing  column  7  by  column  3.      . '! 

..•  '  Fig.  14  shows  in  plotted  form  a  summary  of  all  shops  from 
January.   1912.  to  September.   1913. 

The  idea  in  mind  in  arranging  the  system  as  described  was, 
to  set  piece  work  prices  which  were  fair  both  to  the  men  and' 
the  company.     When  prices  arc  set  by  a  busy  shop  foreman. 

.  or  a  rate  setter  who  has  far  too  large  an  amount  of  work 
to  handle  to  make  an  individual  study  of  it.  there  are  nat- 
urally a  large  number  of  rates  which  are  not  suited  to  the 
work,  resulting  in  wrong  distribution  of  labor  and  costs  and 
much  dissatisfaction  on  the  part  of  a  man  when  the  class  of 
work  varies  as  it  does  in  a  locomotive  repair  shop.  A  view- 
point held  is  that  prices  that  are  fair  for  the  man  are  those 
which  will  enable  him  to  make  a  substantial  increase  in  his 
wages  in  return  for  his  best  efforts,  and  that  they  are  fair  to 
the  company  whej;  they  arc  set  so  that  a  man  must  make 
use  of  all  the  advantages  which  are  placed  at  his  disposal, 
and  is  guided  bj-  the  methods  which  are  found  to  be  the 
most  economical.  ;.  ...     ■  :-\\._-i  .  ./.  .^.  .■>..•;..; 

The  system  of  going  into  the  work  niid  nrrafcirrg  a  study 
of  it  with  the  men  has  removed  the  distrust  that  is  often 
present  between  the  men  and  the  officers  of  a  company,  and 
has  at  the  Angus  shops  proved  decidedly  satisfactory  to  all. 


In  using  the  gages,  an  apprentice  or  a  heli»er  passes  the 
graduated  end  of  gage  So.  1  through  the  staylxilt  sleeve  until 
it  rests  on  the  ball,  as  in  Fig.  2.  Tlie  boilermaker.  who  is  in- 
side tb.e  boiler,  notes  tlie  length  necessary,  and  then  marks  the 
hole  with  a  center  punch  or  some  convenient  means  of  identifi- 
cation, and  proceeds  in  the  same  way  for  as  nianj-  holes  as  re- 
f;uire  bolts.  After  obtaining  the  different  lengths  required,  gage 
Xo.  2  is  used.    The  head  of  the  bolt  is  placed  in  the  ball  at  C, 


1.  .'^     ■■'^ 


'<■  \-  : 
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bringing  the  stem  in  alinement  with  the  graduations  on  the  gage, 
and  noting  from  the  list  whatever  length  is  required,  the  Ixdt 
is  marked  where  it  is  to  be  cut  and  stamped  with  the  number 
of  the  hole.     The  Ixjlts  are  then  cut  and  threaded  ready  for  the 

boiler.     V;  ■:.::■■.:::■■'■:  ':..;,..'^  '  :'■■■  ".-v-^.i-.^':-'  ''-/^''''.\;'  :''■■'■  :'/''"i  •  .^,"  ;"J-'v'^\-^ 


FUEL  OIL  BURNER 


I;    v<:  ■      '     "  BY  H.  E.  BLACKBURN  .    "         '  ^ 

'"■.■•..■-,•).  ':  Apprentice  Instructor,  Erie  Railroad,  Dunmore,  Pa.  .•'•:• -U"  ■^-.. 

A  portable  fuel  oil  burner  made  of  pipe  fittings  mounted  on 
an  auxiliary  air  reservoir  is  shown  in  the  accompanying  en- 
graving. This  burner  weighs  only  25  lb.,  and  can  be  made  at 
a  very  small  cost.  One  of  them  has  been  in  daily  use  in  the  car 
shops  at  Dunmore  for  over  two  years  without  causing  any 
trouble.     The  burner  is  absolutely  safe,  for  if  the  hose  blows  off 


GAGES    FOR   FLEXIBLE    STAYBOLTS 


'•^^••-;-.  ■-.■•■'•,■•  '■■-'■    '■"  '■  ■:-^:-      BY  L.  BROWN/--,  '   ''  '■_•:  ■-■■■'-^,^r.^/:;  'r.^: 
•■  •.-•'■;    Demonstrator,     Angus  Shops,  Canadian    Pacific,  Montreal,   Qotk  •';  -    ■ 

The  illustrations  show  two  gages  for  determining  the  lengths 
for  cutting  flexible  staybolts.  The  use  of  these  gages  permits 
the  bolts  to  be  threaded  and  made  ready  for  the  boiler  without, 
any  doubt  as  to  their  being  correct  in  length,  and  also  obviates 
the  necessity  of  having  to  remove  a  bolt  after  it  is  screwed  into 
place,  because  the  length  is  not  correc1^.'^,"\  ^  \:.''l:  ^■'l^v-.-'i  .-r^'-r 
•  The  jig  in  Fig.  1  has  at  A  a  circular  part  which  is  made  to 
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suit  the  ball  joint  of  the  staybolt  sleeve  in  which  the  staybolt 
head  seats  itself;  above  this  is  an  extended  end  which  is  used 
as  a  handle.  A  line  is  cut  across  the  center  at  .1  and  from  this 
point  the  gage  is  graduated,  beginning  at  B  and  running  to  30 
in.  in  's  in.  graduations.  The  gage  in  Fig.  2  is  made  with  a 
semi-circular  piece  cut  out  at  C  to  receive  the  circular  head  of 
the  staybolt  which  is  to  be  marked>4or  cuttings     .        ^       .,..:.- 


S/c/e. 
Burner  Doivn. 


Front. 
Burner  Up. 


'^-r^. 


Burner  Which   Uses  Fuel  Oil 


the  flame  will  go  out.  It  has  1)een  used  in  small  and  difficult 
places  withoiit  any  accidents,  such  as  are  sometimes  experienced 
with  a  kerosene  or  a  gasolene  torch.  The  construction  of  the 
atomizer  in  the  reducer  is  such  that  the  air  blast  Ijeats  the  oil 
into  a  spray.  This  spray  is  evenly  discharged  int<->  the  reducer 
where  it  ignites  and  spreads  to  the  wallsof  the  hood,  causing  a 
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whirling  motion  that  generates  the  oil  into  a  gas  as  it  mixes 
with  the  air  from  the  intake  holes.  The  flame  is  of  a  high  tem- 
perature, is  readily  controlled  and  will  not  easily  go  out.       .V';- 
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A  HOME-MADE  POWDERED  COAL  PLANT 


[i^"- 


% 


■;f 


'^• 


-:  BY    J.    G.    COUTANT    ' 

Considering  tiie  amount  of  thought  that  has  been  given  to  the 
use  of  powdered  coal,  there  is  but  httle  authoritative  and  practical 
data  available  on  the  subject.  Most  writers  seem  to  have  the 
same  opinions  on  certain  points,  among  which  may  be  mentioned 
the  following : 

The  fuel  must  be  very  tine  for  economy ;  it  is  recommended 
that  95  per  cent  should  pass  through  a  100  mesh  screen.      '■''■.•■ 
;  .  The  fuel  must  be  dried,  expelling  all  the  moisture  possible,  and 
reducing  the  moisture  content  to  less  than  1  per  cent. 

Adequate  means  must  be  provided  for  removing  the  ash  from 
the  flues  and  combustion  chamber. 

•The  coal  employed  should  contain  very  little  sulphur.  ,-':.;'••• 
..The  question  frequently  arises  as  to  how  serious  these  points 
are  and  how  much  thiey  may  I)e  deviated  from  and  the  furnace 
j-till  be  practical.  \'ariations  occur,  depending  on  the  design  of 
the  furnace  and  whether  it  is  used  for  high  or  low  tempera- 
ture work,  v5  .^A'^.V:'-^  ^'  ■•  Vv.' V-'    '•'■■-•'.■/>:•'■.■'■-••■  ^.■■>;.^^:/  '•' 

'The  writer  has  made  several  trials  with  a  very  crude  pulver- 
izer and  furnace,  under  very  unfavorable  conditions,  and  some 
very  interesting  results  were  obtained. 

Having  found  it  necessary  to  consider  a  cheaper  fuel,  powdered 
coal  suggested  itself,  but  the  question  arose  whether  fuel  of  the 


..-'  .  i'  Fig.    1 — Arrangement    of   Apparatus   for    Pulverizing    Coal 

•■'"■>  '•'' 
-..  :-  following  analysis,  which  could  be  purchased  in  the  local  market. 

"■;■;.';   would  be  suitable  for  the  work: 


American  bituminous  coal   12,932  U.  t.  u.— ' 

v;, .    Moisture     

'."',- :  Volatile  combustible 

■■        Fi.xed    carbon     ..  i.-.>. .•,■•••••••»•*••»••  *■ 

:;:    Ash  .•.;.'.:. . . . . . . . V. . ; . , . .'. 

".'■■    Sulphur     


2.00  per  cent 

31.00  per  cent 

54.15  per  cent 

11.75  per  cent 

1.10  per  cent 


Dominion  bituminous  coal  14,^03   I!,  t.  u. — 

Moisture     

Volatile  combustible    . . . 

:  ;  "'.•  Fixed   carbon    

.    .:/   Ash     

■j  '•  Sulphur    


To  make  the  necessary  experiments  a  V( 
was  used,  as  shown  in  I^g.  1.  The  pulverizer  was  a  multiple 
grinder  made  by  the  H4rdy  Patent  Pick  Company,  Sheffield, 
England,  and  consisted  esfeentially  of  four  interior  communicat- 
ing chambers  of  successively  increased  diameter  in  which  paddles 
revolved  on  arms  with  correspondingly  increased  radii.  The 
largest  chamber  containedj  a  screen  through  which  only  the  fine 
dust  passed.  Coal  of  thej  analysis  given,  previously  crushed  to 
nut  size,  was  fed  into  thd  hopper  by  hand,  this  being  the  only 
means  of  regulating  the  necessary  supply  of  coal  to  the  furnace. 
The  combustion  air  blast  was  connected  to  the  pulverizer  just 
below  the  hopper  to  transfer  the  coal  to  the  pulverizer  chamber. 
The  coal  was  thrown  out;  radially  In-  centrifugal  force  due  to 
the  rapidly-revolving  arms  and  reduced  to  dust  by  percussion 
and  attrition  and  delivered  by  air  current  through  the  screen 
to  the  furnace.  I  -l^  •-^:..- 'v  v;^■'  ^ 

This  apparatus  pulverize!  coal  containing  3  per  cent  of  mois- 


Fig.  2 — The  Powdered  Coal   Fire  Is  Shown  at  A;   B  Is  a  Hard  Coal 

Fire  ■!;•<.-■.: 


ture  to  a  fineness  of  78  per 


cent  through  a  100  mesh  screen,  or 


for  burning  powdered  coal  it 
bustion  chamber  on  the  rear 


91  per  cent  through  a  60  i  lesh  screen.  The  coal  was  burned 
in   the   furnace   with    very   satisfactory   results. 

The  furnace  used  was  anl  ordinary  5  ft.  9  in.  by  2  ft.  9  in. 
anthracite  coal  furnace  used  for  heating  long  rods  from  which 
rivets  and  spikes  were  macl  .     To  make  the  furnace  adaptable 

was  necessary  to  build  a  3  ft.  com- 
as shown  in  I-'ig.  1,  and  to  remove 
the  grate  bars  and  fill  the  furnace  with  brick,  to  make  a  hearth 
on  which  to  lay  the  rods  a^  shown  in  Fig.  2.  This  illustra- 
tion also  shows  that  there  is  very  little  difference  between  the 
appearance  of  the  powdered  ^oal  furnace  A,  when  working  well, 
and  an  anthracite  coal  fire,  ^. 

The  table  shown  below  giles  the  results  obtained  with  this 
inferior  outfit,  and  also  for  comparison,  the  daily  average  record 
of  another  furnace  which  was  equipped  with  an  automatic  coal 
feeder  and  was  operating  under  the  most  satisfactory  conditions. 


100.00  per  cent       is  given  in  the  last  line. 


Weight  and 
size  of  spikes 

2.600  \h.—  Vi  in. 
2,600  lb. —  Vi  in. 
5.000  lb.— ''J  in. 
4,600  Wt.—  Yi  in. 
Vi   in. 


12 
12 
12 
12 
12 


in. 
in. 
in. 
in. 
in. 


Total  coal 
burned.  lb. 

840 

585 
1.430 
1.224 


Total 
furnace  hours 

9  35/60 
4  35/60 

10  30/60 

10 


Weight  coal 
per  hour 

89.5 
127.5 
136 
122 


Weight 

of  spikes 

per  hour 

272 

566 

476^ 


Coal  per 

2,000  lb. 

spikes 

645 

450 

572 

532 

580 


Remar 


ts 


No  work  during  morning 
Afternoon    run  pnly >...'„, 


Daily  average  ok  furnace  with  satisfactory  coal  feeder'    • 


\y  -  - 
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General  Machine  Tool  Efficiency 


f %   »*-■   *.  ** ' 


Discusses  Such  Influencing  Factors  as  Movement  ; 
of  Material,  Grouping,  and  Machine  Replacement  J 


BY  GEORGE  W.  ARMSTRONG 
Mechanical  Department,  Erie  RajlrQa^,  ^Meadville,  Pa. 


There  is  always  a  tendency  for  production  cost  to  increase 
with  an  increase  in  wages.  In  order  to  prevent  this,  as  well  as 
to  decrease  it  on  account  of  the  stress  of  competition,  a  thor- 
ough investigation  into  the  economical  operation  of  a  plant  is 
necessary,  l  his  is  commonly  designated  as  its  efficiency.  Ef- 
ficiency is  a  term  at  present  enjoying  wide-spread  popularitj'  as 
a  panacea  for  all  disorders.  In  reality,  it  is  only  common  sense 
combined  with  ability  to  pro!it  by  and  utilize  the  results  of 
others'  investigations.    ^^■■. 'V-'-f^,-  '/H;,^;'..-;.:- ■.>;:-•:'.  .■;.•  K^-^-..^ 

The  efficient  operation  of  a  plant  is  very  largely  influenced  by 
its  layout  as  well  as  its  equipment.  These  are  both  controlled 
by  the  nature  of  the  industry.  For  purposes  of  analysis  and 
preliminary  considerations  of  layout,  all  plants  may  be  divided 
into  three  general  types:  ":;  i: --;;:;,/.:.  .•':';^ 

(1)  Those  producing  one  line  only;  for  example,  a  tube 
factory. 

(2)  Those  manufacturing  articles  requiring  similar  opera- 
tions to  a  certain  point,  and  then  slightly  different,  to  suit  in- 
dividual   requirements,    as    a    furniture    factory. 

(3)  Those  doing  a  diversified  or  repair  business,  illustrated 
by  a  railroad  shop. 

It  is  chiefly  with  the  latter  that  the  writer  will   deal.     This 


Preliminary  Considerations. — A  careful  and  complete  study  of 
the  situation  with  respect  to  output  immediately  required  and 
future  anticipations,  and  the  provision  of  floor  space  for  ma- 
terial in  process  of  manufacture  and  its  procedure  through  the 
shop  should  precede  all  other  work.  The  data  thus  obtained 
furnishes  the  basis  upon  which  later  the  "process  diagram"  and 
its  accompanying  "routing  diagram"  are  worked  out.  The 
"process  diagram"  is  a  tabulation  in  detail  in  proper  order  of 
the  operations  which  the  material  is  to  undergo,  graphically  pre- 
sented in  the  "routing  diagram."  These  diagrams  are  the  foun- 
dation on  which  the  later  efficiency  of  the  plant  to  a  large  extent 
depends,  as  they  show  the  inter-relationships  which  should  e.x- 
ist  between   operations  and   processes   to   accomplish   the   result 

with  maximum  economy.  i^^sV^-'    ^" --i'^i!  >-^/'^   .•■     •  • -V"' 

Movement  of  Material. — Frequently  tills  study  will  point  to 
the  advisability  of  establishing  more  than  one  storage  point  for 
material  in  order  to  reduce  labor  charges  for  handling,  or  the 
introduction  of  some  means  of  mechanical  handling,  as  cfane 
conveyors,  overhead  trolley  conveyors,  industrial  trackage,  etc. 
Careful  consideration  should  also  be  given  to  the  floor  space 
required  for  materials  in  transit  from  one  operation  to  an- 
other, and  the  method  of  storage.     Suitable  buggies  or  conveyr. 


V,       ...,—  ,■  ■'.   •    ...-Table  1 — Comp.\iiison  of  Line  Shaft  Drive  and  Individual  Motor  'Drive  for  Machine  Tools  .... 

■•■.,.;'-',-■■.'%'.'  ■  ■  .  Advantage  of  -.i-'-V-  ;I 

'•■■;'-,v;-     '.:...  '.'      Item  ■.;■;■■■■;..■-,  ^'  ■,;-'.■..■.        Line  Shaft  Drive       ,    'r...  Individual    Motor    Drive         "'i  ''.V-  \,  Individual    Motor    Drive    iV    !/  v 

I.     Power  consumption    ,.,ji. »♦»;*'   Constant   friction   loss  in   shafts,  belts  Friction    loss    (motor   and   tool    only);  Less  power  required.                     ..■".•■•... 

..;•'.     '■  ,  .      and   motors,    power   for   cutting.                  useful   power  only  while   working.  ...        -v\.'''  -.t.-H 

-;#i.     Speed  control  . . .;  .•,;;..V>.-.«i»C' No.    speeds.      No.    cone   pulleys.      No.  No.    speeds.       No.    controller    points.  More    speed    possible;    time    saved    in 

■    ■''■:■•■■  ^    ■'.        gear   ratios.                                                       No.   gear   ratios.  speed  adjustments. 

3.  Reversing Clutch  and  crossed  belts.  Reversible  controller.  Time   saved   in    reversing. 

4.  Adjusting  tool  and  work. Stopping    at    any    definite    point    very    Can  be  started  in  either  direction  and    Time    saved    in    setting   up   and   lining' 

•,  .  ,  difficult.  stopped    promptly   at   any    point.  up. 

■  4>«v  Speed  adjustmenf-.y.'- ••••«••*••    Large   speed    increments   between    pul-    Small    speed   increments   between   con-    Time   saved   by    obtaining    proper   cut- 

li;   .>■":■  ■  .   /      ley  steps.  troller  points.  ting  speed. 

6.     Size  of  cut. ..,  J  ii..'»-,. i  ••••*-•  v- .Limited  by  slipping  belts.     Large  belts    Limited   by   strength  of  tool   and   size  Time  saved  by  taking  heavier  cuts. 

,  •''.    !    }^    ■  V..!       bard  to  shift.  of  motor.  '  '::  .V  ^--  .;^ 

.7.     Time  to  complete  Job.  ...,..>.'■....,..•  r. ........ .j. ......  ..^ ........... ..  -  ■•i..^.  .>.*..•.,•...........,,..,..  «.;.  Mtich  less  time   required  as   indicated 

';:;  -,     -v'^'-''    ■'    'V"/^^  .'-.:■■;'•     "  '^    :^  *■•:.. '^'^  -'•."■    '^•:' :j'.-^::'.'-     '    _  ':'-'.'■  by    previous   items. 

',4t.    Liability    to    accidents i...    Slipping   or  breaking  belts,   injury   of    Injury    to   macliine   tool,   cutting   tool  Much  less  liability  to  accidents.    .. 

■'  .'  machine   tool,   cutting  tool   or   prime         or   motor.  .■■•!•'•■      • 

mover. 

9.     Checking  economy  of  operations    Close  supervision  required;   very  diffi-    Accurate    tests    possible    by    means    of  Delays    and    remedies    easily    located 

■  '      _.'.■_.,••    .    ■'■%.-  ■■    .■  '.-.  ,. .  .:.         cult  to  locate  cause  of  delay.       ....        graphic    meter    which    automatically        without  personal   supervision. 
■;•-••'•'.''■'•■  .  V ':  .;■■.■--'.•■.'•■  ■>'^- ;-.%  •  ?-.  '"•.••■        records   delays  and   rate   of  cutting.  ■•'•■•■ 

10.     Flexibility  of  location .     Location    determined   by   shafting   and    Location    determined    by    sequence    of    Greater    convenience   in    handling   and 

changes  difficult.  operations;   changes  readily   made.  increased     economy     of     operation; 

more  compact  arrangement  possible. 


.,■  >  "»;  type  of  plant  presents  most  of  the  problems  and  utilizes  the 
principles  applying  to  the  first  two  classes.  Owing,  however,  to 
the  diversified  nature  of  the  product,  the  solution  is  more  diffi- 
cult and  requires  frequent  compromise  to  conform  to  conditions 
and  the  principles  of  ideal  working.  Efficient  operation  depends 
■■..:^  primarily  on   conformity  with:      \    ;    •■I' '.v*"''    -ol.  '.:"  ".^ 

(1)  Movement  of  material  as  directly  as  possible  from  store- 
room to  the  finished  product  and  without  retracing  its  path; 
and,  when  advisable,  installation  of  ■  facilities  to  minimize 
handling.       .'-^'-'i^-:  ::'V'^'      :\  :^^A '  •.'  '^' ;  r^i'^.ir' 

,  ■.-:;•,  (21  Grouping  of  machines  handling  co-related  work,  mak- 
;  ■~'..ing  each  group  complete  for  the  production  of  its  specialty. 
C'_;  (3)  Machines  so  equipped  as  to  aflford^ufficient  latitude  in 
^:/'rspeed  and  feed  to  fit  conditions  of  operation;  such  changes  to 
;.,•.'■  be  capable  of  being  eflFected  with  a  minimum  effort  on  the  part 
y  ".■•of  the  operator. 

(4)  Machines  so  constructed  that  the  limiting  factor  for  out- 
put shall  be  the  tool  rather  than  the  machine.  '■■'''!:.^y;.  '  .■: 


ing  buckets  for  electric  cranes  can  often  be  introduced  for  stor*^'- 
age  of  small  parts  in  process  of  machining,  which  will  ma^- 
terially  affect  the  cost  of  production  of  these  articles.  Long 
hauls  should  be  avoided  whenever  possible,  as  in  many  cases 
the  labor  charges  for  handling  exceed  the  direct  machining 
costs  and  every  means  should  be  taken  to  reduce  them  to  a 
minimum.  .:     ;.■..".. -^ 

Grouping. — Grouping  of  machines  handling  eo-related  work 
will  aid  materially  in  minimizing  handling.  Machines  should  be 
located  in  sequence  of  operations  as  far  as  permissible,  so  as  to 
facilitate  progress  of  material.  Occasionally,  however,  a  ma*; 
chine  may  be  necessary  in  two  or  more  groups,  and  the  work 
in  any  one  of  the  groups  be  insufficient  to  utilize  the  full  ca- 
pacity of  the  machine.  In  considering  whether  duplication  of 
machines  is  advisable,  in  instances  of  this  character,  the  handling 
cost  must  be  carefully  weighed  against  the  interest  and  deprecia-^- 
tion  charges  incurred  through  installing  additional  machinery 
for  convenience  only.    The  groups  must  be  arranged  with  re- 
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:     uhirtiri!;  ni-'ti- in  that   gtneratcs  iIk-  oil   into  a  gas  a>  it  mixes 
v\iiJi  the  air  from  tlic  iiuakc  Iiuk-s.     Tlif  tLimc  is  (.'l  a  liiyh  icm- 
.  "livraiurc.  15^  rvadily  ccmrulled  and  will  i!"t  easily  go  out. 

A  HOMF-MADf^POWDHRFl)  COAL  PLANT 


.".' " 


.'■•!■  '■ 
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;      Cdnsi«kring  the  amount  (Vftliotiglu  that  lia.<  been  given  to  the 

.u>e  oiiJ<'\\"lercdc<'al.  there  i>  I)ni  little  auth'-riialive  aiul  practical 

:<:Hiia  available   on  the   suh.iect.      .Most    writers   >eeni   t"   have   the 

.  >:ime  o]Hnious  OW'certain  i>«.i!H*.  .■mi'iiiu;   nl^ich  may  Ik-  mentioned 

-the  lonvwing  ;;■>'.,. . 

The   fiiel   mijst1)e   very  Title   for  ecoiiiitny:    it    i<    recommemled 
that  y5  JUT  een[  should  iiass  through  a  1(K)  me>h  >t.reen. 
-  -vlhc  fuel  must  be  <Irieil.  exiiellijig  all  the  moi^tnii'  ]io>>iIile.  and 
/reihteiug  the  uioisturc  Content  to  less  than  1  per  cent.  .-,; 

■  Adequate  means  nnist  l*e  ]irovided  for  reii'.oviiig  the  asli  irtkn 
l1;e  lluei- and  coi)ilii^>iion  chamlier.  _ 

T.lie  Coal  cntjdGyed  should  contain  ven  little  sidpimr. 
\,      The  citiesljoiifrefpiently  arises  ix>  to  how  serioii>  tlie.-»e  i)oim> 
.    ai-e  and  how  much  they  may  lie  <leviated   from  and  the   furnace 
>titl  be  practical.    A'ariations  occur. depending  on  the  design  of 
rile   lurn;ue*^aiid    win  then   it   is   tv>ed    for   liiyh   ..r   l..u    teinpera- 
tui^cw€>rk.':- "';';'-;:'■'■'    '■:•  ■,.:','-■,'.  •'■":^ '■•/'• -^  '■'"'   ■    '"'■''■  ■  '• 

Tht'Vvrrtt.T  has  made,  sevetal  trials  uitli  a  very  crude  judver- 
txer  and  furnace,  under  vtry  imfavoral'le  condition>.  and  s.mie 
\  erj-  interesting   results  were  ^•l>tained. 

Having  fouml  it  necessary  to  consider  a  clieaper  fiul.  i)owdered 
Vt'>al  stiggeStefl  itscll^  bitt  tho.Cf^^^^^^  aro>e  whetlur   iiul  of  the 


Dominion  hitimiiiious  co.il   14, 

Moisture    

\'ol;itilc   cnniliii-tilik-    .  . 
".'  •    Fixed   carbon    

\-."     Suiffltur    . .  -. . ...'..  .V. . 


To  tnakc  the  nocosary 
was  used,  as  .shown  in  I 
grinder    made    bv    the    11 


u.>    I'.,  t.  It.- 


^.-  •■.w. 


.'.00  i>cr  <;fnt 

.'4.00  i>cr  cent 

54.'tO  per  cent 

b.wO  per  cetit 

J.VO  ptr  cent 


'\    .        '.;:,/    100.00  per  cejit; 

experiments  a  very  inexpensive  outfit 
g.  I.  Tlie  pulverizer  was  a  multiple 
I'atent    I'ick    (.'onipaii.v.    Shellield. 


grmder  made  hy  tnc  lirdv  latent  J  »ck  lonipaiiv.  >nelhei(i. 
luigland,  and  consistnl  e*eniially  of  fom-  intcfidr  cominimicat- 
ing  ch.'imbers  of  succes>ivilly  increased  diameter  in  which  ]>ad<tles 
revolved    on    arms    with    torroponditigly    increased    radii.      The 


■-.        Fig-    1 — Arrangement    of    Apparatus   for    Pulverizing    Coal 

folWvriny  aiialysl<,> \vhich  co^ild  lie  iaircha>ed  in  tliO  local  market, 
wcnild-bc  suitable  for  the  work:  ■        i--  . 


,\iTicM  icon  'l>i.Hirtiiti(.iis  t»!al.  l.^.'>3_'  It.  t.  ii»-r 

'  ■^jotstitrt     ........  ...i'.;. ... ...  .*  .,•..•.  . ..  . . 

■  |       .Volfttile   c<>riihii"tl1»l«-    ......  t  .  .  ,'y....  .  ...  .' ... 

.  Fi.Ncd    t.-irlinti  ,...  .....;  . ,  .  ...  ..>.-.....".. .  .  ,. 


:■.  J  4 .  .  '  -MO  I><T  Cfut 
......   .>l.00  I'vr  cent 

.^,4.1  .S   per  cent 

.....    )  1  ."5   t'er  cent 
,..-..      1. 10  jiiT  cent 


largest  chamber  contaiiled 
<iust  passed.  Coal  of  the 
nut  size,  was  ted  into  tin 
means  of  regulating  the  n 
The  condjustioii   air   blast 


a  screen  throuvih  which  only  the  tine; 

analysis   liiseii.   i)rt.\  ioiisly   crnslied   to 
ho]iper  by   band,  this  beiiLu;  the  only 

cessary  supply  of  coal  to  the  furnace. 

uas  connected  to  the  pidveri/er  inst 
bebnv  the  liopjter  to  tran^iir  tlie  coal,  to  the  pul\eri/ir  cliami)er. 
The  coal  was  thrown  ouil  radially  by  centrifugal  force  due  t<«^ 
tiie  rapidly-revolving  arm  J  and  retluced  to  dust  by  percnssiotr 
and  attrition  and  dcli\erei  by.  air  current  tlirongh  tlie  >ereen 
to  the  furnace../-.; -'•'■':' .-"/X-;  ']■'■;;:,-'.../  :'.  .;:.-■■'■  ■ 

.This  apparatus  pul\eri/e<|  conl  contjiniii'j  3pcr  cent.of  mois- 


Fig.  2 — The  Powderert  Coal  Aire  Is  Shown  at  A;  8  Is  a  Hard  Coal 

■■..;.'•'•;■'■■   ^    y     ■.y„^.■.  Fire       ■:]■■'.;  :■••.-■■'■-'"     ':-'    ' 

iiirt-  to  ;i  fiiuness  of  7s  jiir  cent  tliron:^!!  a  100  mesli  screen,  or 
'1  jier  cent  ibrough  a  '11  r  e^h  screen.  The  co;iI  was  buriud 
Ml    the    fiiriKice    with    \er\    -  iiisfactory    results. 

The  furnace  n^cd  was  an  ordinary  .^  ft,  '^  in.  by  2  ft.  '^  in. 
:itnhr:iciie  c  i.il  furnace  n>td  for  healiiig  long  rods  front  which 
ri\ets    ;ind    sjtikes    were   inad  .       To    make   the    furnace   .idaptable 

was  necessary  to  l)uild  a  3  ft.  com- 
as shown  in  I'ig.  1.  and  to  remove 
the  urate  bars  and  till  the  ft  niace  wi'di  brick,  to  make  ;i  he.irth 
oil  which  to  lay  llu-  rods  .•  ■;  shown  in  li^.  _'.  This  illustra- 
tion also  ^li.  iws  tli;it  there  i  vi  ry  little  ditfereiice  between  the 
appearance  of  tin.-  jiowdered  o.d  ftirn;uH'  ./.  wlu-n  working  well, 
and  an  anthracite  coal   tire.     >'. 


lor  burning  powdered  co.il  it 
Iiitstioit  chamber  on  the  ivar 


The    table    shown    IkIhw    gi 
inferior  outfit,  and  also  for  c< 


tOO.Oit  per  cent       i.s  given  in  the  last  line. 


es  till-  re--ult.<  obtained  with  this 
mparisiiii.  tin-  daily  .iveraye  record 
<tf  .another  furiiace  which  w;i<  e(|nipped  with.  ;in  automatic  coal 
feeder  .'md  w.is  operating  unc  cr  the  most  satisfactory  conditions. 


.  -.r--*-*t^  -.'■■' 
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General  Machine  Tool  Efficiency 

'     V  ;^'^^^^^^:^^^;^         V;^^  Sucli  Influencing  Factors  as  Nfovement  ^^.:    :K       :  v^^^   ■ 

■;       7    ;  ;.  -,    of  Material,  Grouping,  and  Machine  Replacement    ■':y':'-.'^^-:-''l:.-^:,y,[:'jr':/ 

■-"''i.f:'\   ■       Meclianical  Department,  Erie  Kailroad,  Meadvitle,  Pa.      -  •:!„7:;     .^'      -.^i;  ;■  ;    ^"^  I'-: 


'1  here  is  always  a  tendency  for  prtujuction  c<^>6t  to  increase 
•  with  an  increase  iuwaj^os.  In  order  to  prevent  this,  as  well  as 
•y.>  decrease  it  on  account  uf  the  stress  of  competition,  a  tlior- 
viigli  investigation  into  ilie  econ-iniical  operation  of  a  plant  is 
ht'oessiiry,  iliis  is  cotnnionly  desigiuttcd  as  its  efficiencj-.  Ef- 
Miciency  is  a  term  at  present  enjoying  wide-spread  popularity  as 
a  panacea  for  all  disorders.  In  reality,  it  is  only  connnon  sense 
C'liiihined  with  ability  to  proiit  by  and  utilize  th.e  results  of 
Cithers'.' investigations-.  ,    ■■■,'■■:;/'  '':.-"'■'  '  '■■';'^''^?,-C'  J-^  '^.  ■''.-'' 

;:   The  efficient  ojtcration  of  a  plant  is  \-ery  lirgdy  .influerured  I>y 
its  layout  as  well  as  its  equipment.     These  are  both  contrbllcd 
by   the  nature  of  the   industry.     For  purposes   of  analysis  and 
preliminary  consiHerations  of  lay^jut,  all  plants  may  be  divided;, 
inio^Hirec  general  ^types:      .  v  .:;;;:■-;   >;.s'-  X  .  ^      :^    " 

.   (I)     Those   prodncing  one   line   rtJvly;  :f6r  example,   a  ttihc: 
iactory.-  ■  "' -; 

(2)  Those    niainufact^iring    articles    requiring    similar    opera- 
tions, to.  a  certain  point,  and  then  slightly  different,  to  $iiit  in-  ; 
♦lividiial   refpiiremcnts,   as   a   furniture   f act < try.  ;X 

(3)  Those  doing  a  diversified  or  r*?!'*"'*"  business.  tHiistraled: 
,by  a  railroad  shop. 

It  is  chicflv  with   the  latter  that   the  writer  Will   deal.  .  This 


.  Pn'/»;irVjrjv  (^<?;K«Vfn'/w»ix.r— A  carefttl  and  coin'nictc  study  <)i 
the  situation  with  tespect  to;  oittinit  immediately  rtxjuired  and 
future  anticipations,  and  the.  prtAision  of  il<>Or  space  for  ma- 
terial in  prioccss  of  manufacture  and  its  procedure  through  tlie 
^ho|)  should  precede  all  other  ^orkv  The  data  thus  olHaJhed- 
furnishes  the  basis  upo«  w Inch  later  the  ''process  diagraiii"  au4 
its  accompanying  "routing  diagram"  are  worked  out.  The 
■■proGess  diagram"  is  a  tabulation  in  detail  in  proper  order  of 
tii<^  oi)crationswliich  the  material  is  to  undergo,  graphicafly  i>r*-. 
sented  in  the  "routitig  diagrant."  These  diagrams  arc  the  fo'wn-. 
(tat ion  on  which  the  later  efticiency  of  the  plant  to  a  large  extent 
depends,  as  they  show  the  inter-rcI,atjonships  which  should  ex- 
ist between  operations  atr<l  processes  to  accomplish  ihe  result 
' witlr  niaximuni  economy;  .  : ;  .':  '''■  c  ;'..-,  .;'  V':  v^  X  '  o^i'-  i 
Moz'CiitciU  of  .l/</Ytv/Vj/--Freqtiemly  this  study  will  point  io 
the  advisability  of  estalili>lnnj'  more  than  one  storage  point  for' 
tnaterial  in  orijer  to  reduce  labor  charges  for  handhng.  or  the  - 
iiitroduction  of  some  nreans  df'ineehanical  liandling.  as  crane, 
conveyors,  overhead  tr^iIhT  conveyors,  industrial  trackage,  etc: 
Careful  considiraiion  >houhl  also  be  given  4o  the  floor  space 
required  forniaterials  in  transit  from  rnie  opera:tion  t«»  an- 
other, and  the  method  of  storage.  :  Siiitahlc  btiggies  oc  o  'nvey-. 


'           ':."  ■     :  •"                  TAm.E  1 
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.Vdfiistiiiji   tiK/l^.nhd  Avorlr. . . .  ■. : 

.  5...- 

Speett  .i.lwMnUi.t.   . . ;......:..-. .. 

-e:' 

"  Siic  jof  f«t ; . : . ..'. . ;  V..\  .  .i;* . .  :■ 

TAm.F.    1— (".''Mi',\B.I.<OX  OF    l;,I>E:SnA*'T  :I?kr\;E"AXT);Ix.I)IVIDUAL  Al<lf&R;:l  >RiyE;   F<tR    MaCH-ISE  ToOCS  ;    "     '  ;  :   .?     --'      \    ',         ■•■..■:'•'•  ...'     '  '         '     -  "• ' 

::   .•.^''     '.■'■'/■"'  '  f.''"'  •■-■;■■■•■'...■.■  ■■•^    -v- ■■;:■',;    "■•  ■.■■:' ^  .. -^^  _C- ■:''    Advantaffie  i)f.  ,;  ";■.'■.  .-\'V-. ;.:  ^...--^l' ■'. 

.   ■':■..',;:  WneSliaft;W  /  ^  V'-  •'?    ^^  v.:;ltf<liyitJuiil/^>..tor    Drive        ■.;;•-■  .  ^I/tdlvidu^l  ^lotor    Drive-  ''.^./^    : .  -^ .  -  V  V    ?. ..% 

'C"oii>t;»ni  vfrictio"   loss   in.  ?h'aft«,  belts    Frrctiini-I'i^s  :  firtotor    an/'i   t"i'i  iMilyyvt-cw  jwwerri-^ui^cit',    •'.-'.' 'v    •'-         •■■.'.  ..J". 

,Tnd  :ii(gt<>rs,  po«er  for  cuttiiig.  -  useful  fiowcroniy  wiiile  wurkiug.;     ■:'  7/ .  ^'.  :^,  y'  ■•  ■  '^  ':  ':■    ■':•  •"'''•'■     ■'.■..■   .  ."  "•' . -^ 

''N'o.    speeds.      No.:  cone    iHiHty^V  ,.Xo^^^^  jNo.  '  controlKr    jK>ii<t:s.    MWre    speed    possible;    time .  saA-cd'    in    -  •"".'  ~        '■.  v 

■  'Roar  ratios..':  :  . :-  ■.;.■■       '',■'■-■::/  Xoi  gear  -■ratio&;-  -   •  '    ■  "  -  y    V  >t>ofd!a(li»ytmc>its. ;   •         .  ■        .  '  -  ,  -^^i-  7^.''.  -  .\ 

.CUtK4i   .iiiid.  crQ»isvd  bcUsl-\^^^  ^^>    ; '^  ^  Rcvcr^iUi'  coiitroller,  ■  '        Tiit*.  saved  lu.VeversinjK        :,  .-■■-'    ;  ■■''.■■     '• 

St'ipBing-  at  .aiiy    dcfinritfe"  point    v^  in  cither  dirfcli^Tih  and    Ti«ue^>«avcd.  Jti   seUiiiR  ^ii|v  itid  liiiiirjt  •. .; , '. 

:■     'liiSijcult. ,  :•,  y  .      ■'         >  ";  ^    ;.  ;    '  '  ;  .     sr'l'lM'erf -I'rpniptly  at   any   p(>int    ■'  /  '  ^^;' «  ;        *  /-       7-         '   .^''    -v    -'.    •  :  ••  ■    "  ^  ^' 

I.arjic.  ■s|)eiJ4.  ui^Hnjei'ts  betwc'oh   piifl-:   Sniajl   speed   jjici-emenls  bciwtcn   ton-    Trme '^i«vr'd';W  ©btaiftifl')!'  pi-oiKr'- «i>t-    ■    -  .■      •■..■'■/ 
'  \ir^  steps.'-     :'■':'■        \  ■■[:  7/     ■£;    l'^^  ■  thig  s.\\vfd.  .'.;:..  V:        .  ;"i- '^.'r- >;'( 

l,iinit«d  by  slipping  belts'     I.at^e  Utlts    f.ihiiivl    bv   Mreiifith    of   tonl   nu<\    mzd    Tiiwe  ;*aVied  l»y   t«kinii  bvaViieT' JCtrt*. .       :      ~   '     '.   ■  .. 
\  .  lia.i'd..tfi  .«;h5.£t.  " ;    '  "i ';.  .  -     .v'   '    '    '..;."  *?f^"®*or' '^    ■  ^'' -■■'   /'^•- ■-'"■■■■''■''     ■  '::    ■'  ^  v'''     ■  •-'•■'-■ 

:..;..,>...  .^..V..^.•i::.w...,  ,>,^..:..  ,^  ..>:>>;  T«- •■••-.  r^  Miicb   k-ss   time   roqiji  veil  as   ijidieatcd  . '   '  X--'  -.J-  fl 

'.■-■'.'"  ■''-'':•" '\    '■';     ■■.V^- ''\''  ''■■'.'■•'"•■'".•■''■.'' ■     .  ~"   ■'■"/■  7:'-:'-:^^y.-jirevibtis   items.    ■        ■■.•'.]        ':'-.^     '"■>'. '.'^'.'x' J 

.Slifjnn.i;    hn    lirealving   belts,    injury    of>-Ijijitry    to    rhachihc    tool,    cutting,  tool    .\(«ch  .1i-s*  liability  to  aw/d^TltWv;•,"^  :':'•.'•. 

inacltine'tool,   cDUi-iig  tool   or  prime        or   ra<it6r,  :    .'     ;  .  '        :         ;■    :  ■     :,      '   ^\.;>;         .     .  v'..  -■;:'.:  y-!^';  .      ;:.'''^ 

'• '"    "    '    '■   .    -.■  ':■'■    ■  ■  «nover, .  -    ■ ;.;  :'..'■   -r'^  ^  ■  '.'    ..  .  "' •  '"  •'       :';''•••      .  ■•'/       '  ;"  '.•,■.-  :":  ^ ':.':■.'■  ^.-  ■'■:.'■•■■  .^'■•_- 

Cheeking  tcx'iro'juy  of  operations   Close  piiporvi>ion  r«qiiircd; 'very' diflS-    Accurate   tests   fiogsible   by   nKans    of    I'Jclays.:  and .' tenvedi^s    easily    toQate.d  ■■:';  ..-•-':' 

\,     •:     ,      '    '^Z'  .  ■",  .  /.,ciik  to  locate  cause  of  delay,-         '  .     Krai>liic    nuter    which    antoinatically         Vvitlioul  personal  Mipervi^ob;     •/  .,'.■,  >•      ".!.,--;, 

'■■'•■.\-'  ■■-•■'•;-■;•-■  ■.■..■■•'^     ■'       '.:■;'■,-■-..'.■      '•  ■;-■'■-  ^''     records   delays   and    rate   of  cutting.      ..-.;•.,.''■  "  ■''      ■".■.•    .'■'jj' ^.^  •■''■■■■.■'-.  ^ 

lrre.\ihility   of  tocatjpn. . .  • -i -..i     I."c'iti'.iLn    iletvrmi'ied   by  ^shafting   and    I.oc.\tion    dctermintj    l>y    scfnicnce    of    !f>reatoT  Convenience   in   b.iiidVing   ;ind   V' -    > .  '     ,--  '): 
•    '  ;■  •     ;  chaiigi-s  dil^^^y't-  ■     -  .     .         operations;  chancer  Tc"ardjly  tnade. :      '    iwcreased     economy     of     oper.itioni   •         vT   •        ; 

■  :  ■.-■■■     .    • -"  ■  ■ '^KX  !     .:''■  ■'^''   ''■'".  ■'''-'■:-.■■'■"-.-  '  -    -"'j^'^:-  - ..' ''     '  '..■■■•'■■■:■■."■ -•■-•;^'\.'."..  ■  '■-.-.        ._..:' ;.wpreL  eompact  "arrangement  possible,     ,  ^^' ■.%.~;  .'-: -" 


■  T We-  to  ■  coiiif 'lelc  ■  job.  •.. .. '. 
J.jsbtlity   t«    aeeidcnt*-:. . . 


'type  of  plant  [»res€nts  ihost  of  the  prohleins  ami  nlilizx^s  the 
J  !PTinciples  applying  to  the  first  two  classes.  Owing,  however,  to 
:     the  diversified  nature  of  the  product,  the  sohuton  is  more  difti- 
fidt  and  requires  frequent  compromise  to  c(>nform  to  conditions 
and  the  priucii'ks  of  i<]eal  working..    Etticient  olK'ration  depends 
;    primarily   f-n   conformity   with:  ;  -;^       ■:      ^     v 

;..       <n     Mo\(ment  of  material  as  directly  as  possible  frora. store- 
..;:•  room    to   the   finished   itroduct    and    without    retracing   its    path; 
'    and,     when     advisable,     installation     of    facilities    to     minimize 
.-     handling.  ■'.      '?  -       i    ::-'"." 

-  f  2)  ■;  Grouping  of  machines   liandling  co-rclated   work,   mak- 
ing each  group  complete  for  the  production  of  its  specialty.  - 
^3»     Machines   so  equipped  as  to  afford  sufiRcicnt  latitude  in 
/     spee<l  and   feed  to  fit  conditions  of  operation ;   such  changes  to 
.he  capable  e>f  l>eing  effected  with  a  tninimum  effort  on  the  part 
;.:•  of  the  ojverator. 'f     ■;'' ^  .".'■' v. ■^. ■•:'•:-:.-"/■   -■.:'■•■'■  ■.".■'"'•■■■cV;.-;-'    •"-■■ 
(4)     Machines  so  constructed  that  the  limiting  factor  for  out- 
;  put  shall  be  the. tool  rather  than  the  machine.  \. 


ing  hn'ckctis  fw  electric  cranes  can  often  he  intfpduceii  for  slot-. 
age  _«f  small  parts  in  process  of  machining,  wliich  w'ill  ma-- 
tcrially  afTict  the  cost  <«f  prodticfi<yn  bf  tjiese  afticWs.      Lotigr 

hauls   should   jvc  avoi<led   whenever  possible,  as   in   maiiy   causes' 
the    labor    e-harges    for    handling   exceed    the    «lirect    machining 
costs  and  every  means   .shoidd  \te  takcii  to  reduce  ihera  to  a  • 
niirarhunb.,  '■■■_■■ .      ■;;'-,.    ■  ^  <:/.  /;C..^;V":^       ^:  z%    ■.  ^-'^.i      ■•''•;-''"- 
G' roM/'fn .:,'.— Ciroui>ing    of    niacliincs    handltnp:   eo-relutccl    W'^rlc;. 
will  aid  materially  in  minimizing  handling.     Machines  should  be 
located  in  sequence  of  oi)eratioiis,as  far  as  perniissilile,  so  as  to.; 
facilitate   progress   of  materiaL     Occasionally,   how  even  .a.  .ma--.: 
chine  may  he  necessary  in  two.  or 'more  grottjirs.  and  the  work  ■ 
in   any  one  of  the   groups   be  insufllcient   to   uTih/e   the   full  ca- 
pacity  of   the   machine.      Iti   c<>nsiderilig   wiuther duidication   of 
machines  is  advisable,  in  instances  of  this  character,  the  handling 
cost  must  be  carefully  weighed  againsl  the  inteu-st  and  deprecia-; 
tion    charges    incurred    thnnigh    installing    adilitional    uiavhintT.v  . 
for  convenience  onl\.     The  groups  must  be  arranged   with  r«^ 
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..  ■  gard  not  only  to  uniform   routing  within  themselves,  but  with 

:,';  due    consideration    to    the    inter-relationships,    especially    where 

.necessary    machines    are    not    duplicated.      Machines    should    be 

i;' , preferably  located  in  lanes  and  so  placed  as  to  afford  easy  com- 

7-  '.ir.unication  with  the  main  passageways.    -V:  '.  ; ; 

,'v;.;       Having  developed  the  "process"'  and  "routing"  diagrams,  the 

"  :"-•  layout  is  best  accomplished  by  using  cardboard  templates  of  the 

>  •'.   various  machines  required.     The  outline  of  each  template  should 

.  -indicate  the  overall  dimensions  of  the  apparatus,  and  if  greater 

■than    the    foundation    units,    the    latter    should    be    indicated    by 

..;•.  dotted  lines  within  the  limits  of  the  template.     The  problem  of 

-tool  layout  now  becomes  one  of  "checkers,"  i.  e.,  so  moving  and 

locating  machines  that  they  shall  embody  the  principles  involved. 

;-'',.'•  ^■\..  ■•  ■  •./•:-:.  ■■■-"•■'  .-  MOTOR  DRIVE        ■■-  :'■  '"■"'': '■  ''••'  -'V  •'■   •  •:■-'■: 

;■•  Intimately  connected  with  the  layout  is  the  question  of  drive. 
Motor  drive  more  readily  commends  itself,  as  sliown  in  Tal)le  1, 
.taken  from  the  A.  S.  M.  E.  Transactions  for  April   12.   1910. 

.;;i.     Motor  drive  facilitates  etHcient   routing,  as  it   permits  of  (lex- 

'  ..ibility  in. location  of  the  tool  to  meet  changing  conditions.  Lat- 
itude in  speed  and  feed  to  fit  conditions  of  operation,  provided 
at  the  convenience  of  the  operator,  will  result  in  more  nearly 
utilizing  the   machine's   capabilities.     The  elimination   wholly,   or 

...•to  a  large  extent,  of  line  shafting  with  the  accompanying  I)elts, 
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•Ijr-Arrangement  of  Tools   in  the   Driving    Box    Section 


besides     reducing    maintenance    costs,     will     improve    the     light 
distribution. 

The  question  of  direct  or  alternating  current  motors  is  one 
largely  influenced  I)y  local  conditions.  Where  the  requirements, 
however,  demand  variations  in  speed,  direct  current  motors  are 
preferable  owing  to  the  greater  facility  in  securing  such  varia- 
tions. The  power  require<l  for  the  machine  is  best  left  to  the 
tool  builder,  unless  considerable  experience  has  been  had  in 
this   line.  '  "'f "*■''■■■''•'.. T ■••■',,    ' 

.......  •^.;v'  REPLACEMENT    OF     M.\CHIXES  "      J':'-'" 

.,•  In  considering  a  shop  in  existence  it  quite  frequently  is  ad- 
visable to  replace  old  machines  as  well  as  to  re-locate.  This 
requires  considerable  analysis,  further  than  the  determination 
in  reduction  of  labor  costs  for  machining,  as  the  overhead 
charge  is  commonly  as  great  as  or  greater  than  the  direct  charge. 
By  using  the  method  indicated  below,  combined  with  the  anal- 
ysis of  benefits  to  which  no  monetary  value  can  I)e  assigned,  a 
fair  indication  is  secured  of  the  justified  policy. 

•'.■;,*;.":.   .."■"'•  "i. Fix  ED   or    Overhead    Cii.vrge   ox    Xew    M.xriiiNE 

j;.;.    (1)   Interest  on  net   investment,   or   .\   [jIus   1>.  .,.-.-.■  .,,..,'. 

■X'  .\    rr   cost    of   machine.  •,■■■-■..'.••.•■■■    ■.,■■•..■'■:.■ 

r.  =  cost  of  iiii-tallation   of  machine. 
C2)    Depreciation   on   machine. 

(3)  Power  costs. 

(4)  Maintenance   of   unit  crmplete   witli   its  driving  accessories. 

(5)  ^Iachine's  percentage  of  the  overhead  on  building  in  which  it  is  situ- 
;ited,  overhead  on  power  house  equipment  and  of  supervision  and  clerical 
force. 
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The  yearly  overhead   charg^  is   the    sum   of  the  above   items- 
on  a  yearly  basis. 

OF  THE  Machikb 


Earning  Vai.c 
Earning  value  =  O    X    (M  -  -  X) 

Per   cent   return   on   investmei  t    := 


[O  X  (M  — N)]— F 
Net  cost  installed     . 


X    100 


":'•■•  ;V  O   =  yearly  output  | 

■■■',   I'v    M  '=■  cost  per  unit  to  product  on  old  machine  ,'•'.••.          .•■,.'•■ 

■;U"  '-    K  zz:  cost  per  unit  to  product  on  new  machine  ■  • ;'.  '•■■;'•••  .'.•'•.■''    '■:'■■ 

Y    ■=■  yearly   overhead  charge  .  .•■"•-- 

The  depreciated  life  is  influenced  by  ordinary  wear  and  tear 
on  the  machine,  service  conditions,  obsolescence  due  to  devel- 
opments in  tool  steel  and  inadequacy  from  increase  in  size  of 
parts  requiring  machining.  A  fair  average  for  the  depreciated 
life  is  10  years,  which  will  adequately  take  care  of  the  above 
conditions.      .'.-;:'.' ^•'•l^.-^y-jy"-  ,'V>'.'--'  ■■    'V  .f 

EXA  MPLES     \^_^^[  ^  "-.1^.,  ;!:>.'.  .;>'     '  ^'}J■.  / 
As   illustrating  the   method   i  ursued   in  attacking  the  problem 
of    efficient    layout,    the    groupi  Jg   procedure    is    given    in    detail 
for  the  driving  l)Ox  section    (T 
locomotives   with  heavy  repairs 

•.!.■,"'■.'■.*.  Process 

New  Boxes 
1.   Face  sides.      Boring  mill. 


ig.  1)   of  a  shop  turning  out  20 


2.  Shape    crown    bearing   and    cellar 

fit.     Draw  cut  shaper. 

3.  Shape  brass  to  fit  box.     Draw  cut 

sliaper. 

4.  Pres>   brass  in  box.  ^.';•  -i." 

5.  Pour  liner. 

6.  rSore     to     fit     axle.       Face     liner. 

I'.oring  mill. 

7.  Plane  shoe  and  wedge  fit.    Planer. 

8.  Drill    oil    holes,    cellar    pin    holes, 

etc.      Ra<lial    drill. 

9.  Fit    cellar.         .    ....,-.,  ,.,.,..       . 

'-.    n  >— 5— 6— 7— 8-L9 

-:,!■.::■■        3/  i 

.    ;   ■;  Neiiy  Boxes.       | 

?•"'",..'-.  ..v.  ■  ..  V ,  \  Routing    Diagram 


Press 


Diagram  ■"■■:-":•■'■ 

Old  Boxes 

1.  From    lye    vat    to     press. 
brass  out. 

2.  Shape  brass  to  fit  box.     Draw  cut 
shaper. 

3.  Press  brass  in  box.    •■  ^         '.:  '-■.•■.•  " 

4.  Pour  liner.  > 

5.  P.ore  to  fit  axle.      Face  hub  liner. 
Horing    mill. 

6.  True  s1h:i-  and  wedge  fit.     Planer^ 

".   Drill    oil    holes.  J.- v....  ■;■■."■■-•.'■.     •■. 
8.    Fit  cellar.      ■,   ';'■■.. V /  .,■;■;'■';'■...   ■".; 


,/ 


3-4-5-6—7—8 


Old  Boxes. 


Time  Study  Based  on  20 


iIe.wv   Repairs  per  Month 


■  'r\.  ■  .■  JkTachine   "'■■.. 

Planer 

42  in.  X  4J  in.  x   10  ft. 
Reversing   motor   drive 


■■;      . ".  O  )eration" "'''■'■•;..'■ '.■■ 

Plane    shoe    i  nd    wedge    fit,    new 
boxes 

20   J    8   X    ICf 
.\ve.   time  1  er  box,    1  '4   hrs. 

Plane    shoe    i  nd    wedge    fit,    old 
bo.xes 


20  X 


'Ave.   time   ]  er  box,   1  '4   h". 
Total 


Draw  cut  shaper 
Morton  30  in. 


Shape   crown 
fit, 

20  .xl 


Shape    crown 

ol 

20  x 

Ave.  time 


20  X 
Ave.   time 
Total  2Vi 


8   X   W} 


2     -1-     22'''2 

bearing   and  cellar 
ew   boxes 

8  X  lOTc    -■;•••-■ 

.\ve.  time  i^r  bo.\,   \^i  hrs. 

brasses,    new   and 
boxes  ....    't..». 

8  x   75%      ■"  ''''■' 
;ier  box,   -34   bf- 

Fit  celllrs  to  boxes 

8   X   207e 

ler  bo.x,   Yt  hr. 

*       inrj   -I-  2       • 

Face  nev '  steel  boxes       >•■ 
20    X    8    X    109r 
.Ave.   time    ler  box,    1    hr 


Boring  mill         ''.'■. 
36   in.    Vertical    Turret 
lathe  (Builard) 


Bore  brass  to 


ne^ '  boxes 


20  X 


Face  hub  liner, 
20  X 
Ave.  time  ier  box.    'j   hr. 


;  3   ft.   Radial   Drill 


;,;-  i  Total  time, 

Dril 
Drill 
20   x 


fit   axle,    old   and 


8  x  IVU 


\ve.   time     er  box,   Yi   hr. 


Number  pieces    .■ 
and    total    time. 


16  per   month 
iVi.  days'  work 


144   per  month 
22^^    days'   work 
.26  days'  work 


16  per  month 
2Vi   days'  \vor|c- 


120  per  month 
1 1  ,'4   days'   work 


32  per  month   " 

2  days'  work 
l.^M  days'  work 


16  per  month 
2  days'  work 


120  per  month 
10  days'  work 

.  r  I-    ■■  '  •.■!.  • 


old  and  new  boxes 

!  X   lOC^  160   per  month 


10 

press 
ew  boxes 
B  X   lOf^^ 


10 


Ave.  time  p(  r  box,   l\i   hrs. 


Drill 
20   X 


Ave.    time    ]  tr   box,    'j    hr. 
Total  tin  e,  5   -f  IVi 


lid  boxes 
3  X   75';r 


1 0  days'   work 
2.1  davs'  work 


16  per  month       ■ 
5   days'  work 

120  per  month 
7^^   days*  work 
\2Y2  days'  work 
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The  time  study  is  very  necessary  in  connection  with  the 
])rocess  and  routing  diagrams  in  ascertaining  whether  it  is  neces- 
sary to  so  place  machines  that  they  serve  more  than  one  group 
in  order  to  obtain  maximum  production.  At  best,  the  actual 
time  the  machine  is  in  operation  is  but  50  per  cent  of  the  total 
working   time.     As   the   overhead   charge   per   working  hour   is 


piece-work,  probably  no  material  decrease  in  cost  of  shop  op- 
eration could  be  predicted.  Piece-work  being  a  100  per  cent 
premium  system,  no  decrease  in  cost  is  effected  as  output  in- 
creases. Nevertheless,  given  efficient  working  conditions,  the 
output  per  forge  or  machine  being  increased,  the  shop  output  is 
thus  favorably  increased,  and  the  force  could  be  reduced,  allow- 
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Fig.  2 — Layout  of  Smith   Shop   Before  Tools  Were   Re-located 


100  per  cent  to  200  per  cent  of  the  labor  charge,  it  is  of  the 
utmost  importance  to  utilize  a  machine  tool  to  the  greatest  pos- 
sible  extent. 

In  the  case  considered  above,  the  problem  to  be  met  was  in 
connection  with  a  new  layout.  It  frequently  is  advantageous  to 
rearrange  an  old  layout  to  obtain  more  efficient  working  condi- 
tions.    Such  is  the   case   in   the   study   of  the   blacksmith   shop 


ing  higher  earnings  to  employees  retained,  thereby  tending  to 
less  dissatisfaction  with  working  conditions.  ^;v,\.;.v-::,  .  ...  •.-.'•■ 
Introducing  more  efficient  working  conditions  and  securing 
greater  output  with  the  same  original  investment  and  super- 
vision reduces  the  overhead  charge  upon  that  output.  Thus, 
labor  charges  remaining  fixed,  the  total  cost  of  output  is  re- 
duced.    Securing  increased  output  also  facilitates  other  shop  ac- 


V*.  ,.■ 


■*■. .'  ■'^.  ■'      5  • 


Fig.  3 — Plan  of  Smith  Shop  After  the  Tools    Had   Been   Rearranged 


(Figs.  2  and  3)   presenting  conditions  existing  on  many  of  our 
railroads  today.  .:.:;;,., 

Lnder  the  old  arrangement,  the  shop  is  congested  and  much 
unnecessary  movement  and  handling  of  material  is  required 
which  can  be  eliminated  by  a  proper  arrangement  of  equipment. 
Should  the  shop  operate  at  a  high  percentage   (75  per  cent)   of 


tivities  by  decreasing  the  delays  for  material  and  therefore  tends 
to  increase  total  shop  output.  ;;v^.7v.    .  >:,    ■  7^  ;  \, 

Criticisms  in  detail  of  the  layout  assnmetf  follow,  with  recom- 
mendations  from  which   are  evolved   the  proposed   layout. 

Forging  Machine  and  Furnace. — Congestion  at  tliis  poinl  is 
an  important  factor  in  reducing  the  output  of  the  machine.   Too 
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much  space  is  wasted  by  its  present  location,  and  this  is  reduced 
to  a  minimum  by  relocation 'and  allows  much  more  space  for 
raw  and  finished  material. 

Forges. — These  are  not  located  so  as  to  permit  of  the  great- 
est available  space  and  further  are  not  all  grouped  together. 
By  setting  at  an  angle  of  45  deg..  more  space  is  secured ;  in 
fact,  more  forges  could  be  placed  in  the  allotted  space  than  at 
present,  without  undue  crowding.  All  forges  also  present  a 
clear  view  to  the  foreman  passing  down  the  aisle  and  thus  ren- 
der supervision  more  efficient.  ."     .^^'^!^'   '■  ..•.•.'.': 

Bradley  JJamiiicrs. — These  are  not  at  present  located  so  as  to 
be  conveniently  accessible  from  all  points  of  the  shop.  While 
one  hammer  is  practically  in  constant  use  by  one  man,  still  it 
should  be  more  centrally  located.  Then  by  concentrating  the 
operations  not  requiring  much  hammer  work  at  adjacent  forges, 
it  is  free  for  the  use  of  this  one  man  while  still  conveniently 
available  for  the  occasional  job. 

:  'Steam  Hammer. — This  is  at  present  occupying  space  which 
should  be  utilized  by  machinery  for  doing  work  requiring 
punching  and  shearing.  This  hammer  is  used  almost  exclusively 
by  the  steam  hammer  gang,  only  an  open  fire  having  work  to 
perform  which  could  be  worked  under  it.  This  can  therefore  be 
more  efficiently  placed  at  the  end  of  the  shop  nearest  the  ma- 
chine shop  and  the  open  fire  located  so  as  also  to  be  served  by 
the  jib  crane  in  case  of  necessity. 

Bulldoscrs. — The  present  location  of  the  bulldozers  is  con- 
ducive to  inefficiency.  All  material  worked  on  them  is  first 
sheared  at  the  other  end  of  the  shop  and,  after  being  formed  to 
proper  shape,  is  quite  frequently  returned  again  for  punching. 
By  relocating  as  shown,  a  minimum  of  movement  is  secured 
which  should  materially  reduce  output  cost.  "':  '••".■ 

Punch  and  Shears. — Punch  1  should  be  moved  back  as  shown 
so  as  not  to  be  rendered  inoperative  as  at  present  when  long 
material,  as  channels  or  angles,  is  punched  on  2.  Shear  3  should 
be  moved  nearer  the  door  so  as  not  to  interfere  with  punching 
wide  material  on  2,  and  a  small  opening  with  a  door  should  be 
provided  in  the  wall  in  line  with  the  shear  blade.  Punch  and 
shear  2  has  not  been  relocated  owing  to  the  difficulty  of  secur- 
ing sufficient  operating  room.  It  is,  however,  recommended  that 
if  much  underframe  work  is  to  be  done,  a  covered  and  en- 
closed vestibule  be  provided  of  sufficient  length  so  that  the  shop 
does  not  have  to  be  open  and  men  stand  exposed  to  the  elements. 
A  trolley  crane  should  be  provided  so  as  to  efficiently  handle 
work  at  the  punch.  A  vestibule  should  also  be  provided  so 
that  large  sheets  can  be  handled  under  the  shears  without  the 
discomforts  mentioned  above.  While  these  may  seem  needless 
details,  still  they  are  essential  for  efficient  working. 

Minor  Details. — The  open  fire  at  present  located  next  to  the 
steam  hammer  should  be  relocated  as  shown.  This  fire  is  an 
extra  one  and  can  be  \vell  utilized  for  brake  beam  work  now 
performed  just  outside  the  building,  giving  this  space  for  stor- 
age room.  For  handling  light  material,  small  buggies  are  rec- 
ommended. Their  use  will  reduce  labor  handling  operations  and 
therefore  costs,  economize  space  and  permit  of  quick  delivery 
of  raw  and  finished  products. 

'■'It  will  be  apparent  that  the  congestion  has  been  greatly  re- 
lieved by  the  new  layout.  Considerable  difficulty  is  also  experi- 
enced because  of  the  posts  supporting  the  roof  whicli  is  of  wooden 
construction.  This  difficulty  has  been  eliminated  as  far  as  pos- 
sible by  proper  grouping.        '  ">   k.':'.^    ;  i'    '•   '■-••'■■';    •    "    ~^ 


AIR    VALVE    GAGES 


Wireless  on  the  Gre.\t  L.akes. — According  to  the  Depart- 
ment of  Commerce,  the  disastrous  storm  of  last  November  on  the 
Great  Lakes  furnished  a  signal  illustration  of  the  necessity  of 
equipping  lake  vessels  with  wireless  telegraphy.  All  vessels  so 
equipped  received  warning  of  the  storm  and  sought  shelter, 
while  19  American  vessels  without  wireless  were  lost.  About  50 
vessels  are  now  preparing  to  add  wireless  telegraph  apparatus  to 
their  equipment. — Scientific  American. 


■■>.:.-;<  BY    J.    A.   JESSON  •.•■  ^'-'^ -;';■-' 

Air  Brake  Foreman.  Louisville  &  Nashville,  Corbin,  Ky.  '  ■■; ': 

I  ..!.  ■  "- 

The  engravings  illustrate  gages  for  use  in  fitting  valves  in 
locomotive  air  pumps.  In  order  to  be  prepared  for  any  con- 
dition arising,  a  number  of  valves  are  kept  ready  with  their 
bosses  faced  down  in  a  fethe,  beginning  at  standard,  when  no 
wear  exists,  and  rangingi  in  steps  of  1/32  in.  to  fill  in  when 
wear  and  reaming  of  seati  have  taken  place.  The  values  of  dif- 
ferent heights  are  stamped  0  for  standard  and  1,  2,  3,  according 
to  variation  from  standard  After  the  proper  height  is  obtained 
it  is  only  necessary  to  select  the  proper  valve  by  number. 

Fig.  1  shows  a  combined, height  and  depth  gage  .J,  in  use  over 


the  upper  pump  valve  C,  an  J  resting  on  the  body  B.  The  slide 
/•"  is  held  by  pins  and  a  flat  spring  E.  A  semi-circular  piece  is 
removed    from   one   side   of  the   slide.     The  indicator  D   has   a 


circular  head  that  fits  neatly 
indicator  is  held  in  position 


in  this  semi-circular  space,  and  the 

by  a  loose  rivet.     The  graduations 

are  determined  by  the  lenglli  of  the  indicator.     The  one  used 

by  the   writer  travels   %   in.  for  a   1/32  in.  adjustment  of  the 

slide,  which  renders  the  rea<  ing  easy.  2^"  ■',■/■.■'■' 

Fig.  2  shows  the  gage  in    )osition  on  the  valve  cap,  and  Fig. 


•?•;:•/. 
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Fig.   4  .  ■.. 


3  shows  a  combined  reamer  ant  gage,  as  it  is  occasionally  neces- 
:  sary  to  square  up  the  valve  slop  in  the  body.  A  gage  is  ex- 
tended from  the  reamer  pilot  with  graduations  on  its  slide, , a 
set  screw  being  provided  for  holding.  As  the  reamer  moves  in, 
the  slide  backs  up  correspondirigly.  Fig.  4  shows  a  height  gage 
for  the  valve  in  a  cage;  the  i  idicator  moves  on  a  loose  rivet. 
This  construction  permits  ths  use  of  a  large  scale  in  the 
graduation.  , 

— \- -:-.v-.v: 

Coal  in  Russia. — The  Russian  Geological  Committee  estimates 
the  coal  deposits  of  Russia  and  the  Caucasus  to  contain  from 
70,000,000,000   to   75,000,000,000  tons. 
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ANGLE  COMPOUND  POWER  DRIVEN  AIR 

COMPRESSOR     .       V    .    -    ,v 


The  accompanying  illustrations  show  a  type  of  air  compressor 
recently  placed  on  the  market  by  the  Sullivan  Machinery  Com- 
pany, Chicago,  111.  It  has  been  the  purpose  of  this  company 
to  design  a  compressor  to  operate  at  fairly  high  speed,  and  have 


Centrifugal 
IVe/ffhf  27SO 


r^V'.:'  ■•■'•:      Inertia   Diagram  of  Reciprocating   Parts    '\.-  .^'.■"'^}\'i:' 

it  simple  in  construction  and  occupy  as  little  floor  space  as 
possible.  As  will  be  noted  from  the  illustrations  the  low  pres- 
sure cylinder  is  placed  horizontally  and  the  high  pressure  cylin- 


and  both  sets  of  valve  gear  by  a  single  eccentric  pin.  These 
machines  are  built  in  capacities  ranging  from  445  cu.  ft.  of  free 
air  per  minute,  to  1,054  cu.  ft.,  the  speed  ranging  from  250  to 
215  r.  p.  m..  respectively.  The  large  size  compressor  has  cylin- 
ders 12  in.  by  20  in.  by  14  in.,  and  occupies  a  floor  space  of  II 
ft.  414  in.  by  7  ft.  10K>  in.,  and  is  9  ft.  9  in.  high.  In  caseS^xvhere 
it  is  desirable  to  iiave  more  than  this  capacity,  double  units  af 
these  compressors  have  been  yx^-e^.  '::'''''\':^l^-  '■''':''  '''■^'■'^  r-^  ''-^^... 
One  of  the  most  interesting  features  of  the  design  is  tlie  bal- 
ancing of  the  reciprocating  parts.  In  this  machine  the  disturbing 
influences  of  the  horizontal  and  vertical  meni1)ers  tend  to  offset 
or  neutralize  each  other.  The  inertia  diagram  shown  hereAvith 
shows  how  these  forces  are  balanced.  Curve  A  represents  the 
forces  in  the  horizontal  unit  and  curve  B  those  in  the  vertical 
unit.  Curve  C  presents  the  sum  of  the  upper  two  curves,  and 
approximates  a  circle,  showing  that  the  di.*;turhance  produced  is 
nearly  uniform  throughout  the  revoluti<>n.  By  applying  a  re- 
volving weight  to  balance  these  centrifugal  forces,  the  resultant 
unbalanced  effect  is  shown  1)y  curve  /\  which  reduces  the  un- 
balanced forces  from  approximately  3.000  lb.  to  500  or  700  lb. 
It  is  claimed  that  the  machine  may  easily  run  at  the  speed  men- 
tioned without  any  noticeable  vibration,  and  on  this  account  it 
has  not  been  found  necessary  to  have  a  massive  foundation. 
By  absorbing  the  inertia  loads  due  to  the  reciprocating  parts 
in  the  shaft  itself,  a  more  uniform  distribution  of  the  working 
pressures  has  been  obtained  in  the  shaft  boxes,  and  on  this  ac- 
count they  should  re<iuire  less  adjustment,  the  wear  being  more 
evenly  distributed  over  the  whole  surface  of  the  bearings. 
;  The  crank  shaft  is  supported  in  large  bearings  located  on 
either  side  of  the  crank  pin  and  close  to  it,  the  load  imposed  by 
both  cylinders  being  borne  equally  by  these  bearings,  without 
any  tendency  to  rock  or  spring  the  shaft  or  the  main  frame. 
The  latter  is  of  the  heavy  duty  Tangye  type  and  is  strongly 


Sullivan    Angle   Compound    Air  Compressor  ' :     -v 

der  vertically  on  the  frame.  This  arrangement  permits  of  small 
floor  space,  as  well  as  making  it  possible  to  more  accurately 
balance  the  reciprocating  parts  of  the  compressor.  Both  the 
high  and  low  pressure  pistons  are  actuated  by  a  single  crank, 


■^'i]'  'i''-'^'--^''^.-^  Sectional  Elevation  of  the  Compressor  '  •■     ••  '  •; . -1;..  ■: 

ribbed.  The  guides  for  the  low  pressure  crosshead  and  the 
jaws  for  the  crank  shaft  boxes  form  part  of  the  frame  cast- 
ing. The  bottom  of  the  frame  is  solid,  forming  a  reservoir  for 
the  oil,  but  there  at-e  openings  in  the  sides  for  inspecting  the 
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fitiivh  sjvacc  is  wasted  Jiy  its  present  location,  and  this  is  rcduce<! 
•to  a  niinimnm  by  rclocatiun  and  allows  nnuli  iiiiTc  space  for 
raw  an^  lini>!i.ed  material. 

•  Far^i-j.T-Tliese  arc  not  located  si>  as  to  iiciinit  of  the  .great- 
est ayaHabtc/spaice:  and  furtbcr  are  ml  all  grouped  tuRether. 
r.y   settinji  at   ah  angle  of  45   tlei:..   nmre   space   is   secured;   in 

J  fact. 'tnurc  forges  cuuld  be  placed  in  ilie  allntteil  space  than  at 
l>fes't'nt,    witlKiitt   nnd\ie    cr,''W<linti.      All    forges    al>'>    present    a 

■clear  view  to  tbeforenian  passing  down  the  aisle  and  thus  ren 
der  superyisio«_murc  eflicient. 

.  . />'ru(//i\v  I litumicis. — These  are  not  at  jtresent  located  so  as  t^ 
t)c  fAUveniently  accessilile  from  all  points  of  the  shop.  While 
ony  l>'''ii>iH'C  is -f)racticaUy  in  constant  n>e  hy  cue  man,  still  it 
sli<'ul(l  he  more  centrally  located.  Then  by  concentrating  the 
operations  not' requiring  nmck  hammer  work  at  adjacent  forges, 
it  is  free  for  the  use  «.>f  this  one  man  while  still  conveniently 
available  f<>ftUoocca.sit(lw  ,  .  :'' 

'Jiteam    l/animcr. — -This    is    at   present    occupying   space    whiclv 

,  sb"nld    be    iitilizeil    by    machinery    ii<r    d'n"ng    work    recjuiring, 
punching  and  shearing.     This  hannner  is  used  alnio.sl  e.\clu>i\elv 

.  by  ilre  Steani  lEitnnier  j^itng, only  an  oi'tn   lire  having  work  t>' 

.perform  which  could  be  AVorked  under  it.     This  va*i  thereft're.be 

•  lunre  el'ticiently  placed  at  the  end  of  tlie  shop  nearest  the  ma- 
chine shop  and  tlie  oi>en  iire  b-cated  so  as  also  to  bc  served  by- 

;  the  jib  crane  in  <rase  of  necessity:   '    "  '     ■  ■=     '    '      :•■;<> 
J>iil!docn-s,--The   itreseiit   \v\:Al'uin   of   the   bulldozers   is   con- 
ducive   I'l    ineniciency.      AH  material    w^'fked    on    thetn    is    first 
sheared  at  the  other  entl  oi  the  shup  ami.  alter  being  formed  to 
proper  shape,  is  qiiiite  frv<Tu<"'ly   returned  again   f<ir  punching. 

,  IJy    relocating  as    shown,   a  mininunn    of   nioveuient    is   secured 

"which  shoubl  materially  reduce  output  cost. 
,    I'louh  ond  Shcurs. — Punch  1  should  be  niuved  back  as  shown 

•  so  as  not.  to  be  rendered  inoperative  as  at  present  when  long 
mtrtcrial.  as  channels  or  anglv.s,  is  punched  on  2.  ."^luar  3sb.ui(l 
.be  moved  nearer  the  door  so  as  not  to  interfere  with  i)unching 
uide  material  on  2,  and  a  small  opening  with  a  door  should  lie 

jj>rovided  in  the  wall  in  line  with  the  shear  blade.  Punch  ami 
shear  2  has  not  been  relocated  owing  \<<  the  din'iculty  of  seen r- 
injj  .^ntlicient  operating  room.  It  is,  however,  recoinuiended  that 
it  much  underfranie  work  is  to  lie  d-nie,  a  covered  and  en- 
close«l  vc.-itibnle  be  provided  of  sulticient  length  so  that  the  shop 
df*S  tlot  have  to  bC  open  and  nun  >t.ni(l  exposed  to  the  elements. 
.\  trolley  crane  should  be  i>rovided  so  as  to  elVicien\l\  handle 
Work  at  the  punch.  A  vestibule  slmnld  also  be  pro\ided  so 
that  large  sheets  can  be  liandled  inuKr  the  shears  withoiu  the 
discomforts  mentioned  alwve.  While  these  niity  set  ni  mulK-- 
.details,  still  they  arc  essential  for  eflicient  working. 

Minor  Pctaih.— The  open  fire  at  present  located  next  to  the 
steam  hammer  shpuld  be  relocatecl  as  shown,  lliis  fire  is  an 
extra  one  aJid  can  he  vu«ll  titili/ed  f<»r.  brake  beam  work  ni'W 
perfortned  just  «>iitside  the  building,  giving  this  space  for  stor- 
age rooni.  For  handling  light  material,  small  buggies  arc  rec- 
ommended. Their  iise  will  reduce  labor  handling  oper.itions  and 
llurefore  costs,  economt/.c  spac«  and  permit  of  cpiick  deli\ery 
ol  raw  and  finished  products,     ;;;';.  ...  •      '      :\   '  • 

It  will  be  a]4)arent  that  the  cungestfon  has  been  gre.'ttly  re- 
lieved by  the  new  layout.  Considerable  dilViculty  is  also  e.xperi- 
vnced  I.)ecau.*e  of  the  posts  supjiorting  the  roof  which  is  of  wortden 
con.strnction.  This  difiiculty  has  been  eliminated  as  far  as  pos- 
sible by  jiropef  gfOHpiilg.       v^        •  .     i  ?  •      '^ 

:  Wireless;  ox  TUF.'riRE AT  L.xkes. — .^ccordfng  \o  the  Depart- 
ment of  Commerce,  the  disastrous  >.tortn  of  last  Xovctnber  on  the 

-Great  Lakes  furnishctl  a  signal  illustration  of  the  necessity  of 
equipping  Utkc  vessels  with  wireless  telegraphy.  All  vessels  so 
equii)pcd  receive_d  warning  of  the  storm  and  sought  shelter. 
while  19  .American  vessels  without  wireless  were  lost.  .About  50 
vessels  arc  now  prejiaring  to  add  wireless  telegraph  apparatus  to 
fheir  equipment.-— .Vtryrn/j^f /fwrriVflw; 
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Ihe    engravings    illustni  :e   gages    for   use    in    titling   valves    in 


J.    .\.   JESSO.N 
l.oiiisviHc  A:   Nashvillv.  (loihiii.   kv. 


I  order   to  be   prepared    for  any  con- 
of    valves   are   kept    nady    with   their 


locomotive  air  pump'-.  I 
'iiti.in  arising,  ;i  numlier 
I'osses  faced  down  in  a  tithe,  beginning  at  slaiKlard.  when  no 
wear  exists,  and  ranging  in  steps  of  1/32  in.  to  lill  in  whert 
we.ir  .nid  reaming  of  seat;  have  taken  place.  The  values  of  dif- 
ferent heit.;hts  are  stampe<10  for  standard  ;iud  1.  2.  3.  according 
to  variatiini  from  standartl  .\fter  the  i)ro]!er  iieigiit  is  oinained 
it  is  only  necessary  to  scltirt  the  proper  valve  by  numtier. 

1  ig.  1  shows  a  combinedllicight  and  depth  gage  ./.  in  use  over 


^m. 


Fig.    2 


ilie  iqiiKr  piunp  valve  t".  an 
/-  is  held  by  pins  and  a  fiat 


resting  on  the  body  l-i.  The  slide 
sprin.u  /:.  A  semi-circular  piece  ;is 
remoxid  from  one  side  of  the  slide.  The  indicator  D  has .  a- 
circul.'ir  head  that  fits  neatly  in  this  semi-circular  space,  and  the 
indicator  is  held  in  iiosiiion  ly  a  loose  rivet.  The  graduations 
are  determined  by  the  lengt  i  of  the  indicator.  The  one  use.l 
J.y  the  writer  travels  js  in.  for  a  1/32  in.  adjustment  of  the 
slide,   which   renders  the  renting  eas^'.  ^         •      •  .: 


I  ig.  2  shows   the  gaye   in 


'sition  on  the  valve  c.ip.  and  Fig. 


xM^^^^^mm^^M^ 


i\ 


Fig.  3 


Fig.  4 


3  shows  a  C(rmbinid  le.inur  anl  .gage,  as  it  is  occasionally  neces- 
N.iry  to  si|u;ire  up  the  valve  4o|)  in  the  I)ody.  .\  gage  is  ex- 
tended from  the  reamer  pilot  Iwilh  graduations  on  its  slide,  a 
Set  screw  being  provided  for  hilding.  As  the  reamer  moves  in, 
the  slide  Ii.ivks  up  correspondiiiLly.  Fig,  4  shows  a  height  gage 
for  the  vahe  in  a  cage;  the  indicator  moves  on  a  loose  rivet. 
This  construction  permits  th^  use  of  a  large  scale  in.  the 
.graduation. 

CuAL  IN  RuPSi.N. — The  Russian  Geological  Committee  estimaties 
the  coal  deposits  of  Russia  aiKl  the  Caucasus  to  contain  from 
70.000.000,000   to   75.000.000.000  kons. 
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.The  accompanying  illustrations  sin •«•  a  type  of  air  conipressor 

recently  ]ilax(I  on  tlic.  market  by  llie  Sullivan   Macliincry  Coni- 

,  jiauy,   Cliicayo,    111.      It   has   been   the   purpose  of  this   conipany 

:  to :  <Usign  a  coini»rossor  to  > Vperatt  at  i.iirjy  high  spcetl,  arid  have 


.'■■;.'   Inertia    Diagram   of    Reciprocating    Part*  ■  .'••.'.■..■.■ 

^ it   simple    in    construction    and    occupy   as;  Uitle   floor   space  .;<$; 

■  v  possihic.     As  will  be  nottd  from  the  illustrations  the  low  itreS' ■ 

•.  "surr  evHntlcr  is  placed, iiorrzontally  and  the  liigh  pressure  cylinT 


:-^<. 


'H 

^^l: 


an<l  both  WtS'  ul'   valve  gear  by  a  jfliigte  ccc<*nlfic  liin.     Ihi'sc; 
ntachiues  -are  built  in  c:ipacitic's  r^triging.  Ifvnn;  445  cu.  U;  of  ifiec  . 
air  per  minute,  to  l.i)* 4  cu.  fti^  the  siw-'td  ranging  from  250  to. 
2\%  r.  pi  in.,  rc-siiecti\ely.     The  large  h^v,  vompri^ssof  ha*  cylJil- 
dtrs  IJ  in.  by  iCi  in.  iiy,  14  in.,  and  oivitpivs  a  ib»>r  ?'.i»ace  oflj    ' 
ft:  4^<  jHi.  In-  7  ft.:10tj  In.,  aiid/iis^l  it.  *■  in. -highv'  fii;  c^iJ-ys^^h^^- 
rt  is  desirable  to  have  iT]nr<-  than  this  c:H»iiv%.  <l:i-'lfl<ii'  nJiUs  '-"f 
these  Cum  pressor  ^J^a\elleen  usivd.  '  v     I'  "  ■ ;  ''-'.    ''•■ 

()nc  ot  the  ujust   int<  rv  «.ting  fe'siUjres  i»f.;thv  d^'riftJi  .>>  the  hJiK. 
ancii'g  of mIk-  rc-ciprocatijig  ]iartS:"/-ln  thi$.!nachiiKvlhe  Ojstili'hiug.- 
mftlicfijtes  -rVi  the  horizontal,  and  yeriicril  •  liie»)bet>  tejitl  .to  oftset  . 
:or  neutralize  each  Vitlur.     Tht    inertia  djaiir.(Tn   >h<'\vh  iHrcwith 
1^hi>ws  h.vw  these  f'-^rc^s -arc  balance«l.    .Oiir\e  ./   repre>cnt.<  lh€:- 
forces  jivthv^horizoiital  uiiit  and  curve  B  tlH'»*c  itt'  the  ATcrticaJ 
unit.     Ciirve   ( "  ^)rc^t:nl«   the  sjt«ii  iif.  thv/ujijWt^  l'w< »  cvtryes,  and „ 
avprviximali-^  a  <ircle,  -'ij>v\  ing:  tVral'  the  d  4ir"'<!ncet<|  is 

iit-ariy   iniif^\rnr  thr-'Uiihiair  tile   R'\okMi<*tv     ^'*y   ''I'lb'^.g  «'   re-, 
vrlxirig  v\ dulit  to  i>alauce  these  cvnirifugal  tV»rie*,  the  resultant " 
tfiii lalanced  ctTect.  i>  .^hiivvn  by  'eun-e  7).  « hich  rt'ditf es' tlu?  «»r 
balani'ed   forces  fr<  an   appri  >.\inK)lely   3.0(^1  U).  V'  ■*  x^M).  af  viX)  \\\.' 
It  is  claiiiied  that  the  machine  tnay  easjK   run  at  the  spewed  men- 
ti6ne(l  witltnut  .any  noiiceafile  vihralivJi. -apd  r.n  ihi>;  aec.tMnt  .it 
has,  n«it   bt-eii  .  fouiid    necessary  .tH  have   a   nias§i\e    f<Krndati,oii.  " 
IJy  absorbing  thv   inertia  l<<adS'  dtieto  .the  Tccfpr<ACaltng:  piirtsl- 
ifl  the  shaft  itself,  a  m^re  unifornV  diMriInMi<^n  of  the  working  ; 
pressures  has  heennbiained   in  thc'shafl  boxes,  and  on  this  af: 
count  ;llicy  sl;otlld  require  less  ;f«lji|stmeiit  J  the  wear  liefiig  mure)^ 
evenly  <3J?tributcd  iiver  the  wi:)»le  .surface  .fif  the  bearing^s.      .S.  '.• 
.   ihe  xrranfc    siiaft   i<    .supp.'rtvd   iii   large   b<>arings   Kvcato^   <m 
qither  side  t>f  the  crank  i'in  :!n<Icl<;ise  to  it.  the  load  iniposeHr  h>' 
hotli   cylinders   beini;    bfirne   lipially    by   thcjic   hearings,    without  ,. 
any  tendency  tv  rock  or  -^vrinjir  the  shaft  *»r  the  .main  frame.  , 
The  latter  is  frf.  the  heavy  diitv.  T;tiigVe";tyik'  and  «  Stirongly; : 
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fief  vertically  on  the  frame,  ibis  arrangemetit  permits  of  small 
floor  space,  as  well  as  making  it  possible  to  more  accurately 
bal.mce  the  reciprocating  parts  of  the  compressor.  Buth  the 
high  .iiid  b,\v  pressure  pistons  are  actuated  by   a  single  crank. 


...  Sectional  Elevation  of  the  Compressor  V-V    .     ':., 

ribbed.      The   giiides   for    the   lovv.  pressure   crossliead   and    tlvt 
jaws   for  the  crank   shaft  boxes  "ft»rm  jiitrt  of  the  frame  cast-: 
ing.     The  boltotnof  the  frame  is  solid,  fonning  n  rtservoir  for 
the  oil,  hut  .there  are   openings   in   the  sides   f<  ir   in;»pectitig  the 
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crosshead.  The  main  bt-arings  are  made  of  cast  iron  and  have 
four  parts.  They  are  lined  with  babbitt  and  have  a  set  screw 
iidjustment.  They  are  so  designed  tliat  all  four  parts  may  be 
removed   without   removing  the  main   shaft. 

Both  the  low  and  high  pressure  cylinders  are  made  with  sepa- 
rate liners  forced  into  the  frame  castings,  the  spaces  between 
the  liners  and  cylinder  castings  forming  the  water  jackets. 
The  air  inlet  valves  are  of  the  Corliss  type,  being  made  of  cast 
iron,  and  arc  cylindrical  in  shape.  They  may  be  removed  by 
removing  the  back  bonnets  and  withdrawing  the  valves  by 
means  of  screw  handles,  without  disturbing  the  cylinder  heads 
or  tile  valve  gear.  The  air  discharge  valves  are  oi  the  poppet 
type,  internally  guided  on  cast  iron  plugs,  and  are  held  to  the 
seats  by  light  steel  springs.  They  seat  in  bronze  cages  and  are 
easily  removed  by  unscrewing  the  valve  plugs.  The  intercooler 
is  a  cylindrical  cast  iron  shell,  consisting  of  a  nest  of  aluminum 
tubes,  which  may  be  easily  removed.  The  crank  shaft  bearings, 
crank  and  crosshead  pins  and  crosshead  guides  of  both  the  high 
and  low  pressure  members,  are  supplied  with  stream  oil  lubri- 
cation. 

These  machines  n^ay  lie  driven  l)y  either  a  belt  or  a  direct 
connected  motor.  When  a  motor  is  used  it  is  necessary  to  use 
i  flywheel.  ..-; ;_  .,  .-.:  _     ^      -  ..-  .;  .:.•„;..  f-     ,•.;•;•  vv'v  ''  ■'■  ■ 

STREET  TYPE  G  LOCOMOTIVE  STOKER 


ION-.\'v.i';:-^  r^/^v  Vol.  88,  Xo.  S  \;:-:] 


moves  the  dust  and  small  particles,  and  deposits  them  through 
a  center  distributor,  across  the  back  end  of  the  grate  under 
the  lire  door.  The  larger  i)articles  pass  over  the  screen  and  are 
divided  between  two  side  tlistributors  which  distribute  them  over 
the  remaining  section  of  khe  grate.  .'i\'--^-^-]'-''o\:'-y"'- -^^'--'-J 'l\'''.[ 
'I  he  Type  C  machine  differs  from  the  Type  B  in  having  a  vari- 
able speed  engine  for  driiiing  the  elevator,  and  a  friction  clutch 
for  making  connection  Lttween  the  engine  and  the  elevator. 
The  variable  speed  engine  was  introduced  for  the  purpose  of 
giving  the  fireman  an  a  )solute  controf  over  the  quantity  of 
coal  to  be  conveyed  to  th;  firebox.  This  engine  has  seven  dif- 
ferent speeds  and  is  controlled  by  a  small  lever  on  the  front  of 
the  crank  case.  By  settint  this  lever  in  a  given  notch,  a  fixed 
feed  of  coal  is  obtained.  ;and  is  maintained  regardless  of  the 
load  on  the  engine.  This;  enables  the  lircman  to  duplicate  re- 
sults in  his  firing  on  different  locomotives  and  at  different  times 


iults  in  his  linng  on  dmerent  locom 
)n  the  same  locomotive.     | 

The  friction  clutch  enables  the  fii 
"ced   of  coal   instantlv   at   wiv  time. 


•.?:■•- 


Tlie  accompanying  illustration  shows  the  latest  form  of  Street 
locomotive  stoker,  designated  as  Type  C,  as  applied  to  a  loco- 
motive. This  stoker  retains  the  general  features  of  the  Type  B 
machine,  which  consists  of  a  screen  in  the  floor  of  the  tank, 
through  which  the  coal  passes  to  a  screw  conveyor,  which  car- 
ries it  from  the  tender  to  the  locomotive.  On  the  locomotive. 
it  is  deposited  in  a  hopper  froni  which  it  is,  by  means  of  an 
endless  chain  elevator,  carried  to  a  discharge  pipe  above  the 
fire    door.      The    discharge    pipe    embodies    a    screen    which    re- 


fireman  to  start  and  stop  the 
feed  of  coal  instantly  at  ckny  time.  The  elevator  engine  is  al- 
lowed to  run  continuously.  J  and  bj'  throwing  in  the  clutch  lever, 
the  elevator  can  be  starte4  and  the  feed  of  coal  to  the  firebox 
begins  at  once,  as  under  nc^rmal  conditions  the  elevatoi^  buckets 
are  full  of  coal.  Throwing  the  clutch  lever  out  stops  the  feed 
of  coal. 

These  two  improvements,  in  the  Street  stoker  have  been  in 
the  course  of  developmeni  for  the  past  two  or  three  years, 
and  all  the  machines  now  |)eing  built  embody  them.  It  is  be- 
lieved by  the  manufacturers  that  they  give  the  fireman  absolute 
and  accurate  conti*ol  of  the  fire,  and  the  results  of  service  show 
that  they  enable  him  to  maie  a  considerable  saving  in  the  coal 
consumed.      ..■   ..■■    -■■'  •■■•.       1  :*■:■  :'■        .-.  .    ■.  .-        v  .    •  ,  ■ 

Over  100  of  these  new  type  machines  are  now  on  order,  or 
being  applied  to  locomotivt*  by  the  Locomotive  Stoker  Com- 
pany. Schenectady,  Xew  "b|ork,  which  company  controls  the 
Street   stoker. 
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CHRISTY  STEEL   FREIGHT  GAR  ROOF 


"*'     A  style   of   steel  roof  which   a   study  of  its  design   would 

•indicate  to  be   of  ample   strength  and  waterproof  in  every 

detail,  has  recently  been  placed  on  the  market  by  the  Anieri- 

:;  ..can    Car    Roof   Company,    Marquette    Building,   Chicago,    111. 

r, '!  •-■■  vv.'; '■       •        -w         *        - '/         *        _*       .  '• 

■      '  '     '  Running 

w^^m-^^^'"'   ■■■: 


extend  over  the  full  width  of  the  car  and  are  flanged  from  y. 
30  in.  Xo.  14  gage  steel.  They  have  a  pitch  of  (i\'j.  in.  in  4  ft.  .  . 
ly^  in.  and  are  formed  to  a  smaller  radius  at  the  ends  to  fit  •>■. 
over  the  sides  of  the  car.  The  roof  sheet  flange  is  Y^  in.  -;• 
deep  and  rests  in  the  carline.  which  is  in  the  form  of  a  flanged  A 
U-section. 

'The  carlines  are  spaced  21  Ya  i"-  between  centers  for  a  40  '. 
ft.  car  and  are  shaped  to  conform  to  the  pitch  of  the  roof. 


J  Carriage  Bolfs' 

L,j_J||||  I        I  I  ...M,,f..j 


Section  Through  Carline  Showing  the  Application  of  Running  Board 

•S-^^':-  •"..-..  >%^.:;V    :',^X{r  ''"■■'.■:■  Saddle  '^'y  ''  ■■^^"■■/:^-:'-\  .'■-■'-:' r'^^r   ■ 

It  is  made  up  entirely  of  pressed  steel  shapes,  there  being 
only  five  different  shapes  throughout  the  construction.  The 
designers  have  so  arranged  their  plans  that  this  roof  may 
he  api)licd  to  any  type  of  car  with  I)Ut  few  nioditicatioiis. 
The  photograph  shows  its  application  to  the  steel  frame  box 


^■:-r:,:^:V.:.c;;;;:;;-:^";¥./;v::.:i«^---^---^    :;.;■.- J: c.:;;\V^^;:":-^:^y;:v.i: 

•V  %."-•■!    '     Longitudinal  Section  at  Center  of  Car    'V;- !  ■■'%.:.■:' v 

car.     Being  made  up  of  comparatively  small  units  it  should 
he  an  easy  matter  to  renew  any  sheets  or  carlines  that  may 
become  damaged. 
•;..  The  live  different  pressed   steel   shapes   that  are  used  arc 


•.;.--•;      Christy  Steel   Roof  Applied  to  a  Steel   Frame  Box  Car      ,-. ■..■.; 

the  roof  sheets,  the  carlines,  the  carline  braces,  the  cap  strips 
and  a  special  Z-bar  extending  along  the  top  of  the  car  sheath- 
ing and  the   side   plate.     The  roof   sheets  are   rolled   steel, 


Section  Through  Carline  at  the  Side  Plate  on  a  Wooden  Frame  Car 

The  method  of  suppt>rting  them  at  the  side  plates  is  clearly 
shown  in  the  illustrations.  The  carline  braces  are  riveted 
to  the  carline  flanges  by  four  countersunk  rivets  and  are 
bolted  to  the  side  plate  by  two  ]/>  in.  and  two  ■>^  in.  carriage 
bolts.  A  cast  iron  block  2  in.  long  placed  in  the  carlines  at 
the  center  of  the  car,  is  cut  out  to  receive  the  flanges  of  the 
roof  sheets  and  serves  to  keep  them  in  alinement.  ;.  .  -|. 
;  .;  The  cap  strips  are  4  in.  wide  by  y^  in.  thick.     They  hold 


,3» 


"""1" 
7 


a'. -H 

Section    Near   Carline    Brace    ;     '. - 


the  roof  sheets  in  place,  these  sheets  not  being  held  by  anj'  . 
other  means.  These  strips  extend  from  one  side  of  the  car:', 
to  the  other,  extending  over  the  joints  of  the  sheets  as  " 
shown,  and  are  attached  to  the  side  plates  by  two  VS  in.  car-  ,• 
riage  bolts.  The  strips  are  deflected  at  the  top  of  the  car-  • 
to  receive  the  bolts  for  the  running  board  saddle.  The  special  - 
Z-bar  is  placed  at  the  side  plate  to  give  the  necessary  stiff-  ■;• 


■m 


K\ll.\v\^■    \(ii-    c  \/i:i"ii:.    mi:(  ii  wicxr.    i-nitioN: 


A'ol..  Ks.   No.  3 


¥ 


crc^>i!»lK'a«h.  'TlVc  iiKtfli  i>varirit4«»  air  iikkK-  of  ca-i  iiMii  aii'l  liavi.' 
four  pan >.  Thvv  arc  rmvtl  witii  haliliiu  ami  lia\r  a  ><.i  >cri\\ 
;nlju>tiiHiil.  'IJu-j  arv  >V»  .di•^i.nn^.•(!  tliat  all  i<<ur  iian>  iiia\  lif 
ri'timvctl   \vitli<'Ut  .rt.iTi4j\hiid:   tlic   main    >liai'.. 

V  l{«tt{r  lliv  Kv>V  tnvil  hittb  i»r».ssiirc  cylimUr*  an  mailr  uiili  -(.im- 
nifc  Iiiur>  f<trcitj  iuui  the  tfUino  ca>tinjis.  \\w  spa  its  ln.tvvciii 
tJit'    Tillers    an»l    ex lindiT    c;»stini;s    f-irmiiii;    tlu-    wati-r    jackets. 

/I'lit;  yir  itik'i;  vhK«.->  arc  of  ilic  Torlis^  i.'^l'i'.  ln'inti  mailc  of  cast 
Iron,  and . arc  cyJindrical  in  >liapi .  rin.\  ina>  In-  niiioMd  li\ 
jciiiovinx:  the  FiaCk  li<'nru-t>  ami  u  ithdrawiiv^  llu-  \al\r>  li> 
i1ifans<>f.-crc\v  handles,  witlioiu  di-iurliiiiin  tlie  tyliiider  lnad> 
or  tile   valve.  }iear.,    'live  air   diM-Iiariie    \al\e>   :ire   of   tin-   io,i|n.t 

^tyjw,  thteriially  jiiiided  on  cast   iron   pUm>.  and  are  luld   to  tin 

i  *iva*s  hy vliyhv: 'sti'^'l-  s{>niit{i.;  "Jhcy  siat  in  ludii/e  eai;es  and  are 
l-risily  rent. ►xeilhyinl^orVuiny;  tile  \al\e  pln-4-.  I  lie  iimrco.  Ur 
is  a  cyiindriivd  .ca>t  iron  slicll.  consi>tini;  of  a  ne^i  of  alumimnii 

'iiihc^V  which  inay'hc  easily  removed.  The  crank  -haft  iK-ariii;.;*. 
■crank  ami  or(>s»ht'ad  pijt»  and  cro>>luad  '-;iiidc>  of  lioih  ilu-  high 
an*!-  Iciw  pre>rriirc  nicn»l>cc>.  are  -iipplied  with  stream  oil  liiliri- 
catjun.    ■      .; 

•.These  tJJachitU's 'ivay  he  dn\«!!  li\  eitlur  a  lull  or  a  direct 
ciinnccted  ni.^>tor._    W  lun   a   nioi.ir   j-   u-i-d   it    i-   necessary   to  u-c 

-"a  fly\v,hct-l;.":-  '■.'J^,'  _■■      ., •  '  .,'  ^  ,  .  ,         ,.. ...  ...   .,  ; ; ;     ,-.     -■■  ■  ■■■'  -■ 

STRIDE  rrVPi:  C  LOCUMoriN  H  STOki:K 


move-  the  di;st  and  .-mal  iiarticlcs.  .^iid  deposits  them  tlirou.uli 
a  center  distriliiii< ^r.  acri.ss  the  hack  end  of  the  .urate  tinder 
the  lire  door.      I  he  larmier  particles  i)ass  over  the  screen  and  are 

listrihiitors  which  distrihutc  them  o\er 
he  ?^rate.  ':•  ;  ..'V  •.  ''  -  ..'[<'•  '.  :  "■  -■ 
ers  from  tli.'  Type  V>  in  havin.i'  a  vari- 
^^'A  the  elevator,  and  a  friction  clutch 
twieii  the  eiii;ine  and  the  elevator, 
was  introdiu-ed  for  the  piiri)ose:  of 
solute  control  over  the  <]uantity  of 
lireho.x.     This  entwine  has  seven  <!it"- 

f 
tlir  cr.iiik   case.      r.\    -i-iriii.t   this    lever   in   a  j.;i\en   iii'tcli.  a   li.\e<l 


iliviiled  hetweeil  two  .side 
tile   remaininy   siction   of 

I  he  I  ype  C  machine  dit 
alile  s)iei-d  I'n.uiiU'  for  dri 
for  niakiiii.;  connection  h 
Ilk-  xariahle  speid  enuin 
'.^iviii.y  the  t'ireman  an  a 
Coal   to  l)f  con\i'\ed  to  th 


fereut   speeds  aiul  is  coiit rilled  hy  a  small   lever  on  the  iroiu  of 

the  cr.iiik   case.      \'.\    si-irinj   this   lever   in   a  f.;i\en   iii'tch.  a   li.\e<l 
i' I     ..."    1    ;  I....; I       1    ; : : i     _  „  ji     .  .        .-    .i. 


The  acc<Vni)i.anymu  ilhistraiion  shows  the  latest  firm  of  Street 
'l^>cv>^n<^ti^e  stoker,  tlesii-nated  as  Type  (  .  ;is  aiJjilied  to  a  hco- 
ni«»tT\t'.  This  stoker  retains  tile  .tiener.il  features  of  the  Type  15 
n^achinc^■which  cm.^i.s-is  .•>(.  a  J^cneii  m  the  floor  of  the  tank, 
throuijh  v\hich  the  Coal  fiassis  t<>  a  scriu  «on\»yor.  which  car- 
ries it  from  the  tender  to  the  locoin'tixe.  <  >ii  liie  loeoiioiiw.-. 
it  is  tlet>i'sited"  in  .a  lu*pper  from  which  it  is.  hy  means  of  an 
cii<Ucss-  cliaiti  i-Vvator,  carried  tn  a di.schari^e  jiipe  al.- a  e  the 
irrc  .<l<n'F.  .    Th,c\:«h<chartii'    idpe    emiiodies    a    screen    which    re- 


leed  ot  coal  is  i ihtainei 
lo.id  on  the  engine.  Thi> 
stilts  in  his  liriny  on  .lilfer 
on   the  same  loeonioti\f. 

I  Ik-  friciiiii  (.•Inlch  eiiali 
feed  of  Coal  iiist.antlv  at  :i 
!owe<l  to  run  co:itiiiuousl\ 
(he  elev.itor  can  he  started 
liei.;in.s  at  i>\u\-.  .is  under  n< 
are  full  of  c>  .il.  I  lirow  in.i 
of  Coal. 

I  hi  St-  two  1mpro\l•nu•nl^ 
llie  course  of  (!e\clo]muiv 
.iml    .ill    the   machiiK.s    now 


lud  is  maint.-iiued  rej^ardless  of  tin 
enahles  the  lirenian  to  duidic.ite  re- 
nt locomotives  and  at  ditVerent  times 

ls  the  lireiii.in  to  start  and  sto]»  the 
ly    time.      The   elev.itor   engine   is   al- 

nd  hy  throw  iiiv;   in  the  clutch  lever. 

and  the  feed  of  coal  to  the  lireho.x 
rni.il  conditiot:s  the  elevator  huckcts 

the    clutch    lexer   out   st4>ps   the    fee<I 


''■ 


in  the  .'s-reel  stoker  haxe  heeii  in 
for  the  jiasi  two  or  three  years, 
eini;  huilt  einhody  them.  It  is  hc- 
liexed  hy  the  ni.inuf.iciurer:  th.it  they  nive  the  rireman  ahsolute 
and  accur.iie  control  of  the  lire,  and  the  results  of  service  shoxx 
tli.it  they  en.ahle  him  to  male  .a  coiisiderahle  saving  in  the  coal 
Con>miied. 

<)xer  ItM)  of  these  new  t)  ic  machines  arc  now  on  ordef.  or 
heiiii;  ajiplied  to  locoiiiotixe  hy  the  l-ocouiotive  Stoker  Coin- 
paiix.  Schenectady.  .\exv  ^  >rk.  which  company  cotltrol.s  the 
Siri-et    stoker.        .■.■■,■•:    '•  -.oi 


..1  ^-f 


'■■::.  ■( 


■\  •  ■ 


..'•.'V  '.r 
*  ■  -'  "^ 

•      \         •    t 
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CHRISTY  STHEL   1  HEIGHT  GAR  ROOF 

A/ style  of  steel   roof  whjcti   a   study;  of  its  dcsigli   \vouW 
intJtcate   t«v  be    of   ainplt-    strcni^ili   and   Svatcrliroof   in  every, 
(lelail.  liii!>  recently  bvcn  placed  on  tlic  market  hy  the  Anivri- 
uviti    (."ar    koof    Coinpaii}-.    Marquette    Building,    Cliica.i;«i,    IH, 


'»  *  //  »  *  .      ■ 

>j/ j< — — & ->j/  (« & ->j 


ixtciid  ovif  the  Full  width  of  iho  car  and  atd  flanged  from 
5<>  ill/ i\o.  H  jiugc  sleei.  Tliey  Iiavc  a  pilch  of  Oil  in.  in  4  ll. 
7jv  inv and  arc  for nud  t"  a  snialjcr  radius  at  tiicv  eHd>  to  fit 
ov/tT.tbe  sides; -of  tlu-  ear.  Tlic  ri.iMi£  sliei't  tlange  is  fv  '"v 
rlvep  Vuut  t:e>Ts  in  tile  carlinv.  \\  Uieh  is  in  tin;  f«;>rt w  of ;  a  llaugv<I 
rl'-seetion. ;  ■  r  '  ;    ' '-■  ■'■'.■■  ■:_',■    ,'■''      ''    *'",::''- 

';  ; Tile  ciirltneV  are  ^;paoe<l  27 'i    iti.  I»cl\veen  cciittTs  T<V.a.40 
ft.,  car  aiVfl-arv  filiaped  to  iT>uf<«rni  ifi  thtf  3>itcb  yf  tlie  .^H«y, 


Running 
Boards, 


jtitf,tri^^^iJ'^"*^'S'il'J.'iSi^'J.'i^'-L'—'"'JlL'!^^'^^^^^^^^'=cm 


^Carriage  Bo/fs^ 
Section  Tlirouoh  Carline  Showing  the  Appljcatiqn  of  Running  Board. 

-;'•.,-•'.•■'■■■■•     ':':■'-■'.':  ":■'■.-:-■■".  ■■■vSacJciie  y  ^-^''-iy-':''  :r/ 'J- -r'l /'■:■': 

'It  i>   made   ui>   i  lUirely   of  pres--e(l   stt'el   shape-iV  tliefe  l)einy-' 

;>    only   tivr   dilfereiit    shapes   till' piiu;in  >ut    the   coil^tfuetion.  •   Thv 

.•  des;igiier>   ha\  e   ><>  arraiiyed   their   jdans   that   this^r^»of  iiiay  • 

he   apiiHid    to   any   ty|>e    of    ear     with     luit     l\\v     un>diruali"nv 

-'J!h.e  pilot* tgraph  shows  its  applicat|<>it  to  tluv  steel  fniiiu-  U<>x 

'■'•'•"•_     ^  I   ...   P.  ..  .,     '  ■.    ;■'•-.   ■■■•-■■    '■'"  ■'■  ':'"■ 

■■■■'.'■■:  ■".•'"■.  y^v^^^^^^^v^^^^^X^v.\^v^^.^^\^A^^^^',^X^^;vv^^^k■v.■^^■ 

'  ■•  .■■"■  — 1- — (v'^.^-^./x^-'.f  t  <  (fv  /  <  '/'<:■'■ '^"^'Ki  '  '  '  i  ■'  ''  • 

■""/    .;•;   /  ^ \>---,V4  r^'^^'  .'■w>-.i.^^ri— y-    * 

■.,>•:■.■•■••:.  ^  i:-  •   rx- ^  •  -  .i:>  .    ■■-         A 
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:■•.■■"    Longitudinal    Section    at    Center   of   Chr        '  ;  ,  .      . 

':-.-t'ar.  lUiiiy  maiU'  up  of  ooiiiparatively  stnall  iu]il>i-il  >ll>ittl«| 
V.  he  .an  X'a.-y  matiir  ti>  r<  iirw  an\  >h<.H'ls  .tir  e.'irline'S  tiiat"'in:i^' 
.'.heeonu- damaged.  /    "  -;V;     :  /'  ; 

flic    livi-    diflVreiit    pres-vd    steel   ,-.hapcs;t!iat    are  tisetl   are' 


g  Carrtagt;  8(^ , 


Sfctlsn  Through  Carline  r.t  the  Side  Ptate  o«  a  Wooden  Frame  Car 

-The  Hie|lit»d'of  MtpjiVirtin-   ilveiii  at  tJTe.Jiide  plati^^^  is  X*lieaf1y.■ 
^liilA^  ii;  iii   the    ilTii:-.ti-atiMU>.      The   carKufc  'hraves  aK'   Hycte4 

4I0.  tljeJ^^arltnc  ilanges   l)\    four  cJtuntcrsnivk vrivets  and  are 
l><dte<l  to  the  side  platt-  lij   l\\«>  '  _/iti.  Uinl  t\\»<  -'s  in.  carriage 
JjoltS;     A  east  iroii  1)1ih]<  t  in.  loitij;  plae'ed   in   thv-  earli.nvs  at 
the  t'eitier  01  the  ear.  i>  out  <  lUt  t« >  f eeeivxr  th<^  jhinges  <»f  the  . 
roofv  >hetrtSK:a!td  *;ervvsvio   ki  ii>  theni  ru  aline;niem:    •. ;      v 
.  ,  'riie  i'iij^  ^siriJ^;^.:Jtre  4  w^  w i<le  ;l)y  |4;  *'>• -tl'ick.    Tlut^y  hj^ld- 


K-^— 4^----^."'r'- 


*  - 


.-.i*- 


Christy  Steel   Roof  Applied  to  a  Steel   Frame  Box  Car        / 

.tile  f oof  sheets,  the  carlines,  the  carline  braces,  the  cap  strips 
^Hd  a  special  Z-bar  extending  along  the  top  of  the  cai^.  sheath- 
ing and    tlie    side    plate.      The    roof    sheets   arc    rolled  steel, 


;•;■■'.",.'' .^  ';.'.. ^     Section  JMear  Carline  Brace     ■■■■■■■  ./-'.^C    ^■•- .:.?: 

the:  r<»pf"shtx'ls,  in  :  place,  these  sheets  not  being  held  by  any 
other  liie'aiis.  Thc^.  strips  extend  frp.ni  one  side  of  the  car 
to  the  other,  extending  over  the  joints  of  the  sheets  as 
.shown,  and  are  attached  to  the  side  plates  by  two  '  _■  in.  car- 
riage  bolts.  The  strips  are  deflected  at  the  top  uf  the  car 
to  receive  the  bolts  for  the  running  board  saddle.  The  special 
Z-bar  is  placed  at  the  side  plate  to  give  the  necessary,  stiff- 
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ness  to  the  side  of  tlie  roof,  and  also  performs  a  function  in 
the  waterproof  features  of  tlie  car. 

'As  there  are  no  holes  made  in  the  roof  sheets,  the  only 
way  for  water  to  work  its  way  tiirough  into  the  car  is  around 
the  edges  of  these  sJieets.  This  has  been  taken  care  of  by 
havinij^  the  sides  of  the  sheets  drain  directly  into  the  trough 
of  the  carline,  which,  on  account  of  its  pitch,  will  drain  any 
water  that  may  collect  to  the  sides  of  the  car  and  allow  it  to 
escape  through  a  I34  in.  by  1  in.  hole  in  the  cap  strips  pro- 
vided for  that  purpose.  The  Z-bars  at  the  sides  of  the  car 
prevent  water  working  up  by  the  side  plate.  • '  .  ."^V  i"^  ■•■  ■■ 
..  This  roof  eliminates  the  use  of  purlins  or  a  ridge  pole, 
which,  it  is  claimed,  arc  not  necessary  with  this  construction. 
The  roof  was  invented  by  Henry  A.  Christy,  the  inventor  of 
the  Christy  grain  doon  :    >  :>^^;:-\     -^^-Viv  ..::?;   ,      /   •.■■-",/ 


STANDARD  LOCOMOTIVE  SCALE 


•  A  locomotive  scale  which  permits  of  obtaining  the  individual 
wheel  loads  of  a  locomotive  has  recently  been  placed  on  the 
market  by  the  Standard  Scale  &  Supply  Company,  Pittsburgh, 
Pa.     Separate  scale  beams  are  used  for  each  wheel,  and  are  ap- 


the  main  lever  projectini;  beyond  the  frame  of  the  scale  a  suf- 
ficient distance  to  engage  the  locomotive  wheel,  the  frame  itself 
bearing  on  the  base  of  tne  rail  during  the  weighing.  •,;.  ^  ;■  :, 
The  scale  levers  are  of  forged  steel,  and  the  weighing  beam 
is  graduated  from  5,000  to  10,000  lb.  in  50-lb.  divisions.  Weights 
are  piled  on  the  end  of  tlie  beam  for  additional  capacity.  Each 
scale  weighs  approximately  450  lb.,  and  is  constructed  for  use 
on  80,  90  or  100  lb.  rails.  .  In  weighing  a  locomotive  the  extreme 
end  of  the  main  lever  is  placed  in  its  lowest  posit i<m  Jjy  oper- 
ating the  hand  wheel  under  the  weighing  lever,  the  frame  is 
placed  upon  the  rail  and  leveled  by  the  other  hand  wheel,  to 
make'  the  column  plumbi  To  lift  the  locomotive  wheel,  the 
hand  wheel  under  the  beim  is  turned  down  until  the  weighing 
beam  is  balanced  with  t|ie  poise  at  the  5,000-lb.  mark.  The 
hand  wheel  develops  5,000  lb.  pressure  against  the  locomotive 
wheel  in  balancing  the  stale,  so  that  loads  less  than  5,000  lb. 
cannot  be  read.  When  all  of  the  wheels  are  raised  a  metal 
strip  j4  in-  thick  should  be  i)assed  between  the  top  of  the  rail 
and  the  tread  of  the  wheal,  and  a  strip  |/8  in.  thick  between  the 
gage  of  the  rail  and  the  lange  of  the  wheel,  in  order  to  elimi- 
nate the  possibility  of  flection  preventing  the  free  movement 
f  the  weighing  beam. 


Standard  Scales  In  Use  for  Determining   Locomotive  Wheel   Loads 


plied  as  shown  in  the  illustration.  One  of  tlie  chief  advantages 
of  the  use  of  this  scale  is  that  no  expensive  foundation  is  re- 
quired, and  the  locomotive  may  be  weighed  at  any  point  on  the 
line,  as  well  as  in  shops.  It  is,  however,  essential  that  the  road- 
bed .be  solid,  and  it  is  preferable  to  have  a  concrete  base  filling 
between  the  ties  up  to  the  base  of  the  rail.  By  this  method  it  is 
possible  to  determine  whether  any  one  pair  of  drivers  has  an 
excessive  weight  on  the  rail,  and  the  scale  can  be  used  for  check- 
ing up  the  distribution  of  the  weight  of  the  locomotive  through- 
out the  wheels.     The  scale  beams  are  of  simple  construction, 


These  scales  are  now  being  used  by  the  Baldwin  Locomotive 
Works,  the  Atchison,  Topeka'&  Santa  Fe,  and  other  railways. 


Shipping  on  the  L,\ke  01  Const.\nce. — The  Austrian  fleet 
on  the  Lake  of  Constance  consists  of  six  steamers  of  the  value 
of  about  $450,000.  The  importance  of  this  branch  of  Austrian 
shipping  is  decreasing  every  year,  and  its  bad  financial  results 
are  ascribed  to  the  recently  introduced  measures  for  the  social 
welfare  of  employees  and  to  excessive  taxation.         -   -..•...  ..- 
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METAL  GUTTING  AND  WELDING   WITH 
OXYGEN  AND  PINTSGH  GAS 


Flame  cutting  and  flame  welding  processes  have  helped  to 
solve  many  problems  that  have  been  created  by  the  increased 
use  of  metal  construction  in  railway  equipment.-  ■■' 

After  much  careful  research  and  development  work,  a  metal 

cutting   and    welding   torch    has   been    developed    by   the    Safety 

>  Car  Heating  &  Lighting  Company,  2  Rector  street,  Xew  York. 

!'■  '1  he  possibilities  in  the  use  of  Pintsch  gas  for  high  temperature 

,;  flame  work,  and  the  availability  of  this  gas  in  the  railway  held 

acteristic   stability,   or   resistance   to   pre-ignition,   is   well   suited 

were    recognized   as   of   value    in   the    solution   of   the    problem. 

Pintsch   gas,    on   account   of   its   high   calorific   value   and   char- 

V  for  high  temperature  flame  work.    The  numerous  Pintsch  plants 

.'"or  supply  stations,  located  througluml  the  United   States.   Can- 

■\  ada  and  Mexico,  supplying  gas  to  the  railroads  for  car  lighting 


Oxy-Pintsch   Metal  Cutting   Equipment  ••'  .  " 

'.;  purposes,  can   deliver  gas  to  the   railway   shops,  or  other  points 

fv  where   needed,   at    a    minimum    cost    and    with    minimum    delay. 

^"- -'A    large    number   of    the    Pintsch    supply    stations   are   equipped 

•  .    to  furnish  Pintsch  gas  at  100  atmospheres  pressure,  so  that  the 

■%  necessary   quantity   of   fuel    for   cutting   or   welding   can   be   fur- 

■    nished  in  the  most  compact  form,  which  is  another  factor  aicU 

ing  in  the  low  cost  of  metal  cutting  by  this  equipment.  !.•,  s. 

The    Oxy-Pintsch    cutting    and    welding    equipment    is    simple 

•.V- and  comjiact.     Pintsch  gas,  similarly  to  the  oxygen  used,  can  be 

;.;•;■•  supplied  directly  to  the  torch  from  cither  low  pressure  or  high 

.:.:■;  pressure  flasks.     The   gas   can   also  be   distributed  through   the 

;--..  pipe  lines  operated  by  the  Safety  Car  Heating  &  Lighting  Com- 

...  '•  pany,   to   the    points   of   consumption    where   practical.      No    ex- 

•  "pert   knowledge    is    needed   to    properly    handle    the   equipment. 

.:r.i  One    of   the    illustrations    shows    the    equipment    complete,    con- 

■)x  sisting  of  a  high  pressure   Pintsch  gas  flask,  an  oxygen  flask. 


pressure  regulators,  hose  to  convey  the  Pintsch  gas  and  oxygen^ 
to   the   cutting  or   welding  torch,   and   the   Oxy-Pintsch   cutting, 
torch.     The  gas  pressure  is  in  all  cases  reduced  to  the  proper 
cutting   or   welding   pressure   by   means   of    suitable   regulators. 


Oxygen  Regulator 


Pintsch   gas   is   supplied   in   holders   or   flasks   at   either   12  at-".  ;.'    . 
mospheres  or   100  atmospheres   pressure.     Tlie   pressure   reduc-  .:  '  ■ 
lion    from    the   high    pressure    flask    is    made    in    two   steps,    in-  • 
suring   a   uniform    discharge   pressure.     The   first   pressure   re-  ::'■-;■ 


~i  •      .''"^i  i-      High   Pressure  Pintsch   Gas  Regulator        \  ".    "^     .J 

duction  is  made  to  14  atmospheres,  the  regulator  for  this  re-" 
duction  being  equipped  with  a  safety  valve  which   releases  the 
pressure   when  20  atmospheres   is  exceeded.     The  gas  pressure 
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'  ucs.s^  to'  the  sideof  the  ro-.f.  ami  aUo  pcrldrnis  a  lunciiiui  in 

,    ttiv  \v;il(L-rprool  feature^  <>i   tlu-  rar. 

,   ■.;Ai>   there.  :M*t*;iUJ    li«ilr>    madf    in    tlic    ri>ui"    ,-.li(jct>.    Uk-    only 

way  r«>r  watir  t«>  wurk  its  \va>  iIuduuIj  inl<'  llu-  car  i>  around 

'  the  eiljifs  of  thvsc  >luc't>.      riii.s   lia.->  l)ct.n   lakiii   can-  of   liy 

haviliti  the  sidci  wf  the  she\-ts drain  «lirccily   int.>  tlu-   troii.yli 

of  the  cafline,  vyhjeh.  dii^  iiccouni  of  lis  pitih.  will  drain  any 

y  wutir  that  may  coMfci  to  ihi-  ^iili>  of  tlic  car  ami  allow  it  to 
escape  thr«>u.yh  A  1)4  in,  hy  1  in.  hole  in  the  cap  strips  pro- 
vided fiiT  tliat  purpose.  'I'lic  /-hars  at  the  sides  of  the  car 
prcVent  watir  workin-  up  iiy  tlic  siiK-  plalr.  -  -.;>■■;■."•■■ 
This  mof  cliiniiiatis  tlic  iisi-  of  purlins  or  a  ridui-  poU-, 
^vhich,  h  is  claijiied,  are  tu>l  neccs.>;ary  with  tlii'-  con.-tructiou. 
The  roof  was  invented  hy  JUnry  A.  Chrisly.  the  inventor  of 

';;  til<^'.■Chr^i.l;y.  gmrn  door. ;  _  .•;.:!■;;■'■  >.  ;  '■-.:-  ''  ' '  :-  ■  '■  -'^■■■.''''■.-    '', 

3       >  ST  A  N  D  A  R  i)  F  OCO  M  OT I  \  l{  SC  A I .  F 

\'.\..Iocoinotiye~ scale  which  permits  of  ohtaiiiin.u  the  imiixidual 

\whvei  loads   uf  a   Ipcomotive   has   recently   lieen    placi-.l    on    the 

market   hy   the  Stan<lard   Scale  \    Supidy   C"onipany.    I'itishurjih. 

I'a.    .Seiwirate  sc;dy  heanis  are  iis*..d.  for  each  uheil,  and  are  ait- 


tlie  main  k\er  projectinfc  heyoiid  the  frame  of  the  scale  a  suf- 
licient  distance  to  engayJ  the  locomotive  wheel,  the  frame  itself 
hearing  on  the  hase  of  tie  rail  duriu',;  the  weiiiliing.  >.  v  :■.'•- 

The  scale  levers  are  <  f  for.:ed  steel,  and  the  weighint;  heaill 
i-  .s^radnated  from  5.000  t  >  1U.(X)()  Ih.  in  .^-Ih.  divisions.  \\  eights 
are  i)iled  ou  the  end  of  I  le  heani  for  additional  cai)acil\.  l-.acli 
•ieale  wei.uhs  appr^ 'xiniati  ly  450  Ih..  and  is  constructed  for  u>e 
n  >^.  'A)  or  100  Ih.  rails.  In  weighing  a  locomotive  the  e.Mreme 
end   of  the   main    k\er  is  placed   in   its  lowest  position   hy   o])er- 

der  the  weighing  lever,  the  frame  is 
]e\eled  hy  the  other  hand  wheel,  to 
To  lift  the  locomotive  wheel,  the 
im  is  liinied  down  until  the  wiighing 
le  poise  at  the  5,000-lh.  mark.  The 
hand  wheel  develops  5,0#0  lb.  pressure  against  the  locomotive 
wheel  in  halancing  the  s -ale,  so  that  lo.-ids  less  than  .^.(HK)  Ih. 
cannot  he  read.  When  dl  of  the  u heels  :ire  raised  a  metal 
strip  't  in.  thick  shonld  >e  pas>ed  hetweeii  the  top  of  the  rail 
.uiil  the  tread  <;>f  the  whe<  I.  and  a  strip  's  in.  thick  between  the 
gai^e  of  the  r.ail  ;ind  the  hmge  of  til.'  wheel,  in  or<ler  to  elimi- 
nate the  possibility  of  i  i.iicn  pnxeining  the  free  tno\ement 
of   the  wi  ighinu;   beam. 


aiing  the  hand  wheel  Ul 
pl.iced  ujioii  the  rail  anc 
make  tile  column  plumb 
hand  wheel  under  the  In 
beam    is    balanced    with 


Standard  Scales  in  Use  for  Determining    Locomotive  Wheel  Lo; 


plied  a.s.  !>.ho\vn  in  the  illustnition.  ( )iie  of  the  chief  advantages 
of  the  use  of  this  scale  is  that  no  e.xiieiisive  foundation  is  re- 
'inired,  au<l  the  loc«>nH)tive  (pay  be  weighed  at  any  point  on  the 
fine,  i»s  well  as  in  .sh«»ps.  It  is,  however,  essential  that  the  road- 
Iwdf  be  sx.»lid.  and  it  is  i>referable  to  iiave  a  concrete  base  idling 
between  the  ties  up  to  the  base  of  the  r.iil.  lly  this  method  it  is 
possible  to  determine  whetiur  any  (me  pair  of  drivers  has  an 
excessive  weight  on  the 'rail,  and  the  scale  can  be  used  for  check- 
ing up  the  distribution  of  the  weight  -'i  the  locomotive  through- 
out the   wheels.     TJie   scale   beams   are   of   simple   construction, 


These  scales  are  now  bcin 
Workv.   tile    Atibison.  Tojuk; 


SlIIPPINr,     0.\     TDK     I.AKK     o 


used  by  the   P.aldwin   r.ooomoiive 
vV  Santa  Fe,  and  citlur  r.iilwavs.    . 


•   CoN'ST.xxcK.— The    .Austrian    fleet 

ue 
Ul 


on  the  l.;tke  of  Constance  consists  of  si.K  steamers  of  the  valu 
of  about  $450,000.  The  imp<rtance  of  this  branch  of  .\ustria 
shipping  is  decreasing  every  .car.  and  its  bad  financial  results 
are  ascribed  to  the  recently  i  itroduced  measures  for  the  social 
welfare  of  employees  and  to   excessive  taxation. 
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METAL  GUTTING  AND   WELDING    WITH 
OXYGEN  AND  PINTSGH  GAS 


I'lanic   cntfms  and   flame   welding  processes  Iinve  lielpevT  to 

.  sfihi-    nuiny    iir<  >l)l<.nis    lliat    luive    l)ieii    cicaKd    Ijy    the    increased 

■  HS(C  Iff  nutal  construction  in  tvijlway  equli)nicnt;    / ^  ''     ;    i 
After  nnicli  careful  research  and  dweldiinient   wrirfe.  a  metal 

-  cutting  and  welding  torch  has  Ikeu  (leVeft)]»e<l  hy  dtc  Sat\'ty 
iVir  Iieatin;4  &  Lightiliii;  Ciiinnany,  2  Kectitr  sireet,  Xcw  V'<irk. 
file  l>"ssi'>ilil'es  iii  the:  us<;  <»f  PititHcH  gifjv  for  high  tejiiiicralitre 

,;  danie  work,  and  the  avJiilahility  of  this  ^as  in  tlie  railway  /livl^ 
acteristic  stal)ility. or  resistance  lo  ]>re-iyniti«  >«.  is  well  suited 
were    recognized    as   of   valile    in    tlie    solution    of   the   irrobtetn. 

:  I'iiiisclv  gas;  oil  account  «vf  its  high  calorirtc  yaluc  ami  clVar- 
f4>r  hiiih  leniperature  tlanie  work.     The  nunKTiiusPiinschplaiils 

,i>r  supply  stations.  located  tlu'oughoiu  the  I'nited  States.  Can- 
ada and  Alexico,  supplyinji  gas  to  ihit  railrcjads  for  car  lightfiig' 


;■   -■  Oxy-Pintsch   Metal  Cutting    Equipment    .■■^;M-'      '■  .; 

pMrposes,   can   deliver  gas   to   llie   rail\^ay    shops. or  oflier  poiilts 
-wlK-re    needed,   at    a>  nifninunn    cost   and    with    niiniiiiuni    delay. 
\    l.irge   nnndier  Of  the    I'intsch    su|ip]y    statimis   arv  e<|iiippe«l 
to   fiirnivli    rinisch  gas  at   1(H)  atniosphens  jiressure.  so  thai  the; 
•noces>;ir\    <|u;tnlily   (if   fuel   for   cutting  or   weldinj^   can  he   fur- 
?uished   in   the  m<tst  compact  form,  whieh  is  another  favtorafd^ 
, iiig,  in  the  hiw'.aist  <)f'nietal  cutting  hy  this;  e^iu'l^ncint.;:.  ^;    V 
■     Tile    ()\ \  - 1  'ini sell    ciut  ing    and    weh'ing    e(|uiptnent    is    sinijile 
and  compact.     I'inlsch  gas.  similarly  to  the  (ixygen  list-d.  Can  be 
suppHed  directly  to  the  torch   from  either  tow  pressure  or  liiglt 
pressure   llasks.     The   g^is'tari  also  licdistriluitedth 
-pipe  Hms  operate*!  hy  the  Safety  Car MeatiiigS:  I.igliting  Com- 
pany,   to   the    points   of   con.<!nmption    where   practical.     No   ex- 
pert   fciiou'ledge    is    needed    to    properly    han<lle    the    e(juipment 
^l^'H-    of  the    iilustrations   shovvs    the ;  equipment   complete,    con- 


;pressurc  f^^-gulators,  Ikjsc  to  c<»n\x»y  tlic-TNutscli  gafj*  and<>xy^co 
t<)   the-  ciitting   t*r:  \Vel«linjf  torchvi  an^l  %hiev/<)N>vi*^^^  eutljng 

torch,     TJie  gas  pressure  is  iii  all  .eases  re«lin-ed  to  t4ie  pr4»tK'r; 
cultinsfofv  welding   pressure  hy   tiioaife.  of  i>wit:il>le   rcgii1ati»rs>/ 


.  ■* '    -'•-•  ' 


^l 


■•'    '-■''.;:'■•■..-.;:■:/-       Oxygen   Regulator '..'  -V  ;- .-;-/.;.'.:;';  -!;  "^ "'    •■• 

I'intscir  gas  IS  svipi>lied  in  hokk*rs  V^f  jlfatJfs  -at  <it1»cif  li  at- 
inosplivfes  ore  100  atnto^phens  i)fe>isur*J. '  Tlie  pres*iire  reduC' 
tiohV  froijj  tile  .high  pressure  ^lask,  is  i«a«le  in  two  ^iv^s..  iiH 
T^iiriifft    a   ;tHiif<>rjT|    discliariie    pressure..    ^'Hic    first   pressure  irc-^. 


High  Pressure  PintSch   Gas  Regulator 


diicti*  >n  is  liiade  to  14  atnvosi>lHTOS«  Cbe  regulator 
iluclioirheiiig  equipped   with  a^s^^ 
sistvTig  of  a  high  pressure  Pintsch  gas  :flasky<tn  oxygen  flask,      pressure ^^hen  iff  atinosplieres  is  \;3c«:ecde<l.     Tlie^ 


for  tim  rc- 

releases  the 
gas  pressure 


ii-- 
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required  at  tlic  torch  for  cutting  or  welding  does  not  exceed 
25  lb.  per  sq.  in.,  which  is  obtained  by  means  of  the  second 
pressure  reduction.  When  Pintsch  gas  is  taken  from  holders 
or  pipe  lines  at  pressures  up  to  14  atmospheres,  an  automatic 
low  pressure  regulator  is  used.  This  regulator  is  designed  to 
maintain  any  desired  uniform  pressure  reduction.     >••  ".■  ;'c  .    ■-   '"/ 

The  oxygen  is  delivered  at  a  uniform  working  pressure  up  to 
150  lb.  per  s«|.  in.  An  automatic  oxygen  ])ressure  regulator  is  em- 
ployed, and  is  designed  for  the  use  uf  either  high  pressure  or 
low  pressure  oxygen;  it  is  e(|uipped  with  a  safety  valve  which 
releases  when  a  pressure  of  300  11).  per  sq.  in.  is  exceeded. 

One  of  the  engravings  shows  the  Oxy-Pintsch  cutting  torch, 
model  .\.  There  arc  but  two  hose  connections,  one  for  Pintsch 
gas  and  one  for  oxygen.  Tlie  Pintsch  gas  and  oxygen  for  the 
heating  flame  are  controlled  by  two  lever  valves,  making  a 
(|uick  and  accurate  adjustment  possible.  The  oxygen  for  the 
cutting  is  controlled  by  a  tiiird  lever  valve  which  can  be  read- 
ily  opened   or   closed,   as   require<l,   b^  a   slight  pressure  of  the 
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ment  through  25  ft.  of  18  in.  channel  used  in  car  construction, 
where  the  average  thickness  of  the  metal  was  15/32  in.,  and 
the  length  of  the  cuts  liaried  from  7/16  to  1  in.,  the  cost  per 
lineal  foot  of  cut  was  $.034,  or  a  total  cost  of  $.862.  The  actual 
time  consumed,  includinb  shifting  the  beam,  was  33  minutes. 
The  oxygen  consumed  ctet  $.623,  the  Pintsch  gas  cost  $.018,  and 
the  labor  $.22.  :_;  v  •  f- I  :•<;•;;•;•  Vv-:'.n.\:;v'^.^;^vV/ 

The  actual  cost  for  sinlTar  wori:  with  the  old  process  of  chip- 
l)ing  and  drilling  for  tha  same  total  length  of  cuts  was  $4.66. 
The  cost  of  cutting  withj  the  Oxy-Pintsch  e(|uipment  was  thus 
less  than  one-fifth  the  cost  of  cutting  by  drilling  and  chipping. 


w 


<'    ■ -yV  r.'.  ^"V      Model    A   Cutting  Torch   with   Guide         :■'■■■'■'  -  ,,^   .  ,. 

thundi.  The  cutting  tip  of  this  torch  is  of  annular  form,  with 
the  oxygen  cutting  itt  located  centrally.  Since  the  cutting  jet 
is  surrounded  ^TT—rfu.-  heating  flame,  it  performs  its  proper  func- 
tion irrespective  of  the  direction  in  which  the  cutting  tip  is 
advanced.  This  cutting  tip  also  incorporates  a  novel  design 
which  causes  the  heating  flame  to  tlevelop  inside  of  the  tip.  The 
heating  flame,  thus  protected  from  the  entrained  air.  is  positive 
and  effective  in  action,  greatly  facilitating  adjustment  for  work- 
ing conditions.  The  illustration  shows  the  cutting  torch  ec|uipped 
with  a  guide,  the  use  of  which  is  recounnended  wherever  per- 
missible as  an  aid  to  accurate  cutting.         ":'^;,-  .' '  ,  >" 

The  model  B  Oxy-Pintsch  combination  cutting  and  welding 
torch  is  fitted  with  cutting  and  welding  attachments,  and  has 
all  the  advantages  outlined  in  connection  with  model  A  for 
metal  cutting.  The  welding  device  illustrate<l  cm  be  used  satis- 
factorily for  repair  work  to  castings  or  for  welding  steel  or 
wrought    iron    of    moderate    thickness.      In    order   to    produce   a 
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1  be  following  table  series  to  illustrate  what  has  Ijeen  ac- 
complished in  cutting  steeljwith  the  Oxy-Pintsch  cutting  equip- 
ment. The  results  given  in  this  table  were  obtained  under 
service  conditions  by  meanp  of  hand  cutting  with  the  model  .\ 
torch  without  a  guide.  Considerably  better  eccmomy  can  be  ob- 
■  tained  where  mechanical  giiiding  is  permissible:    f-   V  ,  ,.■     .'  '■ 


tip 
luiMilier 
I 
1 
1 
) 


..,■'.'■  '■<!' 


TTiickncss 

of  steel 

'A  in. 

J4  in. 

1  in. 

2  in. 


Cu.  ft. 

of  g.is 

per  fodt 

of  cut 

.15 


Time  in 

minutes 

per  foot 

of  cut 

.70 

.85 

.1.25 

1^6* 


SELLERS   COUPLING    NUT     " 


An  improved  form  of  coupling  nut  for  injector  and  valve 
connections  is  being  introduced  by  William  Sellers  &  Co., 
Incorporate<I.  Philadelphia,  Pa.  This  nut.  it  is  claimed,  eliminates 
the  weak  points  and  retains  tjlie  advantages  of  the  present  forms 
of  brass  nut.  It  consists  of  a  threaded  ring  of  hard  bronze 
providecl  with  the  usual  inteijnal  collar  to  hold  the  bra/.ing  ring 


STHEL 


<lf  mTTIi^ 
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high  temiJcrature  non-oxidizing  flame,  advantage  is  taken  in 
this  design  of  the  principle  of  pre-heating  the  Oxy-Pintsch  gas 
mixture.  This  is  accomplished  liy  means  of  a  pre-heater.  in- 
corporated in  the  tip  of  the  torch,  performing  its  function  by 
internal  combustion.  The  gaseous  mixture  is  pre-heated  in  this 
manner  to  a  high  temperature,  to  which  is  added  the  temperature 
of  combustion,  resulting  in  an  effective  high  temperature  weld- 
ing flame.  --..,  .;.  r  •• 
The  cost  of  cutting  tnetal  with  the  Oxy-Pintsch  cutting  equip- 
ment as  compared  with  the  cost  of  cutting  by  other  methods 
demon.strates  the  advantage  of  this  equipment  in  many  branches 
of  railway  work.  The  saving  effected  is  more  fully  appreciated 
by  ligures  taken  from  actual  service.     In  cutting  with  this  equip- 


;•'".-!.•  Sellers  Coupling    Nut  for   Injector  Connections 

or  threaded  union  of  the  pipes  to  the  injector  or  valve  branch. 
Around  this  ring,  dovetailed  atid  keyed  to  it,  is  a  heavy  steel 
band  with  eight  slots  (two  more  than  is  usual),  for  the  spanner 
wrench,  permitting  the  wrench  to  be  applied  in  any  position  of 
the  nut,  even  in  confined  quarters.  Inside  the  steel  band  are 
eight  narrow  slots  which  act  as'  lateral  keys,  and  also  to  tie  the 
front   and  back   of  the  nut  toj^ther,   strengthening  the  thread. 


•  1  ■  •-•■  ■  •  ., . 
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WATER    HEATER 


A  method  of  heating  cold  water  at  the  point  of  delivery  by 
steam,  yhich  is  known  as  the  Starwal  system,  has  been  placed 
on  the  market  by  Wanier-Keiss  Sales  Company,  St.  Louis,  Mo. 
The  type  B  valve,  which  is  illustrated,  and  which  handles  water 
in  large  quantities,  may  be  found  of  advantage  in  engine  houses 
for  boiler  washout  work.  The  amounts  of  cold  water  and  steam 
are  regulated  l)y  separate  valves  so  that  any  degree  of  tempera- 
ture may  be  readily  obtained.  The  construction  of  the  type  B 
heater  is  such  that  no  sediment  will  collect  in  the  valve  itself. 


.■.'.■;:''...  Type   B  starwal   Water  Heater      ...;?..>. 

1  he  steam  is  admitted  through  a  conical  step  shaped  casting  per- 
forated with  small  holes.  This  casting  fits  in  a  conical  casting 
into  which  the  cold  water  is  admitted.  The  construction  is 
such  that  any  sediment  that  may  collect  on  the  delivery  side 
of  either   the   steam   valve  or  the   water  valve  will   be  readily 

^washed  out  through  the  discharge.  ;     ^^v:^  ^     -    ;='-?' 

Care  should  be  taken  in  applying  the  valve  so  that  the  base 

of  the  conical  casting  will  be  on  top.     The  steam  as  it  comes 

through    the    small    perforations    in    the    conical    casting    mi.Kes 

'^thoroughly    with    the    water,    heating    it    instantaneously    to    any 


,.   ............      ■    ■,:,y_:,-         starwal   Heating   Valve  V- r--^-;'"--^- ■:•':•*•;  ■■■- 

-degree  of  temperature  desired.  It  obviates  the  necessity  of  main- 
"taining  large  reservoirs  for  hot  water.  These  heaters  are  made 
ijf  cast  iron  and  are  adapted  for  all  sizes  of  standard  pipes. 
One  of  the  illustrations  shows  the  Starwal  heating  valve, 
which  is  operated  on  the  same  principle  as  the  Starwal  heater. 
As  the  steam  and  water  enter  the  valve  they  strike  baffle 
plates  and  become  thoroughly  mixed.  In  this  valve  both  the 
water  and  steam  are  controlled  by  a  single  handle.  The  first 
quarter    turn    of    the    handle    discharges  plain    cold    water;    the 


second  quarter,  warm;  and  the  third,  hot.  The  first  quarter: 
turn  opens  the  water  valve,  the  .second  partly  opens  the  steam 
connection  and  holds  the  water  valve  open,  the  third  partly 
cUises  the  water  valve  and  opens  the  steam  valve  entirely.  This,; 
valve  will  be  found  of  advantage  in  lavatories  where  hot  and 
cold  water  are  desired  for  washing  purposes.  It  is  also  ap--; 
plicable  to  toilet  rooms  in  cars,  where  the  steam  uia}. be  taken. 
direct  from  the  steam-heating  linesi    ;C-r;  ;:';J;..^ /.;,;-■:=:  '7V.: 


MACHINE   FOR   WASHING,  DRYING  AND 
IRONING   BLUE   PRINTS        v       - 


The  Re volut«2  washing,  drying  and  ironing  machine,  which  is.,: 
shown  in  the  illustrations,  is  the  result  of  long  study  and  experi-. 
menting  to  produce  a  universal  machine  that  will  handle  not;'  - 
only  continuous  blue  print  rolls,  l)ut  separately  cut  sheets.  The-.;; 
inconvenience  of  having  to  keep  a  machine  of  this  sort  con- 
tinually "threaded"  has  been  borne  in  mind,  and  in  this  design  ^ 
this  objectionable  feature  has  been  eliminated.  .■'-■-/    v^"  .-^ 

In  order  to  insure  the  prints  being  thoroughly  washed,  which' 
is  necessary  in  order  that  the  chemical  reaction  may  be  complete 
and  the  prints  permanent,  a  tank  has  been  provided  in  which  the    ; 


Reyolute  Washing  and  Drying  Machine,  with  Tank  in  Position      ! 

prints  may  be  soaked  for  any  desired  length  of  time.     A  suf- 
ficient quantity  may  be  put   into  the  tank  at  one   time    so  that 
some  prints  may  always  l>e  ready  for  drying.     When  long  rolls- 
are  being  washed  they  are  run  through  the  tank  continuously. 
The   surface  water  is   removed  wiechanically  before  attemjning 
to  dry  the  print,   and  the  good   (juality   of   work  is  largely,   due 
to  the  uniformity  of  the  moisture  in  the  jirint  when  it  goes  to 
the  hot  drum,  and  the  fact  that  it  is  held  securely  against  the  hot- 
drum  while  being  dried.    The  suriace  of  this  drum  is  made  abso- . 
lutely  true,   insuring  the   prints   being  inmed   out   perfectly  flat 
when  delivered  from  the  machine,  a  feature  that  is  especially  vaU' 
uable  in  drying  vandyke  negatives. 

The  four  principal  features  of  the  washer  and  drier  are: -A., 
tank  in  which  the  prints  are  washed;  a  wringer  which  removes' 
the  surface  water;  a  hot  drum   for  drying  and  ironing,  and  an 
automatic  winding  up  device  for  the  long  prints  as  they  come 
from  the  drier.     In  the  operation  of  the  machine,  the  operator 
standing  in  front  of  the  wringer,  reaches  over  it  to  the  tank,  lifts; 
the  print  by  the  edge,  wetting  the  finger  tips  only,  and  lays  it 
on  the  upper  roller  of  the  wringer,  which  is  a  4-in.  brass  tube 
accurately  ground.    The  lower  roller  is  a  steel  shaft  covered  withi 
felt,  which  bears  against  the  brass  tube,  and  removes  the  surface^ 
water  from  the  print,  at  the  same  time  allowing  the  print  always ; 
to  adhere  to  the  brass  roller. 

A  set  of  stripping  fingers  removes  the  print  from  the  brass; 
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ii«Hiirv<l  al  llic  torch  for  cutlinji  nr  ucMiiig  <l"c<  not  txcccd 
25^Hi  iKT  9(1.  in.,  which'  is  o1>i;iiiU(l  liy  iiuaiis  of  the  MCond 
'l>ressurt'  refhtction.  \\  lun  I'mtM-li  yas  is  tal<rn  frnin  Insiders 
•  If  jiipv  lines  at  i>rrssurt>  up  to  14  atnio>i>ln.fcs.  an  attlnmatic 
low  iircsMirc  rcjiulator  is  ii-<k1.  This  rcjiiilator  is  designed  to 
maintain  any  dcsircil  itiiit'onii  iin^-tiri.'  ndiiction. 
■  'Thiv :M.\y}*cii  is  <Kli\crid  at  a  111111''  rni  workiiii:  ini-sMiri'  up  to 
150  Ih.  |KT  sij.  in.  An  aiitoittatic  ti\_\ucti  i>r(.->iiri'  rrL;iilator  i>  itti- 
liliiyvd.  and  is  dfsisiiicd  for  the  n>c  of  cither  hiiih  pressure  or 
lovv  prc.-siirc  o.\\.«i-n ;  it  is  cqiiipiud  with  a  >afety  valve  wliicli 
/rvlv««SO!*  >v)feti  a  [>rv!>siirc  i>f  .^IH)  Hi.  jier  ml  in.  is  exceeded. 
•  >(^H' of  thr  etj.nravinys  shows  the  (  Ky-riiitsch  ciiltinii  torch. 
niodfi  A.,  There  are  hut  two  ho>e  connection^.  ,,ik'  for  rintsch 
vas  atnl  i^ie  for  iixysien.  The  I'iiitsch  !.ia-<  and  o\\v:en  for  the 
heatinjli  thune  :ijPv  coiiIroIUd  h\  two  l(\<r  \al\e-.  inakini,'  a 
iliiick  and  accurate  adjii>inient  po<>ili!e.  The  onvliih  for  tit 
ctittiivy  is  coHtridled  hy  a  third  lever  \.ilve  whiih  can  he  read- 
ily   fipened    or    chiSvd,    a>    re<iuire<l,    hy    a    <litihl    prosure    of    the 
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• 
;',..   tiin!.Kii..'rhe   ctutiii;.;   tip   of   thi>   torch   is  of   annular    fornr,   uiih 

V  ,  |iU'vv.><»yycn- vnttitiii   jet    located   centrally.'   .since   the   ciitiiii'.:   jet 

. --i.'s  surrounded   h\    the  heating'  ilanie.'it   p<  rforin>  it-  proper   func- 

'  , "  tion    irre-Npecti\e    o|    the    dirictioji    in    which    the    iiitiiiii;    tiii    is 

.       ailvanced..      I  his    euttiii;.;    tii>    also    incor]ioraie-.    a    no\cl    de>i:-;n 

'■>:    which  causes  thi-  heatinji;  ihiiiie  to  .i»\elop  inside  of  the  tij).      1  he 

'• '.  heatiitjt  llatiie.   thus   jiri'tictid    from   thr  iiitraiiieil   air.  is  positive 

.'"and  elYecfJve  in  action,  iireatly   facilitatiu'u  adju>tiiienl    for   \\ork- 

.     nry  conditions.     The  illustration  shows  the  euttinu  torch  iijiii|iped 

■with  a   .uuide,   the   Use   of   whicli    i-   recoinnunded    wherever   per^ 

.  mis>»il»le  ;is  atv;u«r.tO  aoviirate  cutiinj;.         ■  '     ^  ■  ..  .    ' 

■    .  The    Miodel    1}    t)Ny-riinsch    conihinatiou    cuttiiiL;    ;ind    ueldin;-: 

V-:    torch   is    litterl  ■  with    Cttttiii'..;    and    uehliii!.:    .itiai-hnient-.    .iinl    ha- 

'•.■    all    the    a<lvantai:es    outlined    in    connection    with    nio(KI    A    i"or. 

•,  .•;ineltvf  i-utiiiiv;.       The   wthliiiu  <le\ice   illu.-i  rated   can   lie   ii-ed   s;'ti<- 

;       "faclt.rily    ftir    feijiair   >V'>rk    to    e.i-tin;.:-    -ir    for    ueldiii.i;    steel    or 

•V   wroMu  1:1    iron   i'i   ntoderale    thickness.      In    order    |o    ]irodni'e    a 


■1     ■    •'       "■■  ' 
-<-.       .    -  ■  --■■ 
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Tiiyh  teini>i'"at.Vire  noi>To.sidi/in,i.;  (lame.  a<hantavt-  i-  taken  in 
this  (Itsign.  of  the  priticipU'  of  pre-luathl!.;  the  Uxy- riin-eli  i;.is 
ui|.\tiire.  ; .i'his-  is  ae'coHiplisiied  h\  nuan>  <'if  a  pre  lu-.iter.  iii- 
corj>orated  in  the  tip  of  the  tonh,  iierforminv*  its  function  hy 
ititernaf  coinhustion.  The  L-aseous  ini.Mure  is  pre-heated  in  this 
niaiuTer  to  a  hiyh  tvniperature.  to  which  is  a<hled  the  t»inperatitre 
of  coiuhiistion,  rc«uhini;   in   an   efTective   hiv^h   teiuperatttre   ueld- 

The  cost  nf  Ctlttttlitj  lTt(;tat  wrth'the'T^xy-ISntsci)  cuttiny   eiiiiip- 

nient   as  . cr>mpare<l    w  ith    th(;   c<>st    ..{   cuttiiiL;    hy    other    methods 

(K'Mio.nstfales  tile  n^lvantaue  of  tliis  e<(iiipiin  iit   in  many   hranches 

;<if,  raihV"ay  AVork.     The  saviiiii  eft'ect»d   i-   nii're    full\    appreciated 

by- fiyi»ri"vS  taken  front  actual  servici'.     In  cuitint;  wiiii  this  e<iuiii 


Hunt  thr..ui;h  J.^  ft.  of  Is  in.  channel  useil  in  car  construction, 
where  the  awra.Ue  ihicllness  »)f  the  metal  was  15/32  in.,  and 
the  leniith  of  the  iiits  darieil  from  7/H)  to  1  in.,  the  cost  per 
lineal  foot  of  eat  was  ."f.llU.  or  a  total  cost  of  $.S()2.  The  actual 
time  Consumed,  inchidinlr  shifting  the  heani.  was  7>})  minutes. 
The  oNvjieii  coiisuired  <\\  $.(ii3,  the  Vintsch  jias  cost  !?.018.  and 
the  lal.or  %21. 

i.'r  Work  with  (he  old  jirocess  of  cliii'- 
>;anie    total    leiiyth    of   euts   was    ^\M^. 

the   ( ).\y-l'intsch   e<piiiinnnt    was   thus 


I  he  .-ictu.d  Cost  foi^  sin 
pins.:  ;uid  drillini.;  for  tlu 
1  he   cost   of  cut  till!.:    wit 


less   than   oue-iifth   the   co  ;t   of  cutting   hy   drillini,'  and   chipi»in.i 
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I  he  lollouinu  l.ahle  set  ,es  to  illu-trate  what  has  heeii  ac- 
couiplislied  in  cuttlltj^:  slVf'  \\hli  llie  t  )\y  l'iiit>ch  eultiiii;  ecpiip- 
■nietit.  I  he  results  iii\ en  in  this  taMe  were  oiitaiiud  under 
ser\ice  cotidilion-.  h_\  meaii.  of  hand  cuttiii.i;  v\ith  the  niodil  A 
torch  without  a  liuide.  ('■' 
taiiu-d   where  nil  ch.tnical   ui 


-ideralily   hiltir  eCoiiotny  can  he  oh- 

diiiy   i--   permissihle  ;■■■".•.•-.   '•■ 


.;  V         I'lvs-iinl     ['ri--in\-  Cii.  ft.  Cm.  ft. 

-'     ■'■■,.              .'   <'fii\y^tiil      cjf  >;.i-.  iif  i>\_v>:i  11  of  >;;is 

'fifi'      '    TfiH'Kti(>s           It  I.  per     1      111.  ,|iii  ]iit   t'liot  ]iiM   fill'! 

ir.iiiiliir          e'f  JJtCei           mj.  iiuli    I    m].  iiieli  of  cut  nf  cut 

I    •        '1  \nj   ■■  ..  \t>      I     JO'    ■  ..=;.?  .t.s 

V       ~    v'jih:    ;.V-  J>-       I       20  I. IS  .2^0  = 

I   r        .t  Mt.  ;/      .'    35  .    I      JO  i.so    .  -30  : 

i                 _'i|U            .'   4tt      .  1       2ff     •  4.10  .40 


SHIJ.KkS   COLPLLNG    NUT 


Time   ill 

iiiiinUe* 

Jill   I'll"! 

iifcut 

.70 

■   V.2i 


\ii    improMil    f.  .nil    ><\     c- 
i"oniu  ctioits     is     heint!     introi 
Incorponited.  I'hiladelphia.  1' 
till-  wiak  point >  and  rttaiiis 
of   hra-s    mil.      It    con-ists   o 


ip'in;^    nut    fir    injector    ;ind    valve 

need     hy     William     Sellers     i*v:     C«>i< 

riiis  mit.  it  is  claimed,  eliniinates 

he  a<l\anta.ms  of  the  i>risent   forms 

a    threaded     riny    of     har(|     hroll/c 


provided    with    the    ll-nal    inleinal    cillar   to   hold    tin-    Kra/inj^    rini; 


tile    nut.   even    tn   conlinetl   iptar 
ei.yht  narrow  slots   which  act   a> 


ers.      ln-.i<K-    the   sled   b.iiid    arc 
lateral  ke\s.  and  also  to  tie  the 


front    and    I'.ick    of    the    nut    los^iher,    strengthening   the    thread. 


.'-'.'■  ■  Sellers  Couplinq   Nut  lor   Injector  Connections 

■  If  threaded  union  of  the  |)ipeslto  the  injector  or  valve  l)r;inch. 
Aioiuid  this  ring,  (lovetailed  ajld  keye<l  to  it.  is  a  heavy  steel 
li.ind  with  eight  slots  (two  inorl-  than  is  tisital),  for  the  spanner 
w  riiich,   permittintf  the   wrench  lo   lie   .ipjilied   in   ail}    position   nf    . 


•'.V.-. 


'■t*  V; 
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WATER    HEATER 


■m'^- 


A  iiicthofi  uf  luatiny:  c.nlti   uatef  at  the  point  of  <ldi very  % 
;sti-ain.  which  is  known  as  the  Starwal  systent.v  has  been' pjacctl:; 
\i)u  the  market  hy   \\':iriKr-1\eiss  Saks  C-nnivaiiy.  St.  Louis,  Mi». 
riic  type  i>  valve,  which  is  illustrated,  ancl  which  handles  water 
in  lar^c  quantities,  may  he  found  nf  advantaije  in  enyine  houses 
M'lir  boiler  washout  work,      ilu-  amounts  of  eoM  wateran/l  stcanr 
•arc  re.tjulated  Iiy  separate  valves  so  that  any  degree  of  tempera- 
ture may   he   readily  obtained.     The  const  nut  ion   of  the  type   1? 
heater  is   such   that  no  sediment  will  collect   in  the  valve  itself. 


>'\-\-\:  Type   B  Starwal  Water  Heater      .>"./    ;.>';!:■,;■■;  •'■ 

''rile  steam  is  adiuitiid  throimh  a  conical  sti"|i  Shaped A*asttiigiH.'rrf 
formated  uith  small  holesV  This  casting  fits  ill  a  coiiicalcastius 
jjito    uliicli    the    Cold    water    i^    a<lmitted.      The    construction   is 

"stjch  that  any  >ediuient  that  may  colUct  on  the  delivery  si4e: 
v'l  either  the  steam  \alve  <tr  the  water  Valve  niJl  be  readily 
washed  out  through  the  discharjiei  ;.-';.  /^  ■'■./•." '.' 
Care  should  be  takiu  in  applying  the  yalvC . >»«*  that  the  liase 
\>l  tlic  conical  casting  will  be  on  top.  The  steam  as  it  conns 
through  the  small  perforations  in  the  conical  casting  utixes 
thoroughb    with    the    water,    heatuig    it    itistantaneouslv    tn   aiiy. 


'.V. 


f'fi^ 


-Discharge 


..'^ ':  '    ■       '    •;.'*-  Starwal   Heating   Valve      .    ^:.;    :\;,  ;'•,:;..:; 

■degri'i-  ol  ii-mperatiire  ilesired.     ll  obviates  the  necessity  of  inajn^; 

;  taining  large  reservoirs  for  lrc)t  \vater»  The!^  heaters  afeniade 
of  cast  iron  and  are  adapted  for  all  sizes  of  standard  pipes.' 
'   One    of    the    illu.st  rat  ions    shows    the    Starwal   beating    valve. 

tVvhich  is  operateil  on  the  same  principle  as  the  J^tarwat  heater. 
As  the  steam  au<l  water  enter  the  valve  they  strike  baffle 
plali's   aiid  become  thoroughly   njixed;     In   this   valve  b(»th   the 

,  water  autl  steam  are  coutrolle^r  by  a  single  handle.  The  ttTst 
giiarter    turn    of    the    handle    discharjies    plain    cold    water ;    the 


sec«  >ttd  qtiarter,    wann  •    and   the   third',  iiot;     'Ibe    tifi^t   <|uartcr" 
tiirn  opens  the  water  \alve.  the  secojj<l.  (wrlly  <>j>en,s  the  .steaiii 
e<«iueclion    and   iv  »lds   the    \yater    valve   open,    the    thir<l    partly 
i'loiies  the  watvr  vaj ve  and  r.iK'n.s  tfUv  Meijiitl  valve  entir<'ly..TI»is 
valve,  will  lie  fouiid  of  advantage  in  (rtvatoTus   where  hot   and, 
ct'ild   watvf   are   (lesire<l    for   wjishing   purposes.      It  is   aNo   ap^- 
plicai»l<e  tv>  toilet  ro^nis  m  cos.  where  the  sK-ani  ;Ujhy  be  lakcii ' 
dfrect  iroin  the  .steainTheating  lines.  ■;:■        '^;^'     ,;>_•..;"':,  >, 


MACHINE   FOR   WASHING,  I)R^  ING  AND 
IR(JNIN(;    HLl  E    PRINTS 

The  Kevjolute  washing,  drying  lifif]  .iri-niing  nvaehirie.  tvhieli  fs 
shown  in  lIu-  ilIustrati"Mi>.  is  fhe-ix^snlt  ^Vf -fi'tig  study  and  exi>eri- 
meiiting  Irt  prv>duce  ;i  uuf^i  t\s;il  rlvHchiiMi..tlKit  will  1iaTi<lle  »ot 
only  eontimirfUs  blni  print  T>'Hsy  birt  ^li'.'irately  cut  sheets.  The 
iui'oUAenienve  of  having  to  keep  a  rnaehine  of  this  sort  coU- 
tiiutally  '■threaded'':  has  been  IVvnie  ip  mind,  and  in  this  design 
tJiis  of»jectifm;ible  Teatirre  lias  l)t*n  dii^^  .     ;      j,      •'   .' 

'  in  order  t<i  iii^^ure  tTu-  prims,  being  thor<ni.aiity  <vashe<i,  whivit 
is  nvcvssarv  in  t^tder  that  tlu-  chtini'al  reaction  may  be  conipUte' 
r.nd  the  brim*  fitr"i:nu  nl.  a  t.it.lc  h.ts  bit  n  i)rovid<d  in  wliirb  the 


?vRevplute  Washing  and   Drying  Machine  with  Tank  in  Position 

t>ri!its  ntJiy  lie  .siKikefl   f<>r  any  desired  length  of- timeV    A'  sulV 
ficient  (luantitr  iTrty   l>e  put   into  the   t^iuk   .at   ojie  tirtie    sm  that  . 
s«ime  |>riins  may  always  be  ready   l^»r  drying,  .   VVheii  long  rolls 
.are  l:»eii;t!^  ;W:as:heil  they  are  run:  Uinrtigh  the  iantc  coutitiiiousty. 
Tile  siirface  water  is   reniii^        iiiechanically  K-fore  .atUiniiiiitg  ' 
t<i  dry  the  jirint.  and  tlu-  g<H'd  (inalitx^of  work  is  htrgeU.  «lue  : 
to  tjie.:  iiniCorniit-y  o|    the  nioisiun    in  th<-  print   when   it   goes  to 
tlifciiv't  rf.t'tMW.  and;  thf  faet  that  it  is  iH'tif  s«.'0«rely  :ig:invst  the  fi<^t  . 
;druni  whiU"1teing'  dried.   The  snrfaci'  of  this  drum  is  made  aliso-. 
lutely   trVie,    insuring   the   pri!ttkl«tting   ironed  Out    perfectly   !lat 
when  ib-livere*!  fr.-m  ilie  machine,  a  Hatn're  tliM  i^  esiH,cu*Uy  vail- 
itable  in  dr>  itig  vandyke  netratives.    V      ;  •  .  >      .  '    ;  ' .; 

■  : Tlielfour  principal  features  of  ilrc  \v7»s1jef . and  drier  arc.:    A: 
tank  ill  wlrich  the  prints  arc  wasbe*!;  a  wringer  which  •removes." 
the  surface  water;  a  hot   drimt  for  rlrying  an<l   ironing,  and  nn: '^ 
riutoinalic  vyinding  up  device  l\«r  tlte,  long  prints-  as  they  eojm"*. 
froni  the^  drier.     In  the  ofHTation  oi^  tlu^-.  uKichitic;:  the  opcra'for 
'standing  in  front  of  tlic  \\riiig«'r<  .reaches'  o<;<;rJt  to  Ae  tank,  lifts 
the  print  by  the  edge,  wetting  (1n>  fuiger  tif>s  OT\\\\  ami  lays  it;: 
on  iheiipper  r(,'llir  of  the  wringer,  which  is  a  4-in..bras:stul>c. 
iiCe-urately  grotnid.     The  Inwer  roller;  is  a  steel  slvHft  ^cmv'red  4vitlj  ■', 
felt,  wlvfch  hears  agaijist  tlu-  liniss  tube,  an<l  re«»iovek  the  surface  ; 
vvafer  from  the  iirini.  ;it  tin-  same  lime  altowiris  the  pritit  always . . 
to  ailliere  to  the,  brass  rolbr.  .7  :< 

A  set  of  ;Strii>ping  liiigers   renvlvcsthie/ print  fr<j>ni  .the  brass- 
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roller  and  lays  it  on  a  set  of  traveling  belts,  which  carry  it  to  the 
hot  drum,  where  it  passes  under  a  wiile  canvas  belt  to  the  sur- 
face of  an  8-in.  steel  drum,  accurately  ground,  and  iieated  by 
cither  gas,  steam  or  electricity.  During  three-(iuarters  of  a  revo- 
lution the  paper  is  held  against  theTlrum  and  dried  and  ironed. 
It  is  then  stripped  from  the  drurti  and  deposited  in  a  receiving 
trough  at  the  end  of  the  machine,  or  is  rolled  up  in  the  automatic 
winding  up  device  if  it  is  a  long  print.  The  temperature  of  the 
drum  ami  tiie  speed  of  travel  are  varied  to  suit  the  weight  uf  the 
paper  being  dried.  )..  ■•:r_-^'^,/{:y.u.'i'..-^  ■■■''  ■^:^.^^^.  }".,:  y.:  'i'\y:^.[^  ■'::■. 
The  machine  is  driven  by  a  motor  through  a  variable  speed 
gear  con>^isting  of  a  belt  running  on  two  cones,  driving  the 
machine  through  a  worm  gear.  The  speed  can  be  instantly 
changed  by  moving  the  lever.  All  roller?  in  the  machine  carry- 
ing any  appreciable  load  are  mounted  on  ball  bearings.     A  foot 


Washing  and  Drying  IVIacliine  witli  tlie  Tank  Removed 

\--'\  ■:/'••'•'■■',••  •^'■>''■^•:■■:  ,/..s:;•^■';.■•  s\"i;-'  '/'.' ;.^v' -•■■■;    ■'•■'■'..    .''■•  ,  !-^■^••>': 
treadle  throws  the  wringer  out  of  gear,  and  it  may  then  be  turned 
either  way  by  hand  in  case  a  print  should  be  started  crooked. 

•      This  machine  is  manufactured  by  the  Revolute  Machine  Com- 
pany, 417  East  93d   street.   New   York,  and   will   run   as   a   unit 

.with  any  of  that  company's  blue  printers,  for  continuous  printing, 
washing,  drying  and  ironing.  However,  this  is  not  recommended, 
as  it  is  unlikely  that  the  most  economical  speed  of  the  blue  print 
machine  would  be  also  the  most  economical  speed  of  the  washer 
anfl  drier.:.-.p  ;-'.":•>.■■•  '.  ■■\^'-^.'\  ■'■.'■■■■•=■■"■''■'  :■  ■     '.!",'■'■>'■  V  '■'■■' 


OXY-ACETYLENE  WELDING  AND  CUT- 
.  TING  TORCHES 


Improved  torches  for  cutting  and  welding  l)y  the  o.\y-acetylene 
process  have  recently  been  placed  on  the  market  by  the  Alex- 
ander Milburn  Company,  Baltimore,  Md.  ':•  .•..^..      ..; 
.    The   princii)al   claim   made   for   the   welding   torch   is   the   pro- 
yision  of  a  flame  tha,t  is  neither  oxidizing  nor  carbonizing  in  its 


'v      .;..••    ,---s.-.. '<..-.    :.-.       Cutting  Torch         -..;<;•-:      ^.•\ 

action.     This  is  obtained  by  accurate  proportioning  and  thorough 

mixing  of  the  gases.    To  this  end,  both  the  oxygen  and  acetylene 

are  controlled  by  needle  valves  within   the  handle,   where  they 

:  are  reached   with   a   slight   movement   of   the  operator's   fingers 


••■■  ■   ■      .'.   •■■'■"./    V,  ••'".    ';"• 


and  are  protected  from  accidental  change  through  contact  with 
the  clothing.  The  mixing  occurs  throughout  the  long  chamber 
leading  to  tlie  head  of  the  t«>rch,  and  the  two  gases  are  brought 
to  the  same  pressure  and  ate  completely  intermixed  before  the 
tip  is  reached.  This  thoroijgh  mixing  and  special  construction 
of  the  head  minimizes  flash- lacks.  ii^  ■"'\~\'. '/■'-''.  ^■■'k'-'  ''■^:^'''''"^ 
The  cutting  torch  is  design  L'd  for  cutting  operations  only.  The 
gases  for  the  pre-hcating  th  me  are  governed  by  needle  valves, 
and  are  mixed  in  the  same  ivay  as  in  the  welding  torch.  The 
high  pressure  oxygen  for  tie  cutting  jet  is  controlled  through 
the   lever  on   the   handle,   w  lich   operates   against   a   diaphragm 


•-  *        -»  /.•   -^  ' 


Welding  Torch 


valve.  The  gas  pressure  on  the  diaphragm  normally  holds  the 
line  open,  leaving  tlie  «)peraior's  hand  free.  Pressure  of  the 
ibumi)  on  tile  lever  cuts  off  tHc  flow  temporarily  when  required. 
A  sliglit  movement  of  the  looking  screw  locks  the  lever  in  the 
closed  position  when  it  is  desired  to  lay  the  torch  down.  The 
emplo3ment  of  a   diaphragm  di 


ing  bo.x  in  the  high  pressure 
r.ecessity  of  using  a  lubricant, 
oxygen.  .,,.  :...,,.. 


iiminates  the  necessity  of  a  stuff- 
oxygen  valve,  and  the  attendant 
which  is  a  source  of  trouble  with, 


PORTABLE  MILLING  MACHINE 


A    portable    milling    machine    of    substantial    construction    and 
provided   with    i^ieans    for  dri>ing  by   motor,   belt   or   hand,   has. 
recently  been  brought  f>ut  by  t  le  Pedrick  Tool  &  Machine  Com- 
pany, Philadelphia,  Pa. 

In  order  to  introduce  as  litfe  complication  as  possible,  there 


^H 

■Si 

^H 

^^^1 

y-^l 

^^^^^^^^^^1 

^^^^^^^RSH^^A 

.  '  J 

Portable  Milling   Machine  .  .„    .'.  ■' 

are  no  automatic  feeds  on  the  Ifo.  1  machine,  hand  adjustment  '-.■.' 
for    the    longitudinal    and    crossj  travels    being    provided.      The  ,1  T. 
No.   2   machine,    which   is   considerably   larger   and   is   intended, 
for  a  wider  scope  of  work,  has  automatic  feeds.      '••..' ■".•:;' 

The  bed  has  rib  supports  in  the  center  and  removable  posts  at  .■ 
both  ends.    These  posts  are  mad(!  to  take  out,  if  necessary,  when  .  •■ -v 
setting  up   the   machine   so  as  rot   to  interfere   with   a   wrench   /.^ 


*.""•*■*■"    '    *-*■' 
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''•;..;  wVien  tightening  holding  nuts  inside  the  base.     In  the  base  are 

numerous  elongated  slots  to  permit  attachment  of  the  machine 

to   the   work.      .\n    important   element   of   the   design   is   the    fact 

•;...;}  that  the  machine  will  mill  a  surface  level  with  that  to  which  it 

y^y  is  attached  or  several  inches  below,  as  in  the  case  of  a  pump 

•  ■   ;'■  valve  seat.     When  the  cutter  being  used  is  no  larger  than  the 

.'■  diameter   of   the    spindle,   it    may   be   lifted    out   of   the   bearing 

A-'  with  the  spindle,  and  the  cutter  sharpened  or  a  new  one  put  on. 

This  is  accomplished  by  loosening  two  nuts.     The  spindle  has  a 

,      standard   taper   so   that   commercial   cutters   may   be   used.     The 

_..-■?  telescopic  drive  shaft  is  made  amply  strong  to  withstand  any  work 

■      for   which   the   machine   is   intended.     The   No.    1    machine   will 

face   a   surface   up   to    12   in.    by   8    in.    and    the    spindle   has    a 

vertical   adjustment  of  6  in.     Direct  motor    drive    is  arranged 

as  shown  in  the  engraving. 

:    -      Besides   the   use   of   the   machine   for   milling   valve   scats   in 

pumps  and  engines,  valve  port  edges,  pads  on  large  frames  or 

..       housings,   it   may  also  be   used    for    making    keyways   in   shafts. 

■    While   not   particularly   designed    for   the   purpose,   the   machine 

.../:.,  may  also  be  used  for  drilling. 


ELECTRIC      THERMOSTATIC      CONTROL 
>:^^    :•  OF    STEAM    HEATING 


A   system    of  automatically   controlling  the  temperature  in   a 

passenger  train  car  from  the  inside  has  been  developed  by  the 

Gold    Car    Heating    and    Lighting    Company,    17    Battery    Place. 

•New   York,   and   is   known   as   electric   thermostatic   control.      It 


/.f    Application  of  Eiectric  Thermostatic  Control  to  a  Passenger 

.'■■:^yi    ;■••;■;'•'■■;:;;:••      Train  Car  .:'  .;\''-t:-,V:'-V'' '  /'<■•■'''' 

is    claimed    that    the    apparatus    will    practically    hold   the    tem- 
perature  in   the   car   constant.     The  system   includes  tw^o   special 
^d<^vices.  an  electric  thermostat  operating  contacts  by  the  expan- 


^ 

Electro- Magnetic  Valve 


Electric  Thermostat 


sion  and  contraction  of  a  temperature-sensitive  diaphragm  and 
an  electro-magnetic  valve.  The  lowering  in  the  car  temperature 
by  changes  in  the  weather  causes  the  thermostat  to  open  the 


valve  and  the  wanning  of  the  car  will  operate  to  close  the 
valve.  The  thermostat  is  usually  placed  in  a  convenient  loca- 
tion on  the  wall  near  the  middle  of  tlie  car  and  the  electro- 
mag,  :etic  valves  are  placed  in  the  cross-over  pipes  on  each  side 
of  the  ear  underneath  a  seat,  the  three  being  connected  by. 
electric  wires  conveniently  placed.  The  electro-magnetic  valve 
is  normally  open.  The  electric  current  is  very  small  and  is  ob- 
tained from  the  electric  lighting  circuit.  It  is  claimed  that 
there  is  a  considerable  saving  in  steam  accomplished  by  the 
use  of  this  system,  either  in  connection  with  straight  steam  or 
with  plain  vapor  systems.  It  is  said  that  in  the  heating  of  cars 
in  terminal  yards  tests  have  shown  a  saving  of  from  50  per 
cent  to  75  per  cent..:    V  ;-.      "  "  .  vi;^^  •!  vVVv  V:  j '^-  '  '<.^\'v  c^  -     - 


PORTABLE    ELECTRIC    HOIST 


A  portable  electric  hoist  which  has  been  developed  by  the 
Northern  Engineering  Works,  Detroit.  Mich.,  is  shown  in  the 
accompanying  illustration.  Every  means  has  been  taken  to 
make  the  moving  parts  of  the  hoist  as  hght  as  consistent  with 
its  capacity.  Efforts  have  also  been  made  to  keep  the  number 
of  parts  as  small  as  possible,  in  order  to  provide  a  hoist  of 
simple  construction  and  easy  maintenance.  All  forms  of  planet- . 
ary,  or  worm   or  bevel   gear   combinations   have   been   avoide(^' 


„■      •.-.•■;     -Northern  Type   D   Portable  Electric  Hoist    :  ._.  •,         .'f 

and    standard    cut    spur    gears   arc    used    throughout    the    trans-."; 
mission.     ''.'~;-;i;'V'S  !•■.;■  ;/  ;.    -  ■■  •—,;:^v.'7^/V•y  '^  v^:;^^'- ■■-■"-•■-    '  ^■.  -^^  '--' 

The  hoist  is  suspended  by  a  single  hooTc,  and  may  be  used 
at  any  place  where  a  hand  hoist  would  be  used.  It  occupies 
but  little  more  space  than  a  hand  hoist  and  has  a  speed  many 
times  greater.  All  the  gears  are  enclosed  completely  for  in-^. 
ternal  lubrication,  and  the  mechanical  disc  brake  is  used.'" 
Bronze  bushings  are  used  throughout  and  all  the  gears  are  heat 
treated  and  hardenend  forged  steel.  A  smooth-faced  drum 
with   wide   spool   flanges   is   employed   instead  of   the  grooved 
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roller  an'l  lays  it  o|i  asvt  *•?  trawlmi;  Iivhs.  vvhicli  cany  it  to  tin 
liot  <lt4Un/ xvlicrc  iif  t/iis^sis;  iiiiili  r  a  widi  canvas  lult  {><  tlif  sur 
facv  of  -ail  .S-in.  steel  (lr4im.  aiiiiralely  .iiri«uii<1,  and  lieates!  Iiy 
yither  ,i;as.  sieaiti  i»r  iKitrteiiy.  Durinii  tlirer-<;tiartei>  uf  a  revo- 
hitiitiv  the  ]>a|*Or"is  iJeUl  ;t.i!;ainst  tlie  «lrnni  and  ilrieil  and  tfi>ned. 
ItV  iV-ilfeiv  sfripikvl  fr»>m  tlic  drum  ;ind  dei)osite(|  iu  a  receiving 
tionvh  ni  iIk'  end  ';>f  tile  macliine.  or  is  rolled  uii  in  the  aninnjatic 
winding  up  device  if  it  is  a  loiis^  i»rinl.  The  tvtninratnre  >■!  tlie 
drniH  ai.d  tlie  speed  <>f  tra\el  are  varied  t(<  sttit  the  \\\iv;ht  "t  the 

vf»aper  Ik  injif  cJrictL  .    '    ;    ;  ;^  ^  ^^  :'        , ,;'       J.'. 

Tho  hiacTiine  is  driven  hy  a  ni'.;t'>r  ilm  .ii'^h   a  varial>le   sp.  i  il 
jiear   C">ti-:i.stitij4   Mf   ;i.  hvlt   rni.tiinji   op    ivv-    Ct>nes.    drivini;    tin 

-  iiiaolwite    t!m>ujib   :i    wpfiii,  gv^ir.      Thi-    ^ptrd    can    he    iii>tanil\ 
clVtrtVged  hy  .tnoyinjr  (he-KA;.tT.^^  ^ A      rwIKr-  in  the  ninliinv  cari"\- 

.  iHK  any  -aftpreciahlt-  Iv'ud  are.  niiamte«1  >,<u  li.d!  hearings.     A  foot 


Washing  and   Drying   Machine  with  the  Tank   Removed 

th'adlc  f.hruw^^t%■  vvfln.ttV-r  wut  of  Hear,  and  it  niav  tluii  I  r  turned 
either  way  hy  hund  fti  ca<e  a  print  shouhi  h.e  >iarted  cr^Miked. 

Ihi^  nuichi.ne  is  uiaijui'actiired.  hy  the  ixevulute  Machine  C  4)ni- 
pauy.  4:17  Ka?>t  93«l  sStrevt,'  New  S'ork.  and  will  run  a>  a  miil 
Avith  any  of  that  compaiTy's  Idtu-  priut*rv.  i',,r  c 'iitinu' ■u-  printiuii, 
.  vva>hip.ii.  <ir>in:.4  atuliFonin;.;.  Ilouever.  tlii«i  is  tint  recomnunded. 
as  il  is  itiilikely  that  t,he  nvii>i  eciaionijcal  sined  of  the  hhte  print 
niiu^hine  %votdd  Kr  iJvjo  thi;  ino>t  evoiTi'Uiical  speed  ol  tile  \va>lier 
and 'drier:--'.'.-:'--:--'^--''..'-    ;.;:■;■■  ^:- •'  ^;\  •■;.,_.'.  >      '  •. 


OX^  -ACirr^  IRNH   Wia.DINC   AM)  CI  T- 
>  Tl\(i  TORCIIHS      -■■--,         :- 

'.ftliproyed  torches  ffir-cnt^^^^^  weldinu  )>\  the  o\y-aeet>lene 

.  priHVss  have  tecc-utlv   IVeeiJ    jilaced  <»n   the   market    In    tin-     \le\- 
ynder  Alilhurn  .t^'inpany.  Ilaltiniore.  M<1         \  . 

.The  prhuipal  vlaini   made    for   the   weldini:    torch    is   the   i)ro- 
visioi>  III  a  ijanie  that  .i>  Me-ither  oxjilizin.!;;  nor  carhoni/iut;   in   it- 


;..-.,.;.>.;•      Cutting  Torch 

action.     This  .is  <.>t»lainL'd  liy  accurate  proporti' .uiui;  and  llioron'^h 
nii\tnt;  of  the  fjuses.  .To  tfeisCnr^^  the  o.wuen  and  acetylette 

are- ]i-omrollo<l  by  tu-edle   valves  within   the  handle,   where  they 


N 


-  VbL.  88,  No.  5 


and  are  proucled  from  acei 
thi  eh'thiu,;^.  I  in.'  mixin.u  < 
leadin.u  to  tlie  hea<l  of  the  t 


tip  is  reached,  ihis  th«iror 
(if  the  luad  minimi.zeslla-.h- 
"1  he  cultinii  torcli  is  desi;^i 
•4ases  for  tlu-  pre-heatin.u  Ik 
and  are  mixed  in  the  sanu- 
lii,L;h  pre-siirc  o\y.^eii  for  ll 
tile    lever    on    ilie    handle,    w 


lental  chaniic  throH!.;li  contact  with 
.•cur>  thr  'U.i^hout  the  lon.u  cliandier 
rch,  and  tlie  two  ua^es  are  lirou.uht 


to  the  same  pre>sure  and  a  e  comfdetely  intermixed  hefore  the 


;h  mixin';  and  special  c<nistriiction 

lacks.  ■-  .^  ■.:':  \1."  ■;■,.'  ;.--v-  r'  '■', 
id  for  ciutin.u  operations  f>nly.  The 
me  are  ;-',ovtTned  hy  needle  valvo. 
kv.'iy  .i--  ill  tile  uel<lini;  torch.  Tlie 
Ctlttin:4  jet  i>  CiMitrolled  ihronj^h 
lich   ojieraies   ayaiiist   a   iliaphra^m 


':     .:■   -"•■-'^•■■'V'-   '■•■■■'-.    ■■•■    ■;■::/■-..   -Weld 

vai\e.     Till    uas  pressure  oti 
line    o]  en.    leavjni:    tlie    opera 
tlumili  oU  the  lever  cuts  off  tl 
\    -li:.:!lt    llloxenHlU    >>(    tlie    lo 
c]i  >ed   position   when   it   is  dt 
t  injiloi,  nunl   ,,f  a   diaphra;..;m   i 
111!.;   ]>•  \    in   the   hiyh    pressure 
r.fCess'tv    i,{  nsini:  .i  luliric.i/l 
oNvyen.  ..   ,    : ,    ,r      ■>  ,.     .    c 


ng  Torch... /;••   \,-;;.V  •' ..■•'    ■■'■■■-.;'.■■•.--■.-.■. 

he  diaiihra^m  normally  holds  the 
■r's  iiand  fret-.  Pressure  of  the 
e  tl'.w  I>  niporarily  wiuu  ni|uired. 
kinu;  screw  li.cks  tiie  li\er  in  the 
ireil  to  ]a\  the  torch  iloun.  The  = 
liirin.it'-s  the  necessity  of  a  sliitT- 
oxyiien  \.d\e.  and  the  atleiidant 
wliicli  is  a  soinci-  of  tr^ulile   with 


PORTABl.i:  Ml  .I.ING  MAClUNli 


of  siihstanlial  consti"uction  and  . 
n\i  \>y  motor,  helt  or  hand.  has. 
e   I'edrick    Tool  vK    .Macliiiu    C'<m-  ■ 


A  iiortahle  millim.;  machine 
provided  witii  means  for  driv 
recently  hceii  Iirotiyht  out  h.\  t 
panv.    I'hiiailelphia.  I'a. 

In    order  to   iniroihice  as    little   complication    as   pos>ili]f,   tlure 


I 


■i- 


are  no  automatic  feeds  <'n  the 
for    the    lon.ijitudinal    and    cross 
No.    2   machine,    which    is    consif 
for  a  wider  .«;cope  of  work,  has 
The  hed  has  rih  sujiports  in  th 
hoth  ends.     These  posts  are  made' 


1.   1   machine,  hand  adjustment 
travels    hein;.;    provided.        i'he 

eraldy   lar.yer   and    i.s    intended 

mtoinatic  feeds. 
Center  and  removahle  posts  at 
to  take  out.  if  necessarv.  when 


aix'   rtacliud   with   a.  sliifcht   m9yeuient   of   the   operator's   tin^ci;'s      setting  up   the   machine.  j»u  as  n  »t   to   interfere    with    a    wrench 


>    .:■  ■'    ...    .  . 


"7  ^»r-"i       ^ 


•'.'-■•■  '  ■^':'.''?'   ''.•:•<.,*•     i^-''/ .%.f-'^  -  ^,\  iS^*  ,'.*".^'  -r-V-.   .^j*  • 
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wlun  tij^litiiiiiiL;  holding  nuts  inside  the  brise. ,  In  the  Case  arc 
nnnKTims  ili  in.u.iti'd  -sluts  to  iK-rmit  attachmtMU  ot  the  iiiachinc 
to  tlic  work.  An  iuiportant  rKimiit  of  the  (Icsijin  is  ihc  tact 
that  the  niachiiK-  will  mill  a  surfair  k\ cl  u ith  thai  to  which  it 
is  jittaclud  or  several  inches  lulow.  as  in  tlic  .case  of  a  luniiit 
.v;ilve~  seat.  -XV  lien  the  cutter  being'  iiscd  is  «o  larger  tlifaU  tHe 
<hanieter  of  the  si)indle.  it  may  1)C  littctr.mtt.  of  tHc  hearing 
with  tlie  sjtiiidle.  and  the  ciuier  sharpened  or  a  hew  one  imt  on. 
I  his  is  aceoniplished  hy  lo4>sening  two  nuts,  i  he  si>in(lle  has  a 
Tstanilard  tauer  so  that  coniHicrciai  cuttcrs:^.may  jrc  uscifl.;  -TIA^V 
ietoscupic drive  ^liaft  is  macle  ani|ily  strong/t<>  \vithstan<l  any  w'^trK 
for  which  the  inaehinV'  is  intendedv  The  N<i.  1  machine  will 
face   a   surface    up   to    12   in,    hy   S    in.    and   tlie    spindle   has    a 

vertical   adjustment  (»f  0  in.     Direct  inotnt    drive    is  arranged 

•;a^  shown   in  the  engravings        X-         '■:'':■■:■'■.':    f"'.-:-'-::; 

'  Uesides  the  u.se  of  the  machine  for~  milling  valve  seats  iii' 
infmps  and   engines,  valve   itort  edges,  pads  on   large   frames  or 

.hoiisin.gs.  it  may  also  he  used  for  making  keyways  in  shafts. 
While  not  particularly  designe<I  for  the  purpose,  the  niachine 
mav  also  he  nsed  fi-r  drilling.  .>;:-;■  .  ;  "■  X 


FLECTRIC      THERMOSTATIC      CONTROL 
OF    STEAM     HEATING 


.;  A    system    of   automatically   controlling    the   temiieraturc   in   h 

,paV>enger  train   car   from   the  iu.side  lias  l»cen  developed  f»y  the 

til. Id    (  ar    Hiating    and    Li.ghting    fom))any.    17'  riattery    IMace. 

New    X  ttrk.  and   is  kjvown   a-"^  elvctrie  tliernio.sUatic  <:onlrQ(l.      It 


Applicnlion  of   Electric  Thermostatic  Control  to  n    Pnssenger 

..':•■  .  ■  .  ■  ..;-.■  .Trnin  Car.  •  .  ,     .:        ;:;'■■•■ 

.is.clainuil  tli;it  tlie  apjiaratus  will  practicall>  li..ld  the,  ie"i" 
jierature  iu  tiie  car  constant.  The  system  hicUnIes  two  special 
de\  ices,  an  eiectric  tlkrmo>tat  oiK'ratin.g  ctmiacts  hy.  tile  vNimn-: . 


Electro- Magnetic    Valve 


Electric  Thermostat 


;  ,sion  and  contraction  of  a  temperature-sensitive  diaphragm  and 
:  an  electro-magnetic  valve.  The  lowering  in  the  car  temperature 
;  by  changes   in   the   weather   causes  the   thermostat  to  open  the 


valve  and  the  ,w.arming  of  the  tar  \viH  operate  to  cloiiic 'lUe 
valve.  The  tlicrnv'^^'at  i>  usually  placed  iu  a  etiitVt'iiientlocah 
tion  <in,the  wall  near  the   middle  of  the' car  ^tnd   tlie  electro- 


mag  .eiic  valves  ;ire  itiaced  in  tlK"  cro>s-oveT  piiHs  on  eacJi  side 


of   tli< 


le  car  ipiilerneath  a  >eat,  tlie  thrve  iK'ing  ComuVtc'd  by 
etectric  xyircs  convenient  i.v  placed.  .The  eltctrtj-inagiictic  valve" 
is  liorinaUy  open.  The  tlectric  current ^i*  very  small  and  is  obT 
tained  from  I  Ik-  electric  lighting  circuit.  H-  is  claimed  that 
there  ;i.>>  a  c<,'n«i<lerable  ^^aving  in  steam  accpniplished  hy  tlie 
ii5t  uf  ihij!>  systeui,  diher  in  ce.nnectiofi  \vith  stralglit  steam  or 
whir  jrtain  vapour :>;yslom.-.  It  is  .sud  that,  iti  the  healini:  «>f  cars; 
in  tcrminiil  yards  tes1^  Ijave  shoVvn  a  saying  of  frinn  50  JHT  • 
,cent..io  75  per/cent.'^  ■.;•._   .  "f. '":;..;._:..... ■^-•_    . 


PORTABLE    ELECTRIC    HOLST 


-  A  pi^rtalile  electric  h<'ist  vvliie^  has  luvn  developetl  !>}'  tlic 
Xonhern  Kniiinfcirivg Works.  Detr<jit./Mich.,  is  shown  in  ihc 
a.ccompan\ing  ilhi.^vraiion.  I'verv'  means  Jiashtvn  taken  -to 
make ,  the. .  tn<n  ini;. : i >a rts  o f  t lie  IhtfsJ  as  light,  is  e«>ii>isteht  wilTl- 
its  capacity.  IvtYitrt s  ha\ e  aisi V  Iieen  rtKide  to  kei'p  the  nwiiher 
of  parts  as  small  as  P"SsiI>le.  in  tirder'  to  ]trovide  a  lioi^t  O'f 
siiiipleconstriiction  and  easy  m:unteiiance.  .Ml  forms  of  planet*- . 
."try,   or   \vorfn    or  l>e\vl  gear   cnniliitiatii.iis   have  ^khhi   avfrnled. 


,  v.;}./  ;    .  ^Northern  Type   D  Portable  Electric  Hoist  :,VtV       '"v 

and   slamfard  octrt:  sptir   gears   aru/uscd  throijghout   the:  itatts-; 
^ndssion.'- .:■  ./    .-; 
;  Tlie  hoist  is  suspended  hy  :t; single  Ji<?ok>  and  may  lie  used 
.at  a«y  |)lacc .  Av  a  lianil  hoi.st would  be  used,     It  occupied 

hut  little  more  space  than  a  hand  hoist  and  has  a  speed  nianyi 
times  greate*r.  .Ml  the  gears  are  enclosed  completely  for  in* 
ternal  lubrication,  and  the  mechanical  disc  brake  is  used. 
Bronze  bushings  are  used  throughout  and  all  the  gears  are  heat 
treated  and  hardencnd  forged  steel.  A  smooth-faced  drum 
with   wide   spool   flanges    is   employed    instead   of   the   grooved 


l:a-^''^- 


i■■^••.; 


dm 
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drums,  which  eliminates  the  cutting  of  the  rope  due  to  the  tip- 
ping of  the  hoist.  Either  alternating  or  direct  current  motors 
may  be  used,  and  the  controllers  may  be  furnished  with  or 
without  a  graduated  speed  resistance  controller.  In  the  con- 
.  struction  of  these  hoists  the  interchangeability  of  the  parts  has 
been  made  a  careful  study.  The  standard  sizes  of  the  type  D 
electric  hoist,  shown  in  the  illustration,  range  from^  1,000  to 
12,000  lb.  capacity.  This  hoist  may  also  be  attached  to  any 
standard  trolley.  ~-i?'V'.;_;:.y::^\,  ■•;::;;:•  •'V!^--':'^     '  v-V  •  ^■:*!. "'   •    '^^ 


LINK    GRINDING    MACHINE 


Tlie  11.000  lb.  link  grinder  shown  in  the  engraving  was  de- 
signed and  built  by  the  Newton  Machine  Tool  Wi^rks,  Inc., 
Philadelphia.  The  links  are  located  on  the  fi.xture  mounted  on 
the  table.  The  radius  is  gaged  from  th.c  center  of  the  link  to  the 
center  of  a  pivot  at  the  rear  of  the  machine  and  is  measured  by  a 
scale.  The  maxinumi  cap'icity  is  a  link  of  100  in.  radius  and  of 
an  approximate  length  of  42  in.  To  insure  central  location  of  the 
work  table  while  changing  tlie  radius  for  the  various  size  links, 
pins  mounted  on  both  ends  are  temporarily  inserted  in  hardened 
steel  busliings  in  the  cross  slide. 
'n-..  After  the  machine  is  started,  the  hand  operated  clutch  con- 


':■:::■     Link  Grinding   (Machine  of  Substantial  Construction 

trolling  the  rectprocatioiT  of  the  saddle  is  engaged,  and  tlie  main 
saddle  is  then  lowered  by  means  of  a  hand  wheel  muil  the  emery 
wheel  is  in  the  proper  relative  position  to  the  face  to  be  groimd. 
During  this  operation  the  main  saddle  feed  is  made  inoperative 
through  a  latch  lever  holding  the  feed  f>perating  clutch  neutral. 

When  the  small  diameter  narrow  face  wheels  are  used,  the 
reciprocation  clutch  and  the  neutral  feed  latch  are  disengaged  and 
the  constant  feed  to  the  main  saddle  is  operative.  Motion  for 
this  feed  is  taken  from  a  cone  on  the  main  driving  shaft  and 
through  a  double  train  of  bevel  gears  to  give  reverse  motion. 
The  length  of  feed  is  controlled  by  trips  which  are  so  arranged 
that  the  direction  of  movement  of  the  saddle  is  automatically  re- 
versed. To  avoid  undue  dwell  at  the  end  of  the  stroke  a  spring 
roller  latch  is  employed. 

After  locating  the  grinding  wheels  the  trips  on  the  cross  slide 


1 


are  adjusted  for  the  length  of  the  travel.  These  engage  a  pawl, 
the  action  of  which  is  quickened  by  a  spring  roller  latch  to  reverse 
tlie  direction  of  travel.  A  lever  permits  of  stopping  the  table  at 
any  desired  point,  and  anotlier  lever  controls  the  neutral  latch 
for  the  table  mechanism.  Tlie  hand  wheel  shown  at  the  bottom 
of  the  machine  controls  the  in-and-out  adjustment  of  the  bottom 
saddle  for  the  depth  of  cut.  'Ihis  also  provides  hand  cross  motion 
of  the  slide.  I 

To  permit  the  work  table  lo  follow  the  radius  being  ground, 
a  table  clamp  is  pivoted  to  Ihe  cross  slide.  As  the  radius  bar 
is  attached  directly  to  the  ot  ler  slide,  adju.stments  for  depth  of 
c\\\  and  from  side  to  side  of  t  le  link  are  made  without  disturbing 
the  radius  and  parallel  radii  may  be  ground  without  resetting 
the  work.  ■■>■,. 

Tlie  spindle  of  the  machin  :  varies  from  2]/^  in.  to  2'4  in.  vn 
diameter,  and  is  supported  Ion  self-centering  ball  and.  taper 
roller  bearings  with  take-upB.  which  eliminates  wear  of  the 
spindle.  The  spindle  speeds  range  up  to  5,000  revolutions  per 
minute.  On  account  of  the  cSfFerence  in  weight  of  the  saddles 
the  connecting  of  the  one  weiglit  to  each  of  these  has  l)een  made 
through  a  horizontal  compensating  link.  :•';;.;.-'  "'v.;   ;:  ■■'.•-..; 


CUTTING  OFF  AND  REAMING   MACHINE 
-   :,  FOR  PIPE  AND  TUBES     . 


.\  machine  for  cutting  off  ind  reaming  all  sizes  of  pipe  and 
tubes  up  to  2  in.  has  recenfy  been  developed  by  the  Oster 
Manufacturing  Company,  Cleveland,  Ohio.  This  machine  is 
Iirovided  with  a  large  single  1  wheel  tube  cutter  which  is  sta- 
tionary and  is  mounted  on  a!  steel  ])inion  resting  in  a  bronze 
bearer.     The  pipe  to  be  cut  ofir  rests  on  a  pair  of  rollers  and  by 


Oster  Cutting  Off  and  Reaming   Machine  for  Pipe  and  Tubes  ,*, 

a  turn  of  the  hand  wheel  at  the  top  of  the  machine  is  brought 
in  contact  with  the  cutting  disc.  The  speed  of  cutting  off  is  regu- 
lated by  a  slight  pressure  on  the  hand  wheel.  The  rollers  which 
support  the  pipe  rest  on  the  bottom  of  a  yoke  which  slides  up 
and  down  in  the  frame.     The  dis|  cutter  can  easily  be  removed 


Vi"  ■••     ,.- .  *    '••• 
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for  sharpening  or  renewal.  The  gage  rod  is  adjustable  for  the 
different  lengths  of  pipe  to  he  cut.  In  reaming,  the  pipe  is 
held  in  the  vise  jaws  shown,  which  are  opened  or  closed  by  a 
movement  of  the  hand  wheel  at  the  side  of  the  vise.  This  open 
vise  facilitates  the  quick  changing  of  work.  The  pressure  of 
the  pipe  against  the  reamer  is  brought  about  b\-  a  slight  pres- 
sure on  the  handle  mounted  behind  the  vise  wheel.  This  handle 
also  moves  the  vise  back  and  forth.  The  reamer  is  held  in  place 
Iiy  a  set  screw  and  can  easily  be  removed  for  sharpening  when 
necessary,...,..,:'.         ,- ;.  .;,.i .,.  _;    .   ■:_.'.■    ■.;>--■.-;■.• -^  :■'.•;'  vc;.,  ;..■.    ..■■.. j. 

-     CLOCK   ATTACHMENT   FOR    BOYERK 
SPEED  RECORDERS  r 


V  .  .An  imjjrovement  in  the  present  Boyer  speed  recorder  has  been 
made  in  the  shape  of  a  clock  attachment  by  which  it  is  possible 
to  record  the  time  by  means  of  a  curve  in  a  manner  similar  to 
the  recording  of  the  speed.     This  cloclc  attachment  forms  a  part 

.'of  the  speed  recorder  itself  and  is  enclosed  in  the  hood  tliat 
covers  the  machine.  The  new  speed  recorded  differs  from  the 
original  in  no  way  other  than  in  the  addition  of  the  dock  attach- 
njcnt.  The  pencil  for  the  time  curve  is  driven  by  a  cam  G", 
as  shown  in  the  illustration,  which  makes  a  complete  revolution 
every  hour.  The  pencil  moves  vertically  and  is  so  adjusted  as 
to  travel  1^  in.  down  and  1^  in.  up  for  every  complete  revolu- 
tion of  the  cam.  or  for  every  hour.  This  gives  a  minute  space 
of  1/16  in.,  and  as  the  chart  is  ruled  by  horizontal  lines  spaced 
5/32  in.  apart,  one  line  being  a  heavy  line  and  the  other  dotted.. 


letter  and  figure.  The  interpretation  of  this  chart  is  as  follows: 
Tb.e  engine  was  in  the  roundhouse  at  4  ;05  p.  m.,  the  clock  pencil 
iteing  at  R-6,  while  the  «peed  pencil  was  at  S-3.  The  point  K-6 
was  then'  marked  4-5  p.  m.  by  the  inspector,  and  the  top  of  the 
recorder  was  then  closed  and  locked.  From  the  engine  house 
the  engine  was  backed  down  to  its  train,  a  distance  of  three 
miles.  The  time  it  left  the  roundhouse  is  shown  bj'  the  point 
L-6,  which  l)eing  three  spaces  down  from  R-6  indicates  that  it  was 
15  minutes  before  the  engine  left  the  engine  house  after  the  in- 
spector had  set  the  time  pencil.  The  engine  arrived  at  the 
terminal  at  4:32^j,  being  12;  j  minutes  on  the  road.  While  at 
the  terminal  the  time  pencil  traveled  from  G-3  to  F-3.  then  to 
R-3  and  back  to  P-3,  indicating  that  the  engine  was  idle  3/14. 
minutes,  and  that  its  leaving  time  was  5  :10  p.  m.  On  pulling  out, 
the  speed  of  the  engine  was  increased  in  twt)  miles  to  40  m.  p.  h. 
This  speed  was  maintained  but  3)_>  miles,  as  there  was  a  slow- 
order  between  mile  posts  6  and  7,  on  accotint  of  which  the  €n- 
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Oiagiam  Made  by  the  Boysr  Speed  Recorder  with  Clock  Attachment 
gineer  slowed  ddlira  .to  20  m.i>.  h^^^  between  D-6  aad 

:  .The  speed  was  again  increased  to  40  m.  p.  h.,  which  si>eed  was 
maintained  until  11  miles  out,  or  at  8:11.  A  grade  of  2]^  miles 
slowed  the  train  down  to  30  m.  p.  h.  From  the  time  curve  thefiMit 
of  the  grade  was  reached  about  5  :27l'2  p.  m.  On  starting  down 
the  other  side  of  the  grade  the  si)ced  was  increased  until  at 
16  miles  from  the  terminal  50  m,  p.  h.  was  reached.  Twenty-one 
miles  out  the  engineer  shut  off  and  coasted,  then  applied  the  air, 
and  came  to  a  full  stop.  The  time  curve  then  showed  that  he 
was  held  10  minutes,  as  shown  by  the  points  L-25  and  P-25. 
The  engine  was  started  at  6  p.  m.  and  ran  two  miles  to  the 
station,  where  a  10  minute  stop  was  made.  The  station  was 
left  at  6:17K'  P-  ni. 

With  this  attachment  it  is  now  possible  by  means  of  the  Boyer 
speed  recorder  to  record  the  speed  in  miles  per  hour  at  all  points 
of  the  trip,  the  total  mileage  between  any  points,  the  actual  run- 
ning time  between  points,  the  total  time  on  the  road,  the  time 
and  location  of  each  stop  or  slow-down,  the  time  consumed  at 
each  stop,  and  the  time  and  location  of  each  brake  application. 
By  means  of  this  device  it  is  possible  to  tell  in  detail  the  move- 
ment of  a  train  over  a  division,  and  a  positive  check  oil.  the 
operation  of  the  train  is  provided. 

The  Boyer  speed  recorder  is  sold  by  the  Chicago   Pneumatic 
Tool  Company,  Chicago.         .:■>>;•'  ^-.v'  ;>/  ;:.  .r  -^ -^V-  '^:- ;  - 


CONSTANT  SERVICE  WHEEL  TRUING 

BRAKE  SHOE   .  . 


Boyer  Speed   Recorder  with  Clock  Attachment   ■^.-:.v~- • 

the  distance  between  the  heavy  lines  represents  five  minutes. 
In  order  to  avoid  confusing  the  speed  curve  with  the  time  curve, 
the  time  pencil  has  been  locatea  IJ/j  in.  in  advance  of  the  speed 
pencil. 

The  accompanying  chart  is  a  typical  record  taken-  with  this 
new  recorder.  The  mile  posts,  or  the  vertical  lines,  are  num- 
bered from  0  to  28,  inclusive.  The  horizontal  lines  are  lettered 
m  this  case  simply  to  facilitate  the  description  of  the  operation 
of  the  new  recorder,  a  point  on  the  chart  being  represented  by  a 


All  locomotive  and  motor  driving  wheels  sooner  or  later  be-  ^ 
/come  grooved  or  form  a  false  flange  in  service  on  account  of  ;• 
the  wear  of  the  tire  on  the  rail.  This  is  especially  nc^ticeable  on  ^ 
roads  where  sand  is  freely  used.  When  the  limit  of  permissible  'j 
tire  wear  is  reached  the  wheels  must  be  removed  arid  the  tires  .  : 
turned  or  ground  true.:  j      r^   !  >^  "T  ^'^.■.^'vV:;;^•^C-C^>  .r'--    r";"^-^ 

In  order  to  overcome  this  trouble,  a  constant  service  brake 
shoe,  which,  it  is  claimed,  trues  and  keeps  true  driving  wheel 
tires,  has  been  developed  l)y  the  American  Abrasive  Metals  ;. 
Company.  New  York.  Feralun  is  the  material  used.  The  shoe 
is  made  with  pieces  of  alundum  cast  in  that  portion  coming  into  • 
contact  with  the  wheel  tread  surface  where  the  false  flange  usu- 
ally forms.  Ihe  balance  of  the  shoe  surface  in  contact  with 
the  tire  is  the  usual  iron  brake  shoe  mixture.     Additional  alun-    ° 


^■■::  f  •>■;'- - 
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dum  is  put  in  that  portion  of  the  shoe  bearing  on  the  true  flange 
to  prevent  its  wearing  too  long.  The  wear  on  the  tire  is  not 
increased;  it  is  merely  adjusted  to  keep  the  tire  free  from  false 
flanges.  As  soon  as  the  false  flange  in  contact  with  the  abrasive 
material  is  reduced,  the  abrading  action  practically  ceases  and 
the  wear  on  the  wheel  is  then,  it  is  claimed,  only  what  it  would 
be  with  an  ordinary  shoe. 

Alundum  now  utilized  for  this  purpose  in  the  Feralun  shoe  is 
made  in  electric  furnaces  and  contains  no  water  of  crystal- 
hzation ;    it.    tlierefore,   does    not    shatter   when    the    hot    iron   is 


Vf-V:   .■•;'"■';'■.         Wheel  Truing   Brake  Shoe  .--. 

■>•  ■■•:'r;.v  i'V':' ■'•■•:  "•-.;:";.•;..  >;-;;   "^V  ■■'■'iX';",  ',    [..':,:  -'  'K\   :'■'.' 

poured  over  it  in  the  mold.  It  is  also  claimed  that  it  is  ex- 
celled in  hardness  only  by  the  diamond  and  is  very  strong  me- 
chanically, and  that  it  overcomes  the  faults  inherent  in  the  min- 
erals heretofore  tried  and  enables  the  production  of  a  service 
shoe  that  will  keep  wheels  true,  or  make  them  true  if  false 
flanges  have  already  formed.  These  shoes  are  now  in  use  on 
standard  and  narrow  gage  locomotives  and  motors  of  over  100 
railroad  and  mining  companies.  .^    ;•"  "■\'-, v. ■}.,'',  —-.•'•."    -■"'": 


SAFETY  WRENCH  FOR  HOPPER  GARS 


An  automatic  safety  wrench  for  opening  the  doors  of  hopper, 
drop  bottom  or  side  dump  cars  is  being  manufactured  by  the 
Hess-Steel  Castings  Company,  \\  itherspoon  building.  Philadel- 
phia, and  is  shown  in  the  illustrations.  As  will  be  seen  from  the 
line  engraving,  there  are  two  pawls,  either  of  which  can  be  thrown 


Safeiy  Wrench  tor  the  Doors  of  Hopper  and   Drop  Bottom  Cars 

into  or  out  of  engagement,  according  to  whether  it  is  desired  to 
open  or  close  the  doors,  by  means  of  the  reversing  attachment. 
To  open  the  door  of  a  car  the  wrench  is  placed  on  the  square 
end  of  the  hopper  shaft  and  the  small  handle  of  the  reversing 
device  set  upward.     The  upper  pawl  is  then  pushed  into  engage- 


ment with  the  ratchet,  br  the  thumb,  and  at  the  same  time  the 
handle  is  raised  to  hold  pt  so.  The  wrench  is  then  lifted  until 
the  pressure  is  taken  off  the  car  dog.  With  the  wrench  held 
hrmly  in  this  position  the  car  dog  is  then  lifted  while  the  wrench 
is  lowered  quickly.  This  latter  operation  causes  the  upper 
pawl  to  spring  out  automntically,  allowing  the  door  to  drop.  In 
case  the  door  sticks,  it  call  be  forced  open  by  raising  the  handle 


Arrangement  of  the   Working   Parts  of  the  Safety  Wrench 

engaging  the  lower  pawl  land  then  forcing  the  handle  of  the 
wrench  down.  In  closing  the  door,  the  small  handle  of  the  re- 
versing device  is  set  downward,  throwing  the  upper  pawl  into 
engagement.     The  door  is  then  closed  by  means  of  the  ratchet. 


ASBESTOS    GARLINING 


,.>-;•.. 


An  asbestos  carlining  i^  being  furnished  by  the  Franklin 
Manufacturing  Company,  franklin,  Pa.,  for  the  insulation  of 
steel  passenger  train  cars.  ThisS?>composcd  of  asbestos  fiber 
made  up  in  standard  size  sheets,  and  besides  being  fireproof  it 
is  claimed  that  it  is  vermin!  proof  and  will  not  disintegrate  and 
shake  down  from  the  sides  pf  the  car.  It  is  light  in  weight  and 
easily  applied.  One  large  jrailway  now  using  the  material  is 
applying  it  by  using  a  common  car  paint,  thickly  mixed,  to 
which  is  added  a  small  qimntity  of  iron  oxide.  One  coat  of 
this  is  applied  to  the  materi$il  and  one  to  the  steel  sheet,  gluing 
the  carlining  to  the  sheet  firmly.  It  is  also  stated  that  this 
lining  is  an  excellent  non-conductor  and  that  repeated  tests 
have  shown  the  insulation  ctualities  to  be  high.  :'•;".  f-.-'-.V ;■•.■...' 


American  Locomotives  f(«  Australia. — The  government  of 
the  commonwealth  of  Aust^-alia  has  recently  placed  an  order 
for  four  locomotives  for  the  Transcontinental  Railway,  now 
under  construction,  with  the  Baldwin  Locomotive  Works.  Such 
action  caused  serious  debat^  in  the  P'ederal  Parliament.  The 
Assistant  Minister  of  Hom^  Affairs  has  therefore  issued  the 
following  statement :  Every,  manufacturer  of  engines  in  Aus- 
tralia was  approached,  to  ascertain  if  they  could  be  supplied  in 
Australia.  Without  exceptiofi,  the  firms  replied  that  they  could 
not  give  speedy  delivery.  H|e  then  decided  to  invite  quotations 
for  quick  supply  from  over-feea  firms.  The  Baldwin  Company 
of  America,  made  the  most  satisfactory  offer.  The  price  of 
the  Clyde  Engineering  Comgany  for  engines  of  this  type  was 
$30,148,  but  these  American'  engines  were  costing  $23,573  at 
Port  Augusta,  or  $25,305  at  Kalgoorlie ;  the  question  of  price, 
however,  did  not  enter  into  tiie  case.  The  need  for  speedy  de- 
livery is  that  for  every  50  miles  of  track  laid  an  engine  is  re- 
quired, and  the  tracklayers  are  putting  down  1^  miles  a  day, 
so  that  a  locomotive  is  required  at  each  end  of  the  railway 
every  2,^  months.  Inquiries  were  made  of  over-sea  firms 
doing  business  in  Australia,  and  the  representatives  of  Bald- 
win's offered  to  ship  the  engines  from  the  United  States  in  15 
weeks.     British  and  Scottish  firms  wanted  11  or  12  months. 


The  Erie  Railroad  has  announced  that  beginning  April  15,  its 
Ohio  division  will  operate  on  eastern  standard  time  instead  of 
central  standard  time,  as  at  present.  '^■^'■■-:^-'^l:'::-.\'-^--': 

The  shops  of  the  International  &  Great  Northern  at 
Palestine,  Texas,  have  been  closed,  with  the  exception  of  the 
car  department,  for  an  indefinite  period.     ..:..:....  .... 

The  coach  shops  of  the  Oregon  Short  Line  at  Ogden,  Utah, 
were  closed  indefinitely  on  April  1.  Seventy-five  men  had  been 
employed  at  these  shops.  Some  of  the  work  heretofore  done 
at  Ogden  will  be  transferred  to  the  shops  at  Pocatello,  Idaho. 

R.  E.  Trevithick,  grandson  of  Richard  Trevithick,  the  inventor 
of  the  first  locomotive  to  run  on  rails,  has  been  in  this  country 
for  the  past  few  months  making  a  tour  of  inspection  of  American 
railroads.  Mr.  Trevithick  has  recently  completed  a  course  at 
■  the  Crewe  works  of  the  London  &  Northwestern.  He  is  the  son 
of  A.  R.  Trevithick,  superintendent  of  the  wagon  department 
of  the  London  &  Northwestern  at  the  Earlstown  works,  Crewe, 
Eng. 


■*■*''• 
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SPECIAL  TRAIN  TO  ATLANTIC  CITY  CONVENTIONS 

The  "Master  Car  Builders  Special,"  via  the  Pennsylvania 
Lines,  will  leave  Chicago,  Union  station,  at  3  p.  m.,  Monday, 
June  8,  reaching  Atlantic  City  about  2  o'clock  the  following 
afternoon.  This  train  will  be  composed  of  Pullman,  electric 
lighted,  steel  cars — library,  smoking,  sleeping  and  compartment 
observation  cars,  with  Pennsylvania  diners  serving  table  d'hote 
dinner  leaving  Chicago,  and  a  la  carte  breakfast  and  luncheon 
the  following  day. 

The  summer  tourist  fare  from  Chicago  to  Atlantic  City  will 
be  $29.50  for  the  round  trip,  good  to  return  within  30  days. 
1  hose  who  desire  to  go  to  New  York  after  the  convention  can 
purchase  summer  tourist  tickets  from  Chicago  to  that  point  for 
$30,  good  to  return  within  30  days  and  deposit  them  for  stop- 
over of  10  days  at  Philadelphia,  purchasing  round  trip  tickets 
for  $2.50,  Philadelphia  to  Atlantic  City  and  return.  The  date 
of  deposit  counts  as  one  day.  Those  desiring  to  return  via  Bal- 
timore and  Washington  can  do  so,  obtaining  stop-over  of  10 
days  at  those  points,  Harrisburg  and  Pittsburgh,  not  exceeding 
the  final  limit  of  the  ticket,  by  so  specifying  at  the  time  of  pur- 
chasing tickets  and  by  depositing  them  at  stop-over  points  im- 
mediately on  arrival,  date  of  deposit  to  count  as  one  day.:  »  ~  '• 

Accommodations  can  now  be  reserved  at  the  city  ticket  office 
of  the  Pennsylvania  Lines,  242  South  Clark  street,  Chicago, 
and  will  be  held  until  June  1,  by  which  time  the}-  must  be 
claimed,  or  by  letter  to  E.  K.  Bixhy,  district  passenger  agent, 
Pennsylvania   Company,   Chicago.;:     ■;:•,.;.  •.:;^...;;:v>v',:..;^  -^:';v- V^ 


j>  V      ;\  MEETINGS    AND     CONVENTIONS     ^':.  Cvv  ■• 

May  Conventions. — The  Air  Brake  Association;  the  Railway 
Storekeepers'  Association;  the  International  Railway  Fuel  Asso- 
ciation and  the  Master  Boiler  Makers'  Association  hold  their 
annual  conventions  during  May.  The  place  and  date  of  meet- 
ing and  the  subjects  to  be  considered  by  each  of  these  asso- 
ciations are  given  in  this  issue.      "  \    ; /:    ;■  v  .^'■^■^••"''■/^^..^'.^-^i  ^^C: 

Air  Brake  Association. — The  twenty-first  annual  convention 
of  the  Air  Brake  Association  will  be  held  at  the  Hotel  Pont- 
chartrain,  Detroit,  Mich..  May  5-8,  1914.  The  subjects  are  as  fol- 
lows :  Electro-Pneumatic  Signal  System  for  Passenger  Trains,  by 
L.  N.  Armstrong ;  Air  Hose,  by  T.  W.  Dow ;  Clasp  Type  of  Foun- 
dation Brake  Gear  for  Heavy  Passenger  Equipment  Cars,  by 
T.  L.  Burton;  Air  Gage  and  Conductor's  Valve  in  Caboose  Cars, 


by  Mark  Purccll ;  Analysis  of  tKe  Factors  Involved  in  Con-*' 
trolling  and  Stopping  Passenger  Trains,  by  Walter  V.  Turner; 
100  Per  Cent.  Efficiency  of  Freight  Train  Brakes,  by  Fred  von 
Bergen;  Recommended  Practice,  S.  G.  Down,  committee  chair- 
man; Topical  Subjects,  Mountain  Grade  Work,  by  H.  H.  Forney, 
and  Modern  Train  Building,  by  George  W.  Nolan.  Among  the 
entertainment  features  of  the  convention  will  be  a  "Manufac- 
turers' Exploitation  Meeting."  One  afternoon  will  be  set  aside 
for  the  members  to  assemble  in  the  convention  hall,  where  each 
exhibitor  will  be  given  from  15  to  30  minutes  in  which  to  ex- 
ploit, by  discourse,  charts  or  lantern  slides,  or  in  any  manner  he 
chooses,  the  product  or  device  which  he  Jesires  to  place  before 
the  assemblage.  The  executive  committee  inaugurates  this  con- 
vention novelty,  believing  that  it  will  assist  the  booth  exhibits, 
and  also  give  the  members  an  orderly  account  of  what  the  ex- 
hibitors are  contributing  to  the  air  brake  art.    ..  ;'r;".  •  '>':.'.■.?.•».•;:. 

Railway    Storekeepers'    Association. — At    the    eleventh    annual - 
convention  of  the  Railway  Storekeepers'  Association,  to  be  held 
at  Washington,  D.  C,  in  the  Hotel  Raleigh,  Monday,  Tuesday 
and  Wednesday,  May  18,  19  and  20,  1914,  the  following  will  be 

the  official  program:  ;-  :  ;  •-/  "^^^/^^ 


■■•;--;•■  ■■:'^ •■•■*;;••:■■  ±-  _■■'  ■■■  Monday,  may  18  ■■'■  ^'^■'k^^'I-z'.^.:  ■^■■■''\ ■''■■^■f'\y . 

9  A.  M. — Enrollment,  convention  hall.    ■-    ^- ■    -V^^:'^^^  '■■'■'  -  "    " 

10  A.  M. — Convention  called  to  order.  Invocation  by  the 
bishop  of  Washington,  the  Right  Reverend  Alfred  Harding;  ad- 
dress of  welcome,  Oliver  P.  Newman,  commissioner  of  the  Dis- 
trict of  Columbia ;  address,  the  president  of  the  association ;  ad- 
dress, Fairfax  Harrison,  president,  Southern  Railway ;  report  of 
the  secretary-treasurer ;   report  of  the  accounting  committee.     -;  .:• 

12 :00. — Adjournment. 

1:15  P.  M.— Auto  busses  will  be  in  readiness  at  the  hotel  en-'-'v 
trance  to  take  members  of  the  convention  to  the  White  House,- • 
where  they  will  be  received  promptly  at  2  by  the  President  of 
the  United  States. 

2:30  P.  M. — Convention  picture  in  front  of  the  White  House; 
as  soon  as  the  picture  is  taken  busses  will  convey  the  members 
back  to  the  hotel.  ■  ^  .    .    ,  \.  •'■..^^^;..•:  rvv:v'' -^^ 

3:00  P.  M. — Convention  session;  subject  K-L  Stores  Departs  " 
ment  Expenses,  E.  L.  Fries;  report.  Tinware  Committee;,  re^. 
port,  committee  on   Book  of  Standard  Rules.  .,  '  ;' V- 

5:30  P.  M.— Adjournment.  \.^J^>'^  J'i-  ':r■..^u.^^.\:■S)'^ 

8:00  P.  M. — Convention  session.  Ladies  attending  the  con-^:!' 
vention  will  be  taken  to  the  Congressional  library :  meet  in  con-/,' 
vention  hall. 

10  P.  M. — Adjournment.      ■.-.  ^r^^~/A  \'v>.^0 ->:-,,  V'';   '  ^./f..^,:  • 

'■  ^''J'^'''^'^}''^'''  '^i""'' ''"■:■:■'  '       TUESDAY,   MAY   19      •■■>^- ^•';- •'"-    'V  ;  ,.' , .:'    •^•/y.  " 

9  A.  M. — Convention  called  to  order;   continucUion  of  report  • 
of   committee   on   Book   of   Standard   Rules;   subject   K-3,   Han-.' 
dling  of   Stationery.   S.   G.    Pettit;    report.    Piece   Work   Com-' :^:. 
mittee.  ,'■  .; 

9:30  A.M.— Auto  trip  to  the  principal  buildings  and  statue*  -. 
in  the  city  for  the  ladies  of  the  convention.      '!■  .^'v"^i^\  "-■•;  ' '  •" 

12:30  P.  M.— Adjournment.  -:.;.:  ./i:.;^-;;'^-    -^  ••V'C: 

2:00  P.  M.— Auto  busses  will  leave  for  slieamer  to  Wt.  Vernon. 
"2:30  P.  M. — Steamer  leaves  pier,  foot  of  Seventh  street. 

3:40  P.  M.— Arrive  Mt.  \'ernon.     The  president  of  the  asso-^;- 
ciation   will   place   a    wreath   on   the    tomb   of  General   George 
Washington.  .'.--:••...    ■.-■■■■■■.     . 

5:00  P.  M. — Steamer  leaves  Mt.  \'ernon.  -       *-  -   - 

5:15  P.  M. — Arrive  Marshall  Hall,  Md.,  where  a  genuine 
Potomac  river  supper  will  be  served  in  the  dining  hall.  The 
hall  will  accommodate  200,  so  it  will  be  necessary  to  have  two 


,'*', '  ^*   ' '  •  "*.' 


i 


\    '  ^if     ' 

'\ 

■'{' 

'■-. 

>-."  ■ 

C; 

A>V    V 

V.' 

»r  * 

•-" 

,-; 

•*>  '7,  • 

^ 

s 

L 

.  •^'  . 

■-.. 

'  '"^-S 

,'. 

■•  - 

i,*- 

'.•'-; 

;■* 

■•  -V'- 

«■*- 

,  •.•»■'. 

271 


•;-V<s;*  :■;«.>.'■ 


» 't- 


JSBS 


..  •;  rV.^RAILVVAV     AGE     GAZETTE. 


!t,-^v..  ■■:■.■; 
7  .•.■■•  ■  ■•: : 
■:i:-'.':^':'i  ■ 


-.*■»"  t  *■  ■•  ' " 

;t.V--; 


— I"- 


tables,   the    I'lrst   at  6  o'cluck,   the   second  at   7;    dancing   in   the 
dancinif  paviliun. :.    v/^.  .  ,-;-...   ••    ,  >     .  .;     '..•-. 

7:45  P.  M.— Steamer  sails  for  a  trfp  on  the  river,  arrivini;  in 
W  ashington  about  10:00  p.  m.  Autci  busses  will  meet  the  steamer 
at  the  pier  and  take  members  of  the  convention  to  the  Hotel 
Raleigh.  This  trip  is  under  the  auspices  of  the  Chamber  of 
Commerce  of  Washington.  It  will  be  necessary  that  members 
wear  their  badges,  as  the  badjies  v.ill  be  the  sole  means  of 
identilication.    '']■:,  .h''^' ,-':^     Ux-''-''- '■'■■'"    ■■  v' =■'  '^f  A'' ''//^■•^^'%^^^ 

'9' A.  M.— Convention  called  to  orvler:  report,  committee  on 
Recommended  Practices;  report.  Scrap  Committee:  subject  K-2. 
How  to  Obtain  the  (ireatvst  Efficiency  from  Employees  in  the 
Stores  Department.  E.  J.  Roth  and  W.  1).  Stokes;  report,  com- 
mittee on  Standard  Buildings;  report,  committee  on  Couplers  and 
Parts;  report.  Membership  Committee;  subject  K-4.  Classifi- 
cation of  Electric  Railway  Materials;  committee  on  Resolutions; 
election  of  officers;  adjournment.     :  /".V^v;    "■■"';!■;•  ^ -"^.;  i '■'  ■ 

'■''  Jjitcriiatii'mil  RaUziay  I-ucI  .Issochtiou. — The  sixth  annual 
meeting  of  this  association  will  be  held  at  Hotel  La  Salle.  Chi- 
cago. III..  May  18  to  21.  1914.  The  executive  committee  has  se- 
lectetl  a  list  r>f  subjects  upon  which  papers  are  being  prepared 
that  should  be  of  mutual  interest  to  representatives  of  coal  com- 
panies and  niilroad  companies.  The  subjects  are  as  follows: 
Storage  of  Coal — Its  Feasibility  and  .\dvantages  to  Producer, 
Carrier  ;uid  Consumer;  Sizing  of  Coal  for  Locomotive  Use;  A 
liiiform  Method  of  Computing  Locomotive  I'uel  Consumption 
for  Office  Statistics  and  Trip  Performance;  Honeycombing  and 
Clinker  Formation;  Coal  Space  and  Adjuncts  of  Locomotive 
Tenders;  Relation  of  FVont  End  Design  and  Air  Openings  of 
Grates  and  Ash  Pans  to  Fuel  Consum])tion  and  Sparks;  Econo- 
mies in  Roundhouse  and  Terminal  I'ucl  Consumption;  Pre-heat- 
ing  of  Feed  Water  for  Locomotive  I'm  tilers.      ;.•;:.•.,•=,>.-:>....•.  ,;..:^ 

Master  Boiler  Makers'  Association. — The  eighth  annual  con- 
vention of  the  Master  Boiler  Makers'  Association  will  be  held 
at  the  Hotel  Walton.  Philadelphia.  Pa..  May  25.  26.  27  and  28. 
Committee  reports  will  be  presented  (n  the  following  subjects: 
Advantage  or  Disadvantage  of  Oxy-acetylene  and  Electric 
Processes  for  Boiler  Maintenance  and  Repairs.  V.  A.  Griffin, 
chairman ;  What  Benefit  Has  Been  D-.-rived  from  Treating  beed 
Water  for  Locomotive  Boilers  Chemically?.  T.  ¥.  Powers,  chair- 
man; What  Can  the  Association  Do  to  Get  a  Uniform  Rule 
Regar<ling  the  Load  Allowed  on  Sta\bolts  and  Boiler  Braces?, 
C.  P.  Patrick,  chairman ;  Advantages  or  Disadvantages  of  Flex- 
ible Staybolts  to  Be  Used  in  Crown  Sheets  to  Take  the  Place 
"of  Sling  Stays.  C.  E.  Steward,  chairman;  Advantage  or  Dis- 
advantage of  Combustion  Chambers  in  Large  Mallet  or  Pacific 
Type  Engines,  Other  Than  a  Shorter  Flue.  A.  X.  Lucas,  chair- 
man ;  What  Shape  and  Size  of  Head  of  Radial  Staybolt  in 
Crown  Sheet  of  Oil  Burning  Engines  Gives  the  Most  Efficient 
Service?,  C.  L.  Hempel,  chairman;  Does  the  Method  of  F'lue 
Cleaning  or  Rattling  Have  Any  Effect  on  the  I'urther  Scaling 
Up  of  blues?,  B.  F.  Sarver.  chairman;  Combustion  and  F'uel 
Economy.  C.  F".  Petsinger,  chairman;  Proper  Inspection  of  a 
Boiler  While  in  Service,  C.  E.  Fourness,  chairman;  Law,  W.  H. 
Laughridge.  chairman.  The  first  day  of  the  crmvention  will  be 
taken  up  by  addresses  and  the  general  business  of  the  association. 
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The  committee  reports  will  Le  taken  up  the  second  day,  and  on 
the  third  day  the  members  will  visit  the  plants  of  the  Parkesburg 
Iron  &  Steel  Ct)mpany  and 'the  Lukens  Iron  &  Steel  Company. 
Two  addresses  will  be  made  and  the  unfinished  business  taken 
up  on  the  last  day.  when  the  annual  dinner  will  also  be  held.'' v; 

Xiaiiara  Frontier  Car  Men's  dissociation. — The  Niagara 
Frontier  Car  Men's  Associat  on  was  organized  at  Buffalo,  N.  V.. 
March  26.  1914.  The  obje  ts  of  the  association  are  to  bring 
together  those  interested  i  i  car  department  matters  for  the 
purpose  of  exchanging  ideas  and  discussing  questions  of  interest, 
with  the  object  of  facilitating  the  movement  of  cars  and  educat- 
ing the  car  man  to  ii  keener  knowledge  of  economy  in  main- 
tenance of  equipment.  Meetings  will  be  held  once  a  month  at 
Buffalo.  X.  v..  at  which  tine  papers  of  interest  and  benefit  to 
the  members  will  be  present  ?d.  The  tir.st  meeting  will  be  held 
May  18  at  Conley's  Hall.  (46-662  Main  street.  Buffalo,  when 
G.  J.  Charlton,  general  foreman  car  de])artment  Delaware. 
Lackawanna  &  Western,  wi  I  present  a  i)aper  on  the  "Proper 
.Method  of  Packing  and  Lubricating  Journals."  The  officers  of 
the  association  are  as  follow;:  President.  W.  H.  Sittcrly,  gen- 
eral car  inspector  Pennsylv;  nia  Railroad ;  first  vice-president, 
\\  .  11.  Shone,  special  inspec  or  Xew  York  Central  &  Hudson 
River;  second  vice-president,  John  McCormick.  foreman  Lehigh 
\'a!ley :  treasurer.  G.  J.  Cha^ton.  general  foreman  car  depart- 
ment Delaware.  Lackawanna  |c  Western :  secretary,  l*'.  F'ranken- 
berger.   Pennsylvania    Railroa^,  623   Brisbane   building,    Buffalo, 

X.    \'.     .  -...J^--;_^v, I;  ■-,.-..  .::; 


The   following   list   gives   names 
meetings,   mid  {'laces  of  meeting  of 

.\iR   I>RAKE   Association. — F.    M.   X 

vention.    May    5-8.    1914,    Det 

.Xmerfcan-    Railway    Master    Meci 


/  secretaries,    dates    of   next    or   regular 
mechanical  associations. 

His,   53   State   St..   P.oston,    Mass.      fon- 
oit.   Mich. 

ANics'    Assoc. — -T.    W.    Taylor,     K.Tr]ien 
building,  Chicago.     ConventiAi,  June   15-17.  1914,   Atlantic  City,   X.  J. 
\mericax   Railway  Tool  Foremen's  Association. — .\.   R.   Davis,  Centr.-il   i>f 
Ceorgia,    Macon,   Ga.      Convepion.  July   20-22,    1914,    Hotel    Sherman, 
Chicago. 

\merican  Society  for  Testi.ng  MIterials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelph  a.  Pa.  Convention,  June  30-July  4, 
Hotel  Trayinore,   Atlantic  Cit  ■,  X.  J. 

.\mericax  Society  of  Mechanics  ,  Engineers.— Calvin  W.  Rice,  29  \V. 
Thirty-ninth  St.,  Xew  Vorl^.  Convention,  June  16-19.  St.  Paul- 
Minneapolis,    Minn. 

Car   Fore.men"s  Association  of  Ch 
Court.   Chicago:   2d   Monday 
ton   huihling,   Chicago. 

CiiiF.F    Interchange    Car    Inspecto 

S.    .'^kidinore.    946    Richmond 

.\ugust   25-27,    1914.   Cincinna 
International    Railway    Ftel    Ass  )ciation. — C.    G.    Hall.    922    McCormick 

building,   Cliicago.     Conventio  i.   May   18-22.    1914,   Chicago 

"oremen's    .\ssociation. — William    Hall, 
Minn.      Convention,    July    14-17,    1914, 


CAGO. — Aaron   Kline,   841    Xorth   Fiftieth 
n   month,   except  July   and   August.    I.yt- 

s'  AND  Car  Foremen's  .Xssociation. — 
street,  Cincinnati.  Ohio.  Convention, 
.   Ohio. 


International    Railway   General 
829    W.    I'roadway.    Winona. 
Hotel    Sherman,    Chicago. 

International  Railroad  Master  UlKcksmiths'  .\ssociation. — A.   L.  Wood- 
worth,  Lima,  Ohio.     Conventic  n.  August   18-20,   1914,  Milwaukee,  Wis. 

s. — Harry    D.    Vought.    95    Liberty    St., 
•    25-28,    1914,    Hotel    Walton,    Philadel- 


Master  Boiler  ^L\KERs'  Associatk 
Xew  York.  Convention,  Ma 
phia.  Pa 

Master   Car    Huilders'    .-Ssshciation 
cago.      Convention,  June    10-1 
Master    Car    and    Locomotive    PAixf 


— J.   W.   Taylor,   Karpen   building,   Chi- 
.    1914,   Atlantic   City,    X.   J. 
ers'    Assoc.    OF    U.    S.    and    Canada. — 
A.   P.   Dajie.   B.   &    M..   Readiilg.   Mass.     Convention,   September  8-11, 
1914,   Xashville,   Tenn.  I 

Xiagara    Frontier    Car    Men's    .Nssij-iation. — K.    Frankenberger,    623    Bris-.; 
bane    building,    Buffalo.    X.     T.       Meetings    monthlv;     next    meetingj- 
May    18,    1914,   646   Main   St..    luflfalo. 
Railway    Storekeepers'    .\s.si)ciat!o>  —  T.    P.    Murphv.    Box   C,   Collinwood, 
Ohio.       Convention,    Mav     IS-I  ).    1914,    Hotel    Raleigh,    Washington, 
D.    C. 
Traveling   Kngtneers'   Association.-  -W.  O.  Thompson,  X.  Y.  C.  &   H.   R., 
F.ast   ButYalo.  N.  Y.     Convent  in.  .\ugust.   1914,  Chicago,  111.  ,. 
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Title  of  Paper 


Author 


Secretary 


Canadian 
Central    . 


May  12     .\niiual    Meeting,    Election    of   Officers. 
May     8     Forestry   and   Forest   F"ire   Fighting. .  . . 


Address  - 


May   12     Steam    Turbines 

>ray   15     i!ureau   Insi)ection   by   Railroads... 
Mav  22     111   EtTects  of  Boiler  Feed  Waters. 


New  England. . 

New  York 

Pittsburgh    

Richmond    

St.   Louis    May     8     The   Railroads  and  the    Peojile 

Southern  &   S'w'r     

Western    May   19     .Annual    Meeting    


W.   G. 

W. 
Elmer 
Wni. 
W.    .\ 


Howard  and 
F.   Goltra 

Smith    

F.    Zimmerman . 
.    Converce 


Pat   Xelson 


las.    Powell    Rbom   13,   Windsor   Hotel,    Montreal. 

H.    D.    Vought...  93    Liberty    St.,   New   York. 

Wm.    Cade,    Tr...  633   Atlantic   Ave.,   Boston,   Mass.       * 

H.    D.    Vought...  93    Liberty    St.,    New   York. 

J.    B.    Anderson..  207    Penn.    Station,    Pittsburgh,    Pa.'. 

F.    O.    Robinson..  C.  &  O.  Ry.,  Richmond,  Va. 

B.    W.    Frauenthal  Union   Station,   St.   Louis,    Mo.  ,v.-->^' 

A.    J.    Merrill 21*   Grant   Bldg.,   Atlanta,   Ga.    ;''."■ 

Jos.    \V.    Taylor...  1112    Karpen    Bldg.,   Chicago,   III. 
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It  is  our  desire  to  make  these  coltiiiuis  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railzcays  of  this  country,  and  ne  shall  i^rcatly 
appicciate  any  assistance  that  our  readers  may  giie  us  in  helping 
to  bring  this  fltoM/,'        ';.T- >r;  i;;-.>^  ■:,;-';-•  1^;i  ■.-:■■'• 

<  n.-v'.-  /r,;  ,'•  ^.  /.;i^>----':<-:   GENERAL      '■C'/y".?;:';-:^:'-^;^^^^^ 

Wilbur  D.  Arter  has  been  appointed  supervisor  of  appren- 
tices of  the  New  York  Central  &  Hudson  River,  with  head- 
quarters at   New  York,  succeeding  Henry  Gardner,  resigned. 

E.  G.   Cromwell  has  been  appointed  motive  power   inspector 
nof  the  Baltimore  &  Ohio,  with  headquarters  at   BaUimore,  Md. 

C.  A.  Gill  has  been  appointed  assistant  district  superintendent 
of  motive  power  of  the  Baltimore  &  Ohio,, at  Baltimore,  Md.^ 
succeeding  J.  \\  .  G.  Brewer,  resigned.,    '   -'"\  ^'\''-  "^^.■i>.~^'.^'l}i.^-/:\'^^- 

Wi  H.  Maloxe  has  been  appointed  assistant  sui>erintendent 
of  locomotive  performance  of  the  St.  Louis  &  San  Francisco, 
with   headquarters   at   Springtield.   Mo.  . viv    .   ..  ;        ;    ?; 

D.  J.     Mullen,    assistant    to    the    superintendent   of   motive 
•power  of  the   Cleveland,   Cincinnati.   Chicago  &   St.   Louis,   has 

been    appointed    superintendent    of    motive    power,    with    head- 
quarters at   Indianapolis,   Ind.,  succeeding  S.  K,   Dickerson.   re- 
-signed. ;.-.:-.f:-^.~\:  ■,:■■/ ■■•.■^':i'"-.  ■-[  ■:  ,:-^  ' f^-:^^-^' ■::.-^-S^''S-  ^i-^^^i^''^ s^'^^ 

,  •  F.    K.    Murphy   has   been    appointed   assistant  to   the   super- 
intendent of  tnotive  power  of  the  Cleveland.  Cincinnati.  Chicago 
•&  St.  Louis,  with  headquarters  at  Indianapolis,  Ind.,  succt;edit)g 
'D.  J.  Mullen,  promoted.      -      ..  jX     ';-•-:;     v^^ 

W.  E.  Ricketsox,  who  has  been  appointed  mechanical  engi- 
neer of  the  Cleveland,  Cincinnati.  Chicago  &  St.  Louis,  with 
headquarters  at  Beech  Grove,  Ind.,  as  announced  in  the  April 
issue,  was  graduated  from  Cornell  University  in  1907.  with  the 
degree  of  M.  E.     He  began  railway  work  in  1903  with  the  Dela- 

'  Ware  &  Hudson  Company,  for  which  company  he  worked  dur- 
ing his  summer  vacations  while  attending  college.  From  1907 
to  1910  he  was  special  apprentice  with  the  Lake  Shore  &  Mich- 

•  igan  Southern,  and  the  following  two  years  successively  was 
roundhouse  foreman  of  the  Lake  Erie,  Alliance  &  Wheeling  at 

■  Alliance,  Ohio,  and  the  Lake  Shore  &  Michigan  Southern  at 
Ashtabula.     He  was  then  general  foreman  of  tlie  latter  road  at 

,  Youngstown.    Ohio,    until    September,    1913,    when    he    was    ap- 
-  pointed    assistant    mechanical    engineer    of    the    Cleveland,    Cin- 
cinnati,   Chicago    &    St. .  Louis,    which    position    he    held    at    the 
Hime  of  his  promotion  to  mechanical  engineer.     ,        .         .  , .;• 

P.  O.  Wood  has  been  appointed  superintendent  of  locoiiiottve 

performance    of    the    St.    Louis    &    San    Francisco,    with    head- 

^  quarters  at  Springfield.  Mo.,  succeeding  Robt.  Collett.  resigned. 

;j^*IASTER    MECHANICS   AND   ROAD   FOREMEN  OF 
f^v--  ENGINES 

'  M.\RK  B.\er  has  been  appointed  master  mechanic  of  the  Colo- 
rado, Kansas  &  Oklahoma,  with  headquarters  at  Scott  City,  Kan. 

Charles  I".  Barnhill,  whose  appointment  as  division  master 

■  mechanic  of  the  Gulf,  Colorado  &  Santa  Fe,  with  headquarters 
at  Silsbee,  Tex.,  was  announced  in  the  April  issue,  was  born  De- 
cember 26,  1872,  at  McArthur,  Ohio.  He  was  educated  in  the 
common  schools,  and  began  railway  work  in  October,  1886, 
with  the  Ohio  Southern,  as  a  machinist  apprentice  at  Spring- 
field, Ohio.  After  completing  his  apprenticeship  in  November, 
1891,  he  was  employed  as  machinist  at  the  Lagonda  shop  at 
Springfield  for  seven  months,  when  he  went  to  the  Chesapeake 
&  Ohio  as  machinist  at  Clifton  Forge,  Va.  From  February, 
1893,  to  November,  1898,  he  was  successively  machine  fore- 
man, erecting  foreman  and  general  foreman  at  Clifton  Forge, 
and  the  following  two  years  was  erecting  foreman  at   Hunting- 


tonj   VV.   Va.     In   November,   1933.   he   went   to  the   Columbus, 
Shawnee  &  Hocking  as  machinist  at  Columbus.  Ohio,  and  fr.^u 
July,   1S>01,  to  December,   1902.  was  machine  and  erecting   fore-" 
man  at  that  place.     Mr. .  Barnhill   then  became  connected   with 
the  Gulf,  Colorado  &  Santa  Fe  as  erecting  foreman  at  Cleburne,   . 
Tex.     In  May,  1904.  he  was  made  ro.mdhouse  foreman  at  that 
point,  and   in    March,    1907,   was   promoted   to   division    foreman 
at  Gainesville,  Tex.,  which  position  he  held  at  the  time  of  his  V 
appointment   as   master  mechanic  of  the   Beaumont  division   on  \ 
March  1,  as  above  noted.. .:>•-:;.,  ^.;^7^;,  ;^..:.;.-;^,^    -^r  :, :  .v  ■.■ 

H.  Booth  has  been  appointed  road  foreman  of  engines  of  the  -; 
Delaware   &   Hudson    Com])any,    with    headquarters,  at   CarboOr' 
dale,   Pa.    '•-'■•:  '  V  "'■■X   '"'^■^■^^■■- V 

J.   Cools   has   been   appointed    superxisor   of  locomotive   oper-.': 
ation  of  the  Erie  Railroad,   with  headquarters  at  Jersey  City,'-;; 

-J.  Cunxeex  has  been  appointed  supervisor  of  locomotive  oper-^;.; 
ation   of  the   Erie    Railroad,    with   headquarters   at   Jersey    City^  • 

^'    J-  :....■-'  % 

J.  W.   HiGHLEYifAX  has  been  appoirsted  assistant  master  me^..' 
chanic   of   the    Union    Pacific,    with    headquarters   at    Chevenn^'  - 

:Wyo.:  ■■;.v^y:;^;::-.  \r^ ■■:,;>' :^,:^  ■^;^--,:--^^  ■■^- '^vA>s-;  ;■  :/M---  -h-. 

M.  S.  MoxTCOMERV  has  been  appointed  road  foreman  of  eitr. 
gines    of   the    Northern    Pacific,    with    headquarters    at    Duluth,' - 

/•Mijm... .    ;.  ..  vr  .  .  ;;. .,..:.,  ■:.y:j_:.:'     .  .    ...;.y.;        ',=•.- =;'.'^-- 

James   Roberts  has   been    appointe«t   master   mechanic ''of:": ^lit' 
Union  Pacific,  with  headquarters  at  Kansas  City,  Mo.  ^.   .■ 

W.  SixxoTT  has  been  appointed  master  mechanic  of  the  Bal- 
timore &    Ohio,   with   headquarters   at    East   Side,   Philadelphia, 

Psl'-  '-'""'^      '-'^y'-^  ■■■■'-     ■    ■'     ■■^     ■':-'"''        ^.. -i^'  -'V    --•}<:•'■  f^'-'-.i:'''     ■■".    v 
J-  <i»-       .-./..        '..'',--.  ■'.-■-.'-.        *■  -    ."■■;■     .      .•!----_      .■•-:-'-'      -, "?     _         -      -,*.■    -*  . 

M;  K.  Tate  has  been  appointed  master  mechanic  of  the  Clev«» :; 
land,  Cincinnati,  Chicago.  &  St.  Louis  at  Beech  Grove,  Ind.r    jr 

■■; -'V-;^:^ -^•' .;  •■::.•;■'  CAR  DEPARTMENT  •':-;iv-:'::'--5:;-s':;^:' J';.- 

p.  W.  Helwig,  general  car  foreman  of  the  Minneapolis  &  St;.. 
Louis,    at    Minneapolis,    Minn.,    has    been    appointed    master   catT.  - 
builder  of  the  Chicago  &  Alton,  with  headquarters  at  Blooming-, 
ton.  111.,  succeeding  T.   M.  Ramsdell,  resigned.  ;• 

B.  F.  Lilly  has  been  appointed  general  fi>reman  of  the  car 
department  of  the  St.  Louis,  Brownsville  &  Mexico,  with  head- 
quarters at  Kingsville,  Tex.,  succeeding  VV.L.  Jones,  resigned:- \ 

H.    Mack    has   been   appointed   general    foreman,   car   depaitV-: 
ment  of  the  Atchison.  Topeka  &  Santa  Fe.  at   Bakersfield.  Cat,'.: 

i   J.  O'Neal  has  been  appointed  mastci  car  builder  of  the  New 
Orleans.   Mobile  &   Chicago,  with  headquarters  at   Mobile.  Ala.- 

L.  C.  Ord  has  been  appointed  assistant  master  car  builder  of 
the  Canadian  Pacific.  Eastern  lines,  with  office  at  Montreal, 
Que.,  succeeding  P.  A.  Crysler.  assigned  to  other  duties.  / 

V   A.   H.    Sweetmax    has   been   appointe<l   car   for.<;jna»  of   the' 
Canadian   Northern,  at  North   Battleford.  Sask.    :'7\'^!;?;;-';'- -;-  A.';; 

"  V      ■  SHOP    AND     ENGINE     HOUSE        -      -       tv 

F.    Clarke   has    l>een    appointed    locomotive    foreman   cjf   tbfc. " 
Canadian   Northern   at  Calgary.  Alta.  C;:  .;-.,^^f ::  :\  ^   r4^''7w  ■-'-  .  .. 

Charles  E.  Copp  has  been  appointed  foreman  of  the  paint 
shop  of  the  Billerica,  Mass.,  shops  of  the  Boston  &  Maine. .■■.•1-/. 

B.  D.  Dehx  has  been  appointed  general  foreman  of  the  Bosr^.- 
ton  &  Maine  at  Boston.  Mass.  ->!'-'•■,]:-%■'■/,■.-■'  ..J'-  .-'''■■■^''r^'-: 

E.  E.  EvAXS  has  been  appointed  general  foreman  of  shops  of 
the  Erie  Railroad  at  Cleveland.  Ohio,  succeeding  J.  J.  Good,  re*  ; 
signed.  ■  :.^ 

J.  Fife  has  been  appointed  loeumotive  foreman  of  the  Grcj^;. 
Northern  at  Casselton,  N.  D.    i  .  ';V->:.%^"-        -..,;;■  -^^  ;:::'.w.''^ 
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'.  Charles  Fitzgerald  has  been  appointed  roundhouse  foreman 
of  the  Erie  Railroad  at  Cleveland  Ohio,  succeeding  E.  E.  Evans. 

;  ;  Henry  Gardner,  supervisor  of  apprentices  of  the  New 
York  Central  &  Hudson  River,  has  been  appointed  assistant 
superintendent  of  shops  of  the  Baltimore  &  Ohio  at  Mt.  Clare, 
Baltimore,  Md.  Mr.  Gardner  was  born  at  Salem,  Mass.,  in 
1872.  and  educated  in  the  grammar  and  high  schools  and  at 
Massachusetts  Institute  of  Technology  in  Boston,  receiving  the 
degree  of  mechanical  engineer.  From  1896  to  1859  he  was 
superintendent  of  apprentices  of  the  Boston  &  Maine  at 
Boston,  and  from  1899  to  1504  he  was  with  the  same  road  at 
Concord,  N.  H.,  as  shop  draftsman,  shop  inspector  and  assist- 
ant master  mechanic.  He  was  then  for  one  year  erecting  fore- 
man of  the  American  Locomotive  Company  at  the  Pittsburgh 
Works,  and  one  year  with  the  H.  K.  Porter  Company,  Pitts- . 
burgh.  From  1906  to  1908  he  was  chief  draftsman  and  ap- 
prentice instructor  of  the  Pittsburgh  &  Lake  Erie,  and  from 
1908  to  1912  he  was  assistant  supervisor  of  apprentices  of  the 
New  York  Central  Lines  at  New  York.  In  1912  he  was  ap- 
pointed supervisor  of  apprentices  of  the  New  York  Central  & 
Hudson  River,  the  position  he  leaves  to  go  with  the  Baltimore 
&  Ohio  as  assistant  superintendent  of  shops. 

'  E.  C.  Hanse  has  been  appointed  general  foreman  of  the  At- 
lanta,  Birmingham  &  Atlantic  at  Talladega,  Ala. 

~  ■    M.  E.  Martz  has  been  appointed  general  foreman  of  the  loco- 
motive department  of  the  Baltimore  &  Ohio  at  Somerset,  Pa. 

,;•  Emil  Marx  has  been  appointed  general  foreman  of  the  Chi- 
cago &  North  Western  at  Winona,  Minn.  -  .;  ■•.     .vv.':-     :..:  ^n  .' 

- .  C.  L.  Megalis  has  been  appointed  general  foreman  of  the 
Atlanta,    Birmingham   &   Atlantic  at   Fitzgerald,   Ga.    ^      ...... 

J.  K.  Milholland  has  been  appointed  general  foreman  of  the 
locomotive  department  of  the  Baltimore  &  Ohio  at  Grafton, 
W.  Va. 

'     Fr.\nk  Revana  has  been  appointed  erecting  shop  foreman  of 
the  Erie  Railroad  at  Qeveland,  Ohio,  succeeding  T.  V.  Peterson. 

C.  W.  Rhinehard  has  been  appointed  general  foreman  of 
the   Atlanta,    Birmingham   &   Atlantic   at    Brunswick,   Ga. 

;C.  W.  Robertson  has  been  appointed  general  foreman  of  loco- 
motive repairs  of  the  Chicago,  Burlington  &  Quincy  at  Aurora, 
111.  -,^       ,.,_.      ■_,._,,,.^  .   ,■.-,.,,..,. 

C.  E.  Test  has  been  appointed  general  foreman  of  the  Chi- 
cago Great  Western  at  Council  Bluffs,  Iowa. 

H.  Thompson  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  Ontario  at  Parry  Sound,  Ont,  succeeding 
J.  Quinn.        ■:.-':u-K,':^:.iy:y-::C/';.,\:i^^>-^'::::/''-^..':j-,  •;> 

. ' ;  F.    S.   Torback   has   been    appointed   general    foreman   of   the  / 
locomotive  department  at  the  Mount  Clare  shops  of  the  Balti-  \. 
more  &  Ohio  at   Baltimore,   Md.       ...    .   _      :■. 

C  B.  Van  Blarcum  has  been  appointe'd  general  foreman  of 
the  locomotive  department  of  the  Baltimore  &  Ohio  at  Colum- 
bus, Ohio.  ;:•■■■■  C'-':"'^"'^-     .!:/^-.r- •'••■:■ '"v.    ■  '.      ■-;'. 

-       PURCHASING   AND   STOREKEEPING 

'  D.  L.  Donaldson  has  been  appointed  storekeeper  of  the  Bal- 
timore &  Ohio  at  Parkersburg,  W.  Va.,  succeeding  J.  D.  Burke, 
resigned.    '■.:'■  '■'•k■^■■.^■"•■:i■..^V:•  '.--i:?'.  ^•  ^'?V  .'.;■ .';  •;  --.-^  '■'■■.■^.".''  ^>'    ■•>.■ 

'  G.  W.  Hayden  has  been  appointed  assistant  to  the  chief  pur- 
chasing agent  of  the  St.  Louis  &  San  Francisco,  with  head- 
quarters at  St.  Louis,  Mo. 

.>  "W.  P.  HiCKEY  has  been  appointed  division  storekeeper  of  the 
New  York  Central  at  Oswego,  N.  Y.,  succeeding  J.  F.  Wallace. 

•  .  H.   P.  McQuTLKiN  has  been  appointed  district  storekeeper  of 
the  Baltimore  &  Ohio  at  Cincinnati.  Ohio. 


F.  A.  Murphy  has  been  appointed  district  storekeeper  of  the 
Baltimore  &  Ohio  at  Wheeling,  W.  Va..,,;  .•.•... :._;..;  .  .;•.,. 

E.  J.  Roth,  assistant  general  storekeeper  of  the  Chicago,  Bur- 
lington &  Quincy  at  Chicago,  has  been  appointed  supply  agent 
of  the  Chicago,  Indianapolis  &  Louisville,  with  headtiuarters 
at  Lafayette,  Ind.   .•"'.•';;  •••^■■- "'I;'  ..c..n  i:^'"y  '•.:' ;y:V  -'.""  :-'-?.^'- ;  ;  ■:.  '- 

E.  W.  Thornley  has  beei  appointed  district  storekeeper  of 
the  Baltimore  &  Ohio  at  Gle  iwood,  Pa.  :' .•;.:.;"   4;  >•;'•'.• /I;' ■..- .'/; 

L.  H.  TuTwiLER,  traveUng  storekeeper  of  the  Baltimore  & 
Ohio  system,  with  office  at  I  altimore,  Md.,  has  been  appointed 
district  storekeeper,  with  headquarters  at  Mount  Clare  shops, 
Baltimore,  Md. 


;.  v 


OBITUARY 


William  Apps,  formerly  rrtastcr  car  builder  of  the  Algoma 
Central  &  Hudson  Bay,  died  at  his  home  in  Toronto,  Ont, 
March  21.  aged  67  years.  Mr.  .Apps  was  also  master  car  builder 
of  the  Canadian  Pacific  from  |895  to  1502. 

William  O'Heri.v,  assistant  to  the  general  manager  of  the 
Missouri,  Kansas  &  Texas  System,  with  headquarters  at  Dallas, 
Tex.,  died  at  the  Mercy  hosjiital,  Chicago,  March  31.  aged  69 
years.  He  had  been  connccttd  with  the  Missouri,  Kansas  & 
Texas  for  40  years,  beginning  ps  a  locomotive  fireman.  He  was 
later  locomotive  engineer,  aid  subsequently  became  master 
mechanic.  He  was  promoted  t^  superintendent  of  machinery  and 
equipment  in  1897.  which  position  he  held  until  January  1,  1913, 
when  he  was  made  assistant  to  the  general  manager.  ,     ..^   , 

John  R.  Skinner,  superintendent  of  stores  of  the  Delaware 
&  Hudson  Company  at  Oneonta,  N.  Y.,  died  suddenly  on  April 
6  at  his   home  in   that  city.       I     V  .''■■  V-    ■   ' 

Cyrus  Warman,  for  some  l  ime  past  a  press  agent  or  pub- 
licity adviser  of  the  Grand  Tri  nk  at  Montreal,  died  at  Chicago 
April   7  at   the  age   of  68.     M  •.   Warman   was  born   in   Illinois 


and    began    railroad    work    on 
1880,   working   first   as   a   wipe 
man  and   then   cngineman.     At 


the  Denver  &  Rio  Grande  in 
.  and  later  as  locomotive  fire- 
the  age  of  33,  he  began  to  do 


a  little  newspaper  work  in  C|[>lorado,  and  from  a  small  be- 
ginning he  soon  became  a  popular  poet  and  story  writer;  and 
as  "Cy  Warman"  he  is  widely  known  in  the  hterary  world. 
He  was  one  of  the  first,  if  r|ot  the  very  first,  of  American 
railroad  men  to  make  a  succes$  as  a  writer  of  stories  of  rail- 
road life.  He  was  the  first  ^riter  who  combined  the  taste 
requisite  to  make  a  pleasing  .  story  with  the  knowledge  of 
railroad  work  and  the  candoit  as  an  observer  necessary  to 
make   his   delineations   true  to   life.     \-.  •,'''. -.v  '''.      •  ;.:-f.    -■■     ;.- 


New  Shops 


Cincinn.\ti,  New  Orleans  &l  Texas  Pacikic— This  road  is 
building  with  its  own  forces  a  ptssenger  coach  repair  and  paint 
shop  at  Chattanooga.  Tenn.  The  building  will  be  300  ft.  long, 
and  will  be  provided  with  four  tracks  to  hold  three  cars  each. 

Pennsylvania  Lines. — Plans  have  been  completed  for  new 
shop  buildings  to  be  located  at  Indiana  Harbor,  Ind. 

Wireless  Lighthouses.— Wirdess  lighthouses  are  being"  es- 
tablished by  the  French  government  along  the  north  coast,  the 
first  two  being  situated  on  islands  near  the  approach  to  the 
port  of  Brest.  Two  more  are  planned  for  the  port  of  Havre. 
The  lighthouses  will  operate  by  a  system  almost  exactly  like 
that  of  ordinary  lighthouses,  except  that,  instead  of  waves  of 
light,  wireless  waves  will  give  the  information  to  approaching 
ships.  The  great  advantages  of  such  lighthouses  is  that  fog 
will  not  hinder  their  efficiency. — The  Engineer.     ,  .^  ,   .  -  -     •    • 
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SUPPLY    TRADE    NOTES 


The  Union  Fibre  Company,  Winona,  Minn.,  has  moved  Its 
Chicago  office  from  room  1613  Great  Northern  building  to  the 
Railway  Exchange  building. 

R.  C.  Cole  has  joined  the  staff  of  the  pneumatic  tool  depart- 
ment of  the  Ingersoll-Rand  Company,  New  York,  and  has  been 
stationed   at   the   Chicago  office.        /    '    ;  .:?':V\"';^  ;':f;v  .:^:''^ .:..  ' 

The  Transportation  Utilities  Company,  New  York,  has  ac- 
quired the  entire  business  of  the  General  Railway  Supply 
Company,   Chicago,  effective  April   15,   1914. 

The  engineering  and  contracting  firm  of  MacArthur 
Brothers  Company,  New  York,  has  moved  its  Chicago  office 
to   1892  Continental  and  Commercial   Bank   Building,  r-,;.  i';..  . . 

The  general  offices  of  the  Orenstein-Arthur  Koppel  Com- 
pany have  been  moved  from  Pittsburgh  to  Koppel,  Pa.,  in 
order  that  they  may  be  in  closer  touch  with  the  plant. 

Muir  B.  Snow  has  been  elected  president  and  general  man- 
ager of  the  Detroit  Twist  Drill  Company,  Detroit,  Mich., 
to  fill  the  position  formerly  occupied  by  his  brother,  Neil  W. 
Snow,    deceased.        ;•","',;  .'i'-^:  i''/''^''',-'^~'r^:''-''-'^^.^:':!\^'''-'   '^'.^■•'•■it^^  ! 

Robert  CoUett,  formerly  superintendent  of  locomotive  per- 
formance of  the  St.  Louis  &  San  Francisco,  has  been  appointed 
assistant  manager  of  the  railway  lubricating  department  of  The 
Pearce  Oil  Corporation  at  St.  Louis,  Mo. 

W^alter  A.  Johnson,  formerly  of  Atlanta,  Ga.,  has  been  ap- 
pointed pneumatic  tool  manager  at  the  Pittsburgh  branch  of 
the  Ingersoll-Rand  Company,  New  York.  C.  F.  Overly,; 
formerly  of  Pittsburgh,  has  been  appointed  pneumatic  tool 
manager  at  the  Cleveland  office. 

The  general  offices  of  the  United  States  Light  &  Heating  Com- 
pany  will   be   moved   on    May  20   from  30  Church   street,   New- 
York,   to   the   company's   plant   at    Niagara    Falls,    N.    Y.     This; 
transfer    will    bring    together    in    one    place    the    administrative,; 
sales,  engineering  and  production  departments.  v     ,     -. 

The  Titan  Storage  Battery  Company,  Newark,  N.  J.,  has 
been  established  to  take  over  the  business  of  the  Baltimore 
Storage  Battery  Company,  Baltimore,  Md.  The  new  com- 
pany will  continue  under  the  same  ownership  and  manage- 
ment as  its  predecessor.  There  will  be  no  change  in  the 
policy  of  the  latter  beyond  that  of  expansion  of  operations. 

The  Standard  Steel  Castings  Company,  Cleveland,  Ohio, 
lias  placed  in  operation  a  new  shop,  80  ft.  by  253  ft.,  and  has 
installed  an  additional  two-ton  convertor,  thus  increasing  the 
capacity  of  the  plant  to  25  tons  of  castings  per  day.  Thomas 
B.  Lavey,  who  for  the  past  seven  years  has  been  superin- 
tendent of  the  Isaac  G.  Johnson  plant  at  Spuyten  Duyvil, 
N.  Y.,  has  been  made  superintendent.     '  a^   -^S^i^ii^^  ;;■;.■    .;>~^^ 

•  Walter  Bentley  has  recently  been  appointed  western  repre-*' 
sentative  of  the  Curtain  Supply  Company,  Chicago.  He  is  a  son 
of  H.  T.  Bentley,  superintendent  of  motive  power  of  the  Chicago 
&  North  Western,  and  has  had  a  thorough  railway  training. 
Beginning  in  the  stores  department,  he  worked  his  way  through 
various  branches  of  railway  work,  having  served  in  different 
departments  of  the  shops  and  in  the  roadmaster's,  general  super- 
intendent's and  purchasing  agent's  offices.  The  last  two  years 
he  has  represented  the  Baldwin  Locomotive  Works  and  the 
Standard  Steel  Works  Company.     !;:;/..o..^':/;iv..V  V 

Frank  N.  Grigg,  whose  appointment  as  sales  agent  of  the 
Transportation  Utilities  Company,  New  York,  for  the  south- 
eastern and  southern  district  of  that  company,  was  announced  in 
the  April  issue,  was  born  in  Richmond,  Va.,  August  9,  1876.  He 
entered  the  employ  of  the  Chesapeake  &  Ohio  in  1892,  and  spent 
ten  years  in  the  motive  power  and  stores  department  of  that 


road,  tn  January,  1903,  he  became  eastern  "representative  of  the 
Adams  &  VV'estlake  Company,  Chicago,  and  for  the  past  year  up 
to  the  time  of  his  new  appointment  he  has  been  district  manager 
of  the  Standard  Heat  &  Ventilation  Company,  New  York,  with 
office  at  Washington.  Mr.  Grigg  has  his  office  at  room  1201, 
Virginia  Railway  &  Power  building,  Richmond.  lie  is  also  sales 
agent  for  the  Rostand  Manufacturing  Company,   Milford,  Conn. 

The  announcement  is  made  that  the  United  States  Steel  Corpo- 
ration and  its  subsidiary  companies  propose  to  have  a  compre- 
hensive exhibit  of  their  operations  at  the  Panama-Pacific  Exposi- 
tion in  San  J""rancisco  in  1915.  It  will  begin  with  the  ore  fields, 
and  carry  on  an  educative  picture  of  ihe  operations  in  ore  min- 
ing, rail  and  water  transportation,  dock  operations,  coal,  coke 
and  pig  iron  production,  steel  manufacturing  in  its  various  lines, 
and  will  also  present  the  processes  of  manufacturing  of  many 
of  its  subsidiary  companies'  i)roducts,  including  National  pipe; 
also  how  it  utilizes  its  by-products  and  the  display  of  many  uses 
in  which  its  general  products  are  employed,  typifying  the  ad- 
vancement in  the  uses  of  this  country's  resources.  In  addition 
to  the  material  exhibits  before  mentioned,  the  corporation  in- 
tends to  exhibit  in  a  comprehensive  manner,  by  moving  pictures, 
its  operations  throughout  all  departments  showing  the  ramifica- 
tions of  the  processes  of  the  corporation's  operations.  It  is  pro- 
posed as  well  to  set  forth  to  the  world  the  work  which  the 
United  States  Steel  Corporation  has  done  towards  the  social 
welfare  of  its  employees  and  those  depending  upon  them.  Also 
it  will  exhibit  many  forms  of  safety  devices  that  have  been  con- 
ceived liy  the  corporation  officials  and  its  employees.  In  this 
social  welfare  department  will  also  l)e  shown  the  niethods  em- 
ployed in  the  aid  and  care  of  the  injured.--..^  •.,'..;:'■.";,.   ..V  ' 

'Frank  H.  Clark,  formerly  sales  manager  of  the  railroad  de- 
partment of  the  Watson-Stillman   Company,   New  York,  has ' 
recently  bought  the  Ch.ambers  throttle  valve  business  of  that 
V  ^^       company     alid     estab- 

lished the  Chambers 
Throttle  Valve  Com- 
pany with  himself  as 
president.  Mr.  Clark 
was  born  in  New  York 
on  March  8,  1872.  He 
obtained  his  start  in 
the  railway  supply 
business  in  1890  when 
he  entered  the  employ 
of  the  Standard  Coup- 
ler Company,  of  which 
his  father  was  presi- 
dent. In  1893  he  went 
south  to  Atlanta,  Ga.. 
to  engage  in  a  general 
railway  and  mill  supply 
business,  and  in  1897  in 
connection  therewith 
opened  a  machine  shop 
and  foundry  to  which 
" '■;■  :-'   r^   '  ^   ■  '  ';    he  later  added  a  boiler 

repair  shop.  Three  years  later  he  sold  his  business  and  re- 
turned to  New  York  to  enter  the  sales  department  of  the 
Townsend  &  Downey  Ship  Building  Company.  When  this 
company  went  out  of  business  in  1903  he  became  vice-presi- 
dent and  treasurer  of  T.  N.  Motley  &  Company,  Inc.,  dealing 
in  railway  supplies  at  New  York.  He  remained  with  this 
company  about  five  years  and  then  left  to  enter  the  railroad 
sales  department  of  the  Watson-Stillman  Company.  About 
three  years  ago  he  brought  to  that  company  the  throttle 
valve  invented  by  John  Chambers,  of  the  Atlantic  Coast  Line, 
and  has  since  devoted  a  very  large  portion  of  his  time  to 
the  development  and  introduction  of  that  appliance.  The 
office  of  the  new  company  is  at  30  Church  street.  New  York. 


F.    H.    Clark 
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Catalogs 


Power  Hammers. — Beaudry  &  Company,  Inc..  141  Milk  street, 
Boston,  Mass..  have  recently  issued  a  four  page  leaflet  descriptive 
of  the  Beaudry  Peerless  jiower  hammers.  These  hammers  are 
either  belt  or  motor  driven  and  are  made  in  seven  sizes 

Locomotive  Cr.\nes. — Bulletin  No.  30  from  the  McMyler 
Interstate  Company.  Cleveland.  Ohio,  is  descriptive  of  that  com- 
pany's type  J  standard  gage  locomotive  crane.  Illustrations  are 
included  showing  the  cranes  in  use  in  various  capacities. 

Drilling  St.vnds. — Bulletin  E-31  of  March  1.  1914.  issued  by 
the  Chicago  Pneumatic  Tool  Company.  Fisher  building,  Chicago, 
is  devoted  to  the  Duntley  electric  sensitive  drilling  stands.  In- 
formation is  also  given  concerning  electric  drills  to  fit  these 
stands. 

MetXl  Mouldings  and  Shapes. — This  is  the  subject  of  a 
catalog  just  issued  by  the  Dahlstrom  Metallic  Door  Company, 
Jamestown,  N.  Y.,  manufacturers  of  cold  drawn  metal  mould- 
ings. The  catalog  is  very  complete  and  shows  a  large  variety  of 
shapes  for  metal  moulding. 

\'osT  Draft  Gear. — Pampiilet  Xo.  IS,  issued  by  the  Hart- 
Otis  Car  Company,  Ltd.,  Montreal.  Que.,  descril)es  the  Yost 
draft  gear.  This  is  a  lever  friction  draft  gear  of  high  capacity 
and  has  been  in  experimental  service  for  several  years.  It  is 
now  in  use  on  a  large  number  of  cars  in  severe  service. 

Pinches  and  Shears. — Catalog  12  from  The  Ironton  Punch 
&  Shear  Company,  Ironton,  Ohio,  illustrates  and  describes  the 
various  machines  made  by  that  company,  including  vertical 
jumches  and  shears,  horizontal  punches,  universal  shears,  straight- 
ening rolls,  bending  rolls,  multiple  punches,  gate  shears,  steam 
hammers  and  other  tools. 

Mall  Bearings  in  Axle  Generators. —  r.ulletin  No.  12  of  the 
S.  K.  ¥.  Ball  Bearing  Company.  50  Church  street.  New  York, 
is  a  15  page  booklet  dealing  with  the  use  of  ball  bearings  in  the 
axle  generators  of  railway  electric  lighting  eciuipment.  The 
booklet  is  well  illustrated  and  contains  on  tiie  last  page,  a  list  of 
the  railways  using  this  type  of  bearing  in  axle  generators. 

Steel  Boiler  Tubes. — The  National  Tube  Company,  Pitts- 
burgh, Pa.,  has  issued  a  circular  entitled  .\bout  Steel  Boiler 
Tubes,  which  is  based  on  the  report  of  the  International  Boiler- 
makers' Association  comtnittee  on  the  subject  of  steel  versus 
iron  tubes.  The  economy  claimed  for  the  National  steel  tube 
is  presented  in  this  circular  in  the  form  of  a  problem  in 
arithmetic.  .  -■;.   ■.■.:.■ 

>..*  Foster  Locomotive  Superheater. —  The  Power  Specialty 
Company.  Ill  Broa«l\vay.  New  ^'ork,  is  issuing  a  catalog  de- 
Voted  to  the  Foster  locomotive  superheater.  The  first  instal- 
lation of  this  superheater  was  made  un  the  Pennsylvania  Rail- 
road over  two  years  ago.  The  catalo..?  includes  drawings  show- 
ing the  application  of  the  superheater  as  well  as  drawings  of  a 
number  of  detail  parts.  ■........- .v.  ■  .... 

S.\FETV  First  in  EmerS-  Wheel  Work. — The  American 
Emery  Wheel  Works,  Providence,  R.  1..  has  recently  issued  a 
chart  on  how  to  prevent  grinding  wheel  accidents.  This  chart 
is  so  arranged  that  it  may  conveniently  be  hung  on  a  wall.  .\ 
red  disc  with  the  words  "Safety  First"  in  white  appears  in  the 
center.  Copies  of  the  chart  will  1-e  furnished  to  users  of 
grinding  wheels  on  application. 

Fle.mble  Joints. — The  Moran  I'lexible  Steam  Joint  Company. 
Inc.,  Louisville.  Ky..  has  issued  a  catalog  showing  the  various 
types  of  flexible  connectors  for  pipe  which  are  manufactured  by 
that  company.  Illustrations  are  included  showing  these  joints 
in  use  on  steam  lines  in  engine  houses,  as  well  as  in  the  flexible 
connections  between  locomotives  and  ttnders.  Patents  have  been 
granted  on  an  applicati<in  to  locomotive  steam  pipes. 
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The  PiToT  Tube  and  Fan  Testing. — This  is  the  subject  of 
bulletin  No.  35.  Series  1,  pf  January.  1914,  issued  by  the  Amer- 
ican Blower  Company.  Detroit.  Mich.  The  bulletin  contains  32 
pages  and  is  issued  solely"  in  the  interest  of  standardizing  pro- 
cedure so  that  fan  ratings  can  be  specified  in  a  manner  under- 
stood by  all  who  have  to  deal  with  them.  The  American  Blower 
Company  does  not  manufacture  nor  sell  the  instruments  de- 
scribed in  the  pamphlet. 

Steel  Pipe. — In  some  w^y  the  Bulletin  No.  IIB,  issued  by  the 
National  Tulie  Company,  I'ittsburgh,  Pa.,  and  commented  on  in 
this  column  last  month,  was  headed  'Tron  Pipe."'  There  was  no 
excuse  for  this  error,  as  any  one  who  is  at  all  familiar  with  the 
products  manufactured  by  the  National  Tube  Company  must 
realize  that  it  has  to  do  only  with  steel  products.  In  this  con- 
nection that  company  has  just  issued  a  folder  under  the  title 
of  '"1  bought  It  Was  Steel — But  It  Wasn't."  which  indicates 
clearly  tlie  nature  of  its  i  roduct. 


he  February.  1914,  number  of  the 
description  of  the  7000th  locomotive 
turned  out  by  the  Hann<  versche  Maschinenbau-Actien-Gesell- 
schaft,  Hanover,  Germany.  This  locomotive  was  completed 
January  30.  1914,  and  is  a  ten-wheel  freight  engine,  with  super- 
ate  Railways.  The  Journal  also  in- 
first  locomotive  turned  out  at  these 
works  and  a  historical  sketch  dealing  with  the  mort  important 
locomotives  from  the  first  t<>  the  7000th...  .   ,  .,       . 


German    Locomotives. — 
Hanomag  Journal  gives  a 


beater,   for  the   Prussian   S 
dudes  illustrations  of  the 


Silent  Ch.mn   Drue. —  l*><ii>k   No.   125  issued  hv  the  Ltnk-Beh 


Company.  Chicago,  contains 
concerning  the  application 
chain    to   varitius   kinds   of 


a  great  deal  of  valuable  information 

of    that     company's    link-belt    silent 

machinery.     The   book   contains    112 

])ages.  and  is  handsomely  gotten  up  and  well  illustrated.  Among 
ther  data  it  includes  a  number  of  tables  giving  the  horsepower 

transmitted  by  link-belt  cha  ns  of  various  pitches  and  widths  at 

ble  with  this  book  tf)  select  the  size 
suitable    for    anv    work    under    con- 


different  speeds.     It  is  poss 
of    chain    and    wheel    most 
sideration. 


I-Orges,   Blowers.  E.xhai 


71", 


iT  Fans.   Etc. — General  catalog   Xo. 


)f  cqui; 
ore  ')r 


179   has    lieen    issued    by   th ;    Buffalo    Forge    Company,    Buffalo, 

in.  in  size,  and  contains  304  pages, 
quipment  and  tools  which  are  illus- 
less  detail  are  forges  ;  blowers ; 
punches  ;  shears  :  bending  ma- 
tion  woodworking  machines;  steam 
iystem  apparatus  for  heating,  ven- 
cal  draft;  air  washers;  humidifiers 


N.    ^'.      It   is  5  in.   liy 
.\mong  the  various  lines  of 
trattd  and  <lescribcd  in  m 
exhaust   fans;   disk   fans;   dfills 
chines  ;  tire  setters  ;  combin 
engines   and   turbines ;    fan 
tilating.   drying   and   mechan 
and  dchumidifiers. 


.\xle  Light. — Bulk-tin  No.  11  from  the  Consolidated  Railway 
I'-lectric  Lighting  &  Equipmest  Co.,  Hanover  Bank  building.  New 
N'ork,  tells  of  the  developn^nt  of  the  Consolidated  axle  light 
equipment,  and  in  an  attr^tive  manner  descrilies  fully  the 
various  details  of  the  ai)pafatus  and  the  principal  advantages 
which  are  claimed  for  it.  While  no  radical  changes  have  been 
made  in  the  equipment,  a  tiumlier  of  important  improvements 
have  been  made  in  the  <letai|s.  The  dynamo  has  cast  handhold 
covers  instead  of  sheet  iron  covers,  the  pole  changer  has  been 


strengthened  and  Timken  rol 
Street  Locomotive  Stoker 


er  bearings  have  been  added. 


-Catalog  14.  from  the  Locomotive 
Stoker  Company,  Schenectac  y.  N.  Y..  di.scusses  briefly  the  ad- 
vantages of  the  Street  locomotive  stoker,  and  presents  general 
views  and  important  dimensions  of  a  number  of  locomotives 
equipped  with  such  stokers  On  the  Baltimore  &  Ohio.  Norfolk 
&  Western,  Chesapeake  &  Olijio,  Hocking  Valley,  Virginian,  New 
York  Central  Lines,  Chicago,  Burlington  &  Quincy,  and  the  Buf- 
falo, Rochester  &  Pittsburgh.  Then  follow  comments  on  the 
effect  of  the  mechanical  stokjer  on  tonnage,  steam  pressure,  ca- 
pacity, speed,  train  movements,  cleaning  fires^  safety,  reliability, 
labor  and  the  fireman. 


':^.t^y\i'' 


Jf NE,"  I914'^;-;:'V>;;V; 


RAILWAY     AGE 


rJl^'':':  S.r, 


ilinlii^ 


A-^-*/k 


GAZETTE. 


MECHANICAL     EDITION  VC-C^V 


■«»r" 


ANICAL   EPrT 


mim 


INCLUDING    THE 

American  Engineer 

Published  on  the  First  Thursday  of  Every  Month   by  the       • -. : 
SIMMONS-BOARDMAN   PUBLISHING   COMPANY, 

.■•"'■■'';•■■'  WooLwoRTH   Building,  New  York,  N.  Y.  ■•'■   -.    'v'-'^ 

CHICAGO:     Transportation   Bldg.  CLEVELAND:     Citizen's   Bldg. 

.    ,.       :.^_  LONDON:     Queen    Anne's    Chambers,    Westminster.  .,    .. 


'Edward  A.  Simuons,  President  L.   B.   Sherman,    Vice-President 

Henry   Lee,   Secretary 
■J   :••,■■     The  address  of  the  company  is  the  address  of  the  officers.     •-.■ 

Roy  V.   Wright,  Editor  ,.'..\     '  v". 

R,  E.  Thayer,  Associate  Editor  C.  T,.  Peck,  Associate  Editor 

A.  C.  Loudon,  Associate  Editor  George  L.  Fowler,  Associate  Editor 


Subscriptions,  including  the  eight  daily  editions  of  the  Railway  Age 
Gazette  published  in  June  in  connection  with  the  annual  conventions  of 
'he  Master  Car  Builders*  and  American  Railway  Master  Mechanics'  Asso- 
ciations, payable  in  advance  and  postage  free: 

United  States,  Canada  and  Mexico $2.00  a  year 

Foreign  Countries  (excepting  daily  editions) .       8.00  a  year 

Single    Copy    20  cents 

Entered  at  the  Post  Office  at  New  York,  N.  Y^  as  mail  matter  of  the 
second  class.  .    ■'  .    ^-  ■'  --y  '.-  ;v"=.  >.  [■   '•■.' 

WE  GUARANTEE,  that  of  this  issue  4,400  copies  were  printed ;  ttiat  of 
these  4.400  copies.  3.672  were  mailed  to  regular  paid  subscribers.  150  were 
provided  for  counter  and  news"  companies  sales,  259  were  mailed  to  adver- 
tisers, exchanges  and  corrsspondcnts.  and  319  were  provided  for  samples  and 
office  use;  that  the  total  copies  printed  this  year  to  date  were  26,000,  an 
average  of  4,334  copies  a  month. 


Vol L- ME  88 


June,  1914 


Number  6 


■■-  ^•■--  ■- ^:v^.>-    CONTENTS  .  :^::;1:1- •;.>":%•■ -^- 

EDITORIALS:    ':■■:■  i'l':-  /■i'V^'' :/: '''{l-':  ''.:■:' •'^'■i.^- ^        .''^■X:--:S:V--'-''^y, 

The  Draft  Gear  Competition. ....,.........."....  J ...,.........'. ..  2if' 

Competition  on   Engine  House  Work 277  - 

Ash   Pan   .Air  Openings 277 " 

Economy    in    Tools 277. 

Studying  the   Distribution  of  Power 278 

The    Fuel    Association 278  • 

Maintenance   of  Draft   Gear 278. 

General   Officers  and  the  Drawing  Office. ..  .;...iv. -.,,•.«>.,...►>..;....  i^ 

COMMUNICATIONS:  ■  ■  '  '    ■ 

Reducing   the   Weight   of   Boilers 280 

Why    College    Men    Leave    Railway    Work 280 

Eliminate  Your  Metallic  Packing  Troubles 280 

Wiring    for    Electric    Headlights 281 

Step  for  Locomotive  Running  Boards 281 

Turning    Driving    Wheel    Tires 281 

Questions    for    Car    Designers 282 

Watering  Rails  to   Prevent   Slipping 282 

GENERAL:  :         ,  ...:     .;   v.,  .  -      ..    :. 

Railway    Fuel    Association    Convention. ...:...  ;v.. .. ..r.",', v.. .'.;.•  ••-^2i43  " 

Flange   Lubricators    *  ^>.;i.  *  ^.  2$J\ 

Railway    Storekeepers'   .Association i  vVi.-, . .;  2?4 

Performance   of   French    Pacific   Type   Locomotives. ....';. .v^^'.'V,k..'.^>' 2SI8 

CAR  DEPARTMENT:  ■  '  ^  ■- ?  :^    ".i  V^-v" 

Hot    Boxes    ;;;  tvV.  •>  299!  > 

Air_  Brake    Association    Convention ..-'.i  . .  •■  ,-3dl 

Freight   Car   Design    and   Construction .....»».  i,.. ... .   306 

Dairy   Refrigerator  Car .^i V.'.;; *^:; 308 

Reflector    for    Observation    Car    Windows.  .........  ,,...y..»  »,,.^  ...  .v   3iO 

SHOP  PRACTICE:  '  ^      ■  '  '■■•'''.     -■  ' ■  ■  ^  ^  '■:■'' 

Plant    for    Repairing   Boiler   Tubes ..  31! 

Vacuum   Lifting   Device 312 

Master    Boiler    Makers'    Convention 313 

;■  Drilling  the  Sinokebox  Flanges  of  Locomotive  Cylinders 319 

Apprentice    Material     319  ■ 

.Tig  for   Drilling  Crosshead   Shoes 320 

Electric  Welding  at  the  Angus  Shops  of  the  Canadian  Pacific 321' 

Grinding    Exhaust    Nozzles    322  • 

^EW  DEVICES:  .    .  .  ■ 

Planer    for    Heavy    Work . .  ...  ,  .;;  .i,.,-,  .  .■..  *,»•.  i  iiiiiVi.  ■.n.^'...  i^.,;-.  i  .  .  ■S& 
Triplex    Hvdraulic    Pump.  ... ...................  V. ...... .. ..  i. .....   331 

Hancock    Coal    Si)rinkler 325 

Oxy-Acetylene    Welding    .\pplied   to   Manufacturing 325 

Horizontal    Drilling   Machine 326 

Strainer    and    Drain    Valve 326 

Interesting   .\daptation   of   Electric   Hand   Drill 327 

Heavy   Service   Shaper 327 

Cast  Steel  Bumper  with  Friction  Draft  and  Buffing  Gear 328 

Portable    Radial    Swing   Grinder 329 

Ball    Bearings   on   Turntables .>.....  329 

('■rinding  Machine  of  the  Open  Side  Planer  Type ;. . i . i^i  Jlfit  .■ 

Long  Distance   Gasolene  and   Oil   Pump 130 

Adjustable    Pliers ., .   331 

High    Pressure    Volumetric   -Air   Meter ...-.^  . .  i   3JI 

1  ost  Draft  Gear ..1- .*>:4.  |i2 ^ 

>^EWS   DEPARTMENT:  ..-...,  7:  ■■^';-:  >  ;:.v 

Meetings  and   Conventions   .v»i»i«  v.'*-.'^»«Vi.v«*v4'>..»*;^.  .>«V»>»».«^^^^ 

Personals .i  ..■.'..■  i ■■.■*..-.  ...■.  .f  JJS  , 

Supply  Trade   Notes    ....;,...; .".v.;-..   337  . 

-  u Idioms      ••••«•••••«••«■•«■•••■••*••'••••••••••.•«•-•.•  •■* ■♦  •  •  •,"'•  •i*'*  '*''^s'%Jt'.  »•?*!* 


The  Draft 


A  large  number  of  contributions  were  re- 
ceived in  the  draft  gear  competition  which 
•'■    ,'       ***^     '  closed  on   Maj^   15.     Because  of   the  num- 

...     Competition  jj^r  it  has  been  impossible  for  the  judges 

to  thoroughly  examine  them  and  come  to  any  decision  as  to  the 
prize  winner  in  time  for  publication  in  this  issue.  It  is  ex- 
pected that  all  of  the  papers  will  be  examined  within  the  next 
two  or  three  weeks  and  that  the  prize  article  will  be  published 
in  our  July  number.  We  wish  to  take  this  opportunity  of  thank- 
ing those  of  our  friends  who  co-operated  with  us  so  heartily 
and  effectively  in  helping  to  make  the  competition  a  success. 


Competitioa^ 
on 


Remember  the  competition  on  engine  house 
work  which  was  announced  in  the  May 
issue.  A  prize  of  $50  is  offered  lor  the 
engine  House  work  jj^g^^  article  on  this  subject  received  before 
July  15,  1914.  The  judges  will  base  their  decision  on  the  practical 
utility  of  the  suggestions  made  or  the  practices  which  are  de- 
scribed, and  space  rates  will  be  paid  for  articles  which  are  ac- 
cepted for  publication  but  do  not  win  the  prize.  There  is  no 
restriction  placed  on  the  subject  chosen,  but  it  must  be  along  the 
lines  of  the  handling  of  running  repairs  to  locomotives  in  round- 
houses. A  number  of  suggestions  were  made  in  the  <iriginal  an- 
nouncement, and  among  these  was  the  subject  of  the  <^rganization 
of  forces.  The  perfecting  of  an  efficient  organization  in  an  en- 
gine house  is  a  difficult  matter,  and  any  light  that  can  be  thrown 
on  a  means  of  accomplishing  this  will  be  greatly  appreciated  by 
many  engine  house  foremen  and  others.  There  are  foremen  in 
this  country  handling  large  engine  houses  successfully  who 
should  be  able  to  write  a  vcr\-  interesting  and  instructive  article 
on  the  organization  of  an  engine  house  staft^^-^.^^^j:^^':;..'.    \  \y-'\'- 


Ash  Pan 


The  principal  topic  of  discussi<Mi  during  the 
;     ;first  day  of  the  Fuel  Convention  was  ash 

pan  air  openings.  The  first  principle  of 
, .  ;  openings  .fuel  economy  is  to  consume  every  par- 
ticle of  fuel  as  thoroughly  as  possible.  To  do  this  oxygen  must 
be  present,  and  enough  of  it  to  combine  with  the  gases  etnitted 
from  the  fuel.  In  other  words,  air  must  be  present  in  the  fire- 
box and  in  the  fuel  bed.  Professor  Parr  pointed  out  in  his 
chemical  treatise  on  clinkering  and  honey-combing,  that  an  in- 
sufficient air  supply  materially  aided  the  formation  of  clinkers, 
and  that  on  account  of  this  the  ash  was  not  carried  to  its 
infusible  state.  The  discussion  that  followed  substantiated  his 
claims  and  many  instances  were  mentioned  whereby  honey- 
combing was  eliminated  by  increasing  the  ash  pan  air  openings. 
Mr.  Hatch  in  his  paper  on  ash  pan  air  openings.  •;lio\ved  the  ad- 
vantages to  be  gained  by  having  these  openings  large  enough, 
giving  instances  where  they  had  been  found  materially  deficient. 
This  subject  is  worthy  the  serious  consideration  of  all  me- 
chanical officers  and  any  improvements  made  will  show  returns 
in  increased  fuel  efficiency. 


7    Economy   ^       .-A"  interesting  discussion  at  the  convention 
■//v->  ■.■  -.'■- *^v.v.;.  ;J'^. -;'    of   the    Railway    Storekeepers'   Association, 
•■'..-'•       '''■"      '      held  in  Washington,  D.  C.  May  18-20.  cen- 
..,:•;..  lools  tered  on  the  question  of  receiving  salvage 

when  issuing  tools.  On  many  roads  the  practice  is  consistently 
followed  out  of  insisting  on  a  broken  hammer  or  oil  can  being 
received  when  a  new  one  is  issued  unless  there  are  very  good 
reasons  for  issuing  the  new  tool  without  any  return.  In  such 
cases  an  order  signed  by  some  one  in  authority  must  be  pre- 
sented before  the  new  material  is  issued.  It  is  difficult  to  under- 
stand why  some  practice  of  this  nature  is  not  more  generally 
carried  out.  If  it  were,  it  is  quite  safe  to  say  that  the  number 
of  shovels  and  oil  cans  that  are  stowed  away  on  most  loco- 
;  motives  for  emergencies  would  be  considerably  reduced.  .\  case 
in  point  is  that  of  a  locomotive  which  had  six  scoop  shovels  in 
good  condition  hidden  away  in  various  places.     If  the  fireman 


if-'. 


■2». 
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of  this  engine  had  been  compelled  to  turn  in  a  broken  or  dam- 
aged shovel  every  time  he  got  a  new  one  it  is  improbable  that 
this  condition  would  have  existed.  There  are  a  great  many 
men  who  seem  to  have  a  mania  for  collecting  as  many  tools 
of  one  kind  as  they  can  possibly  lay  their  hands  on,  and  another 
means  of  preventing  such  accumulation  is  that  of  checking  up 
the  equipment  on  locomotives  periodically.  Such  a  checking 
should  not  be  made  merely  with  tiie  idea  of  removing  all  excess 
tools  but  also  to  see  that  each  locomotive  has  a  proper  equip- 
ment of  tools.  There  are  plenty  of  locomotives  that  have  no 
tools  of  one  kind,  while  others  have  several  of  the  same  kind, 
and  if  a  proper  distribution  were  made  it  would  not  only  place 
all  of  the  cngincmcn  in  better  position  in  case  of  trouble  while 
on  the  road,  but  by  distributing  the  tools  where  they  are  needed, 
would  avoid  the  necessity  of  tools  being  drawn  from  the  store 
departJTjent  to  complete  the  locomotive  equipment.        •.:,.-;.  ^  '  • 


.;       I,     ,  .  ^ ,,  In   his  openuig  address  betore  the  Inter- 

Studymg  the  ,    ,,    ,  i-     i     n         •  .•  .   .i 

national    Kaihvav   ruel    Association   at   the 

.'    Distribution  of  convention   iuld'in  Chicago,   May   hS  to  21, 

".;  ::'.'■       Power  President    Collett    touched    briefly    on    the 

careful  and  studied  distribution  of  locomotives  to  different 
parts  of  a  railway  to  secure  the  best  results.  The  Frisco,  with 
which  Mr.  Collett  was  until  recently  connected,  has  had  re- 
markable results  from  such  methods  of  power  distribution, 
developed  largely  under  his   direction.  :^v-^..".     ,.-:.    ''',■■■:    ■-^■ 

It  is  difficult  to  understand  why  more  roads  have  riot  gone 
more  deeply  into  this  question.  I'or  example,  there  are  loco- 
motives on  almost  any  railway  traversing  a  bad  water  district, 
which  give  much  less  trouble  than  others  when  using  this 
water.  W  ould  it  not,  therefore,  be  the  logical  move  to  assign 
as  many  locomotives  of  that  class  as  were  available  to  the  bad 
water  district,  transferring  the  others  to  districts  with  a  better 
quality  of  water?  We  have  in  mind  a  case  in  which  several 
locomotives  of  a  class  that  caused  much  trouble  by  foaming. 
were  operated  on  a  district  where  the  water  was  of  a  nature 
that  greatly  aggravated  this  trouble.  It  was  impossiljle  to  work 
them  more  than  one  round  trip  without  a  washout,  or  at  least 
a  change  of  water.  There  was  another  class  of  locomotives  on 
the  road,  noted  because  of  the  absence  of  trouble  from  foaming. 
These  engines  were  slightly  less  powerful  than  the  others,  and 
for  that  reason  the  operating  officers  refused  to  assign  them  to 
that  district,  regardless  of  the  fact  that  the  larger  engines  could 
not  at  any  time  be  worked  to  their  full  capacity  because  of 
foaming,  and  in  no  instance  got  over  the  road  with  full  ton- 
nage without  having  to  double  several  times. 
'■■  Another  practice  which  does  not  make  for  economy  is  the 
use  on  a  locomotive  of  coal  radically  different  from  that  for 
which  the  engine  is  drafted,  without  making  any  alterations 
in  the  grates  or  front  end  arrangement.  The  usual  result  in 
such  cases  is  a  repetition  in  the  roundhouse  work  book  of  the 
report  "engine  not  steaming,"  until  the  foreman,  employing  a 
method  of  "cut  and  try,"  gets  the  nozzle  tip  small  enough  In- 
bridging  or  bushing,  so  that  a  sufficiently  violent  draft  is 
created  to  make  the  engine  steam  in  spite  of  the  nature  of  the 
coal.  Jn  one  instance  of  this  kind,  the  road  foreman  of  en- 
gines had  the  tip  reduced  from  4^.  in.  to  3->8  in.,  with  the  re- 
sult that  the  engine  steamed ;  but  the  effect  on  the  hauling  ca- 
pacity can  be  readily  imagine<l  and  needs  no  enlarging  upon. 
Either  the  locomotive  should  not  have  been  assigned  to  a  di- 
vision where  it  was  necessary  to  use  coal  of  such  quality,  or  it 
should  have  been  carefully  redrafted  and  different  grates  in- 
stalled, if  necessary,  to  insure  the  obtaining  of  maximum 
economy.  ■■;:'=;.'. ^ [ .-.v;-::  'V  •  ;:-.c-. 

There  may  be,  and  probably  are,  locomotives  that  will  do 
reasonably  good  work  under  considerably  varying  conditions. 
Some  roads  have  standardized  designs  that  are  used  with  slight 
changes  over  an  entire  system ;  but  it  must  be  remembered 
tiiat  these  engines  were  designed  only  after  a  careful  study  of 


tile  conditions  over  the  entire  road,  and  that  these  conditions 
were  given  due  consideration  in  the  designing.  Even  then  it  is 
seldom  possible  to  produce  an  engine  that  will  satisfactorily 
meet  the  requirements  of  every  division  without  some  alter- 
ations being  made. 

It  should  not  be  expected  that  all  locomotives  will  work 
equally  well  under  all  conditions  and  by  bearing  this  carefuly 
in  mind  in  making  powet  assignments,  much  more  satisfactory 
results  may  be  obtained. 


The 

Fuel 

Association 


The  sixth  annual  convention  of  the  Inter- 
nati(  nal  Railway  Fuel  Association,  held  in 
Chic  igo  last  month,  was  one  of  the  best 
convL-ntions  the  association  has  held.  This 
organization  is  peculiar  i  m  that  it  aims  to  interest  everybody 
having  anything  to  do  vvi  th  fuel  on  railroads.  It  therefore  in- 
cludes in  its  membership  coal  mine  operators,  fuel  experts,  rail- 
way fuel  agents,  fuel  ins  lectors  and  those  men  whose  duties 
have  to  do  with  the  consi  imption  of  fuel.  Naturally  with  such 
a  membership,  the  fuel  s  tuation  is  viewed  from  a  number  of 
different  angles,  although  here  are  some  problems  that  are  com- 
mon to  all.  The  task,  therefore,  of  choosing  subjects  that  will 
interest  and  be  of  value  ito  the  entire  membership  is  difficult, 
and  the  association  is  to  be  congratulated  on  the  success  with 
which  it  met  this  condition.  The  subjects  taken  as  a  whole, 
were  broad  enough  to  be  ©f  interest  to  all  of  the  members,  and 


at  the  same  time  specific 
those  who  desired  it. 

Some    members    believed 
too   many   papers   to   perm 


nough  to  give  d.etail  information  to 


that  this  j-ear's  program  contained 
t  of  thorough  discussion  within  the 
time  allowed,  and  it  was  suggested  that  a  lesser  number  be 
presented  next  year.  The  re  is  no  question  but  that  this  is  a 
good  plan.  Other  associat  ons  have  followed  this  practice  with 
\  cry  good  results.  It  gi  es  the  members  an  opportunity  to 
thoroughly  digest  all  of  he  subjects  to  be  presented  before 
they  reach  the  convention  and  to  formulate  ideas  to  be  offered 
in  the  discussion  of  the  p:  pers.  The  discussion  of  papers  pre- 
sented at  a  meeting  of  th  s  kind  is  of  great  importance,  and, 
in  some  cases,  more  important  than  the  paper  itself;  so  that 
everybody  should  be  given  an  opportunity  to  add  what  they  can 
from  their  own  experience  Further,  they  should  come  to  the 
convention  fully  prepared  ;o  offer  something  of  value  on  the 
subjects  under  discussion.  Xo  member  should  be  guilty  of 
raying  "I  have  nothing  to  say  on  the  subject;  I  came  to  listen." 
when  requested  by  the  el  air  to  make  some  remarks.  Such 
persons  might  as  well  say,  "I  came  to  hear  what  other  roads 
are  doing  in  this  respect,  out  what  we  are  doing  we  will  keep 
to  ourselves."  A  broad,  intelligent  discussion  is  the  life  of  the 
association  and  every  men|ber  should  do  what  he  can  to  in- 
crease its  value.     As  a  member  he  owes  it  to  the  association. 


Maintenance 

of 
Draft  («ear 


A  maiter  car  builder,  who  has  given  much 
time  i  nd  oI)servation  to  the  study  of  the 
draft  ;ear  problem,  in  commenting  on  our 
competition  which  closed  on  May  15,  sug- 
gested that  far  too  little  att  mtion  is  given  to  the  proper  upkeep 
and  maintenance  of  that  part  of  the  eciuipment.  One  of  the  most 
imporant  functions  of  the  cjraft  gear  is  to  protect  the  car  from 
damage  in  transmitting  anJ  absorbing  the  pulling  and  buffing 
stresses.  It  is  therefore  of  prime  importance  that  it  be  kept  in 
good  condition  and  that  s  ich  repairs  or  replacements  as  are 
necessary  from  time  to  time*  be  made  promptly.  The  draft  gear, 
unlike  most  of  the  other  imaortant  parts  of  the  equipment,  is  lo- 
cated where  it  is  difficult  to  inspect  it,  and  especially  to  observe 
its  action  under  working  cofditions.  Because  it  is  out  of  sight, 
little  thought  is  given  to  it  unless  its  condition  becomes  so  bad 
that  serious  damage  is  done  to  other  parts  of  the  car.  Then  it 
is  immediately  condemned  hiecause  of  its  failure,  although  such 
failure  might  easily  have  bee  a  prevented  if  the  gear  had  been  in- 


.■  T  '    .  »      •■'.• 


June,  1914 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


279 


spected  rnore  regularly  and  more  carefully,  and  a  few  slight  ad- 
justments had  been  made  to  compensate  for  the  wear  and  de- 
terioration."-'.; "^r;-  •  ■■;^;-  •>:  '"n-  ^  .  r  ./  .x''-:  ..%^-^^^■  \^ 
\\  hen  wheels  are  applied  to  a  freight  car  it  is  with  the  expec- 
tation that  they  will  have  to  be  renewed  in  a  period  of  five  years, 
or  less.  Different  parts  of  the  air  brake  are  periodically  in- 
spected, and  cleaned  and  repaired  at  a  heavy  expense.  And  yet 
in  spite  of  the  severe  demands  made  upon  it  the  draft  gear  is 
o.xpected  to  do  duty  indefinitely  without  wear  or  breakage,  and 
if  it  fails  it  is  severely  condemned.  The  master  car  builder  re- 
ferred to  above,  after  making  a  careful  check,  has  come  to  the 
conclusion  that  the  draft  gear  should  be  overhauled  after  it  has 
been  in  service  about  five  years.  If  done  at  this  time  the  con- 
ditions are  such  that  the  expense  will  be  less  than  if  a  longer 
period  is  allowed  to  intervene  and  greater  insurance  will  be  af- 
forded the  car  and  its  lading.  If  thoroughly  overhauled  and 
readjusted  it  is  expected  that  the  gear  will  continue  in  service 
for  another  four  or  five  years  without  any  very  great  amount  of 
attention.  .■  .". 


..rV,  ■  „^j    (-)a:__-_       It  will  be  generally  admitted  that  the  aver- 
'."■'•  age  railroad  drawing  office  takes  consider- 

able time  in  turning  out  work.     This  may 
Drawing    Office        jj^    j^^    jq    \-acV.    of    organization ;    and    in 

some  cases  it  is  undoubtedly  due  to  this  cause,  in  part,  but  all 
railroad  drawing  offices  are  not  poorly  organized,  and  even  where 
the  organization  is  not  wiiat  it  might  be,  there  are  other  causes 
contributing  to  slow  accompiishnient  of  results.  There  may  be, 
and  probably  are  in  many  cases,  more  than  two  such  causes, 
but  there  are  two  which  will  probably  appeal  to  anyone  familiar 
with  drawing  office  methods  as  being  among  the  foremost — the 
haphazard  way  in  which  higher  officers  demand  information 
from  the  mechanical  engineer,  and  the  switching  from  one  job 
to  another,  which  is  necessary  in  order  to  furnish  the  infor- 
mation^/;•;>  ■■•.■•.: '^-V  •  ■•'.--■■■  ;'■"!';:■';  '^:^:-  /%-''■ --•_  ■■-4'  •';■■^■;•'^;'•  ••/;.-'i:-!' ■  ?■'^>''■-i;^ 

When  information  is  required  by  railway  commissions,  or  for 
use  in  answering  questions  at  investigations,  the  entire  drawing 
office  staff,  or  a  great  part  of  it,  as  a  rule,  has  to  be  concen- 
trated on  the  work  and  other  matters  set  aside  until  it  is  com- 
pleted. Jt  is  conceded  that  such  conditions  will  seriously  dis- 
organize the  routine  work,  .'ind  unfortunately  such  conditions, 
due  to  the  activity  of  the  various  commissions,  have  ver\'  often 
been  the  rule  rather  than  the  exception.  But  aside  from  such 
conditions,  which  at  the  worst  are  but  temporary,  general  officers 
trequintly  use  little  or  no  judgment  or  consideration  in  making 
demands  on  the  drawing  office.  It  requires  but  jlittle  search  to 
tmd  examples  of  important  work  l)eing  entirely  dropped  for  sev- 
eral days  to  prepare  information  which  has  been  requested  "at 
once*'  by  a  superintendent  of  motive  power  or  a  vice-president, 
and  which,  after  it  has  been  furnished,  lies  unused  for  weeks  or 
months.  It  may  be  urged  tiiat  the  officer  concerned  believed 
when  lu-  made  the  request  that  it  was  urgent.  Probably  he  did ; 
tiiere  are  tiines  when  such  conditions  are  bound  to  crop  up; 
but  they  should  not  be  allowed  to  do  so  everj-  day,  as  they  do  on 
some  roads.  If  some  of  our  higher  officers  would  endeavor  to 
mstill  into  themselves  and  tlieir  own  office  staffs  some  of  the 
ideas  as  to  efficiency  which  they  are  constantly  urging  on  their 
subordinate  officers,  conditions  in  this  respect  would  be  much 
improved. 

The  second  cause  for  waste  of  time  is  largely  a  product  of 
the  first,  'iaking  draftsmen  away  from  work  on  which  they 
have  their  minds  concentrated  means,  aside  from  the  time  taken 
m  accomplishing  the  other  work,  a  waste  in  getting  settled  down 
again  when  it  is  finished ;  and  w  hen  the  second  job.  as  is  some- 
tmies  the  case,  hangs  fire,  a  man  may  have  several  jobs  on  his 
hands  at  once  and  be  continually  shifting  from  one  to  another, 
a  condition  which  is  productive  of  much  lost  time.  This  can, 
however,  be  avoided  to  a  considerable  extent  by  keeping  a  por- 
tion of  the  staff  on  the  larger  jobs  and  assigning  the  less  im- 


■^\: 


portant  wofk  to  others  who  art  kept  free  from  heavy  assign- 
ments purposely  for  handling  short  jobs  and  preparing  infor- 
^ttiation  for  hurried  demands.  This  also  provides  a  good  means 
of  training  men  for  later  assignment  to  the  more  advanced  de- 
signing and  testing  work,  when  vacancies  occur.     .,  .^, ••  . 


NEW    BOOKS 


Hand  Book  of  United  States  Safety  Appliance  Standards  for  Freight  Cars. 
Bound  in  paper.  32  pages.  Size  4  in.  by  6  in.  Published  by  1.  D. 
MacAlpine,  Cleveland,  Ohio.  Price,  10  cents  per  copy;  75  cents  per 
dozen   copies;    $5    per   hundred  copies.       .•  ..;/:■.^'  -"•'..-■ '\\/'''-  ■•.^■:-v' ■••-,' 

This  pamphlet  is  a  copy  of  the  safety  appliance  standards 
issued  by  the  Interstate  Commerce  Commission,  and  was 
compiled  with  the  idea  of  presenting  these  standards  in  a 
convenient  form  for  car  inspectors.  The  boolj  is  well  indexed 
and  contains  plates  showing  the  applicatisDn  of  various 
standards. 


Hmo  to  Build  Up  Furnace  EiHcicncy.     By  Joseph  W.  Hays,  combustion  cngi- 
;■    :'.:iieer.       125    pages.       4  Ji     in.    hy    7%    in.       Illustrated.       Publislved    tiy 
Joseph  W.  Hays,  Rogers  Park,  Chicago,  111.     Price  $1. 

This  is  intended  as  a  handbook  of  fuel  economy  and  is  the  seventh 
edition  published.  The  book  is  written  in  a  breezy  manner  and 
anecdotes  are  frequently  used  for  the  purpose  of  illustration.  The 
chapters  deal  with  such  subjects  as  Why  and  How  Fuel  Is 
\\  asted,  How  to  Determine  Fuel  Waste,  How  to  Stop  It  and 
How  to  Keep  It  Stopped. 


Structural  Design.  By  Horace  R.  Thayer,  assistant  professor  of  structural 
design,  Carnegie  Institute  of  Tochnologj-,  Pittsburgh,  Pa.  228  pages. 
6  in.  by  9  in.  Illustrated.  Published  by  I).  \"an  Xostrand  Company, 
25  Park  Place,  Xew  York.     Price  $2. 

This  is  a  second  edition,  revised,  of  volume  one  and  considers 
-the  elements  of  structural  design.  The  author  has  endeavored 
to  develop  a  book  which  logically  connects  mechanics  and  stress- 
es on  the  one  hand  and  structural  design  on  the  other.  This 
gap  in  the  past  has  usually  been  filled  by  lectures,  notes  and  per- 
sonal explanations  on  the  part  of  the  teacher.  \'olume  two,- 
which  is  now  in  preparation,  will  apply  these  principles  to  the 
design  of  simple  structures  such  as  I  beams,  spans  and  plate 
girder  bridges.  This  will  l)e  ft)llowed  l)y  a  third  volume  on  such 
advanced  structures  as  cantilevers,  movable  bridges,  suspension 
sjians  and  arches.  The  whole  series  will  be  uniform  in  style 
and  treatment.  It  is  intended  throughout  to  combine  theoretical 
and  practical  considerations,  giving  each  its  due  emphasis,  at 
the  same  time  preserving  an  order  and  arrangement  which  render 
it  a  desirable  text.    -     .  •  ■  ...;:-    ::\'.  '.-■.■:■  '•.■•.•   ::■  ■■  ■'■■■ 


■*.w^. 


The  Fuels  Used  in  Texas.  By  William  B.PlilTlips  and  S.  tr  Worrelir 
269  pages.  6  in.  by  9  in.  Illustrated.  Bound  in  paper.  Published 
,-■.■ -by  the  University  of  Texas,  Austin,  Texas.  ■,■;■;  V- ■•"  W  t-v  ■'■,•''■.■•'  '•'.'• 
This  is  bulletin  X'o.  307,  issued  by  the  Vniversity  of  Texas.  The 
reason  for  offering  the  publication  is  based  on  the  fact  that 
while  Texas  has  large  supplies  of  good  and  cheap  fuel  it  is  not 
utilized  to  the  best  advantage.  The  producticn  of  coal,  lignite, 
natural  gas  and  petroleum  docs  not  nearly  keep  pace  with  cur- 
rent demands  nor  promise  well  for  the  future.  The  workable 
area  of  coal  in  the  state  is  8.200  square  miles,  with  a  possible 
addition  of  5.300  square  miles.  The  workable  lignite  area  is 
.^0.000  square  miles,  with  a  possible  addition  of  10,000  square 
miles.  A  special  feature  of  the  coal  industry  in  Texas  is  that 
by  far  the  greater  proportion  of  the  product  is  used  for  railroad 
purposes,  only  a  small  proportion  going  into  domestic  use.  The 
l)ook  has  a  number  of  excellent  half-tone  illustrations  and  ci>n- 
tains  a  large  number  of  tables  giving  the  composition  of  the 
various  Texas  coals  and  lignites.  Considerable  space  is  also  de- 
voted to  the  briquetting  of  Texas  lignite,  as  well  as  its  distillation 
for  the  recovery  of  by-products.  :/-^.^U''  '-■^^'^    '  5v..C.-. 
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COMMUNICATIONS 


REDUCING  THE  WEIGHT  OF  BOILERS  ; 


.:.■:..,'. .;.  .>/•..■■-'',"■••■■■!;...'     Boston,  Mass.,  February  9,   1914. 

V    To  THE  Editor: 

No  American  horizontal  return  tubular  boiler  built  with  butt 

:^;  joints   has   exploded,    I    believe,   in   the   joint,   but   two,    to   my 

•''  knowledge,  have  cracked  at  the  edges  of  the  joints   sufficiently 

';":  to   cause  leakage.     The   pressure   was    immediately   reduced   and 

-■';.  explosions  thus  prevented.     I   shall  not  be  suprised  to  hear  of 

vj  more  cases,  and  there  may  be  a  few  explosions.     The  reason  for 

•  =  the   trouble   with   butt   joints   is  that,   as   usually   designed,   they 

-"  possess  a  feature  which  causes  bending  of  the  plate  with  changes 

'.  "in  pressure,  as  in  the  case  of  a  lap  joint,  but  to  a  smaller  extent. 

•They  are  so  designed  that  they  are  not  equally  strong  on  both 

;  sides  of  the  plate,  and  the  joint  bends  as  the  pressure  increases, 

■;.and  returns  as  it  decreases.    Some  years  ago  I  designed  several 

V.' wide  joints  and  tested  them  to  destruction  on  the  large  machine 

>•  «U.  the  Watertown  Arsenal.    They  were  so  wide  that  it  required 
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;■'"•,■•-       Recommended    Arrangement  of    Riveted    Joints 

from  350,000  lb.  to  450,000  lb.  to  break  them.  While  under 
strain  they  always  took  the  form  shown  in  Fig.  1  and  the  dis- 
tance c  was  about  3/16  in.  when  they  broke.  I  did  not  appre- 
ciate the  significance  of  this  behavior  at  the  time,  and  not  until 
tile  cracking  of  the  plates  in  the  two  butt  joint  boilers  referred 

vie  did  this  dawn  upon  me.  The  one-sided  feature  of  the  joint 
caused  the  bending,  the  bending  caused  the  cracks,  and  the  cracks 
would  have  caused  explosions  if  they  had  not  been  detected  by 
the  escaping  steam. 

;■  Since  these  cracks  occurred  I  have  always  required  the  butt 
straps  of  boilers  on  the  opposite  sides  of  the  plates  to  be  of  the 
same  width  and  the  rivets  in  double  shear.  Furthermore,  I  have 
made  the  straps  as  narrow  as  possible  in  order  to  have  the  rows 
of  rivets  as  near  together  as  practicable  so  that  the  inside  strap, 
which  is  not  caulked,  would  have  small  opportunity  to  straighten 
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out,  due  to  the  curvaturf  of  the  shell,  between  rows  of  rivets.  I 
have  always  made  inside  straps  very  thick  to  diminish  this  action. 

Figs.  2  and  3  show  such  joints  as  I  advocate.  Fig.  3  showing 
the  better  design.  The  latter  joint  can  be  made  with  an  efficiency 
of  92  per  cent,  or  more.  The  joint  in  Fig.  1  can  be  theoretically 
of  this  efficiency,  but  its  one-sided  feature  renders  this  misleading. 

I  received  my  first  knowledge  of  the  type  of  joint  shown  in 
Fig.  3  from  the  illustrations  of  the  boilers  of  the  steamship 
Kaiser  JJ'ilhcliii  dcr  Gro$sc  which  were  published  in  Engineering 
nearly  twenty  years  ago.  This  is  illustrated  in  Fig.  4.  The 
fault  of  this  design  is  tliat  the  straps  are  too  wide  and  the  rows 
of  rivets  parallel  to  the  ^xis  of  the  joint,  too  far  apart. 

I  have  treated  this  njatter  at  some  length  in  order  to  lead 
logically  to  tlie  conclusion  that  the  plates  of  the  cylinders  of 
boilers  can  be  made  thfiner  than  usual  by  the  use  of  a  non- 
one-sided  or  symmetrical  butt  joint.         --.¥:/•>;     F.  W.  Dean. 


WHY    COLLEGE    ^EN    LEAVE    RAILWAY   WORK 


Los   Angeles,   Cal.,   February  21,    1914. 
.To   THE   Editor  : 

I  know  quite  a  number  of  college  men  who  entered  railroad 
service ;  some  were  well  adapted  to  the  work  and  some  were  not, 
but  with  few  exceptions  all  are  now  in  other  businesses.        .'■'., 

One  young  man,  of  the  best  type  for  railroad  work,  well  liked 
and  even  complimented  b\-  his  fellow  workmen  as  having  good 
iilcas.  left  after  three  months'  service,  giving  as  a  reason  that 
"a  college  man  is  foolish  to  remain  with  a  railroad :  there  is  nO: 
future  under  the  present  conditions."  :;-■.:• 

Another  stayed  one  ye|r,  half  of  which  time  was  spent  on  a 
liolt  cutter  and  nut  facing  machines.  On  asking  for  a  change 
the  foreman  told  him  to  '■|\ork  where  I  put  you."'  Who  wouldn't 
leave  under  those  conditidns?     ;••.  ,.,^  ■.:..,'-  :.••      .^  .     •■ 

.\nother  young  man,  a  graduate  of  one  of  the  best  engineering 
Colleges  along  railroad  lines  in  the  L'nited  States,  bright  and 
ambitious,  climbed  the  laridcr  till  he  was  one  rimg  below  the 
master  mechanic  when  conditions  were  set  up  with  which  he  was 
unable  to  cope. 

Still  another,  who  had  excellent  experience  in  various  depart- 
ments on  different  roadsy  was  holding  a  foreman's  position. 
This  man  was  well  up  on  shop  work  and  money-saving  devices. 
The  road  using  his  servicqs  was  very  far  behind  on  many  things. 
In  talking  to  the  superintendent  of  shops  one  day  in  an  off-hand 
way  he  suggested  an  improvement  which  had  been  tried  out 
elsewhere  and  found  to  bt  very  successful.  The  superintendent 
had  no  desire  to  hear  the  suggestion.  In  a  few  months  a  device 
was  put  into  operation  which  was  much  inferior  to  the  one  out- 
lined by  the  foreman. 

These  are  only  a  few  examples  I  have  had  brought  to  my  at- 
tention. These  men  failed  in  railroad  work  because  they  were 
with  the  wrong  company.  E.  L.  Dudley. 


ELIMINATE  YOUR  METALLIC  PACKING  TROUBLES 

..      4...    V.    .        ..        . ,    -      ....... 


To  THE  Editor: 

In  looking  back  over  a 
metallic   packing  line,  both! 


.  •"  i^HicAGO,  IIL,  April  11,  1914. 


good  many  years'  experience  in  the 
as  a  manufacturer  of  metalHc  pack»; 
ing  rings  and  as  a  user  if  them,  the  thought  strikes  me  that 
if  metallic  packings  were  dnly  given  a  fair  show,  much  greater 
mileage  would  be  obtained,  and  tlie  complaints  would  be  much 
fewer.  The  writer  has  see?i  within  the  last  twenty  years  many; 
new  metallic  packings  that  were  put  on  the  market  and  a  great 
many  that  were  not.  If  the  few  good  ones  were  used  right 
how  much  easier  the  life  of  the  packing  man  would  be,  and  con- 
sequently the  poor  over-worked  railroad  man  would  have  less 
cause  to  complain.  j 

This  is  the  day  of  specialists,  ^^'e  have  all  kinds  of  special- 
ists on  railroads,  except  a  packing  specialist.  The  writer  knows 
of  only  a   few  roads  where  the  matter  of  metalHc  packing,  its 


.;-,'*.-...-..f 


.  '^••.  '•-•r;v   - 
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.application,  etc.,  is  dignilied  by  having  a  specialist  attend  to  it. 
On  these  roads  they  have  no  packing  troubles  to  speak  of,  not 
even  with  superheaters.  Occasionally,  of  course,  a  packing  will 
blow,  but  usually  it  is  a  case  of  the  packing  being  pretty  well 
worn  out  and  a  set  of  new  rings  will  cure  the  trouble.  But 
how  about  the  other  roads  where  anybody  and  everybody,  and 
usually  nobody,  attends  to  packing  matters?  Those  are  the 
roads  that  give  the  packing  man  all  his  troubles  and  gray  hairs. 
He  is  called  in  usually  as  a  case  of  last  resort  and  his  packing 
is  blamed  for  all  the  troubles.  He  scratches  his  head  and  tries  to 
reason  out  why  his  packing  works  well  over  on  the  A.  road 
and  not  here.  Finally,  when  he  lands  in  the  roundhouse  and 
calls  for  cases  where  his  packing  has  apparently  fallen  down, 
he  finds  that  a  helper  had  applied  the  packing  and  a  handy 
man  had  made  the  cups.  The  cups  were  new  when  applied 
and  so,  of  course,  they  must  be  right,  the  roundhouse  foreman 
argues.  "VV'ell,  let's  see  your  cups  anyway,  just  so  we  can 
make  sure,"  says  the  packing  man.  When  he  tries  his  gages 
in  the  cups  he  finds  the  angles  off  5  or  6  deg.,  the  cups  much 
too  large,  and  a  few  other  things  of  a  like  nature.  The 
packing  man  instructs  the  back-shop  to  make  the  cups  to  a 
fixed  standard  and  gage;  then  he  gets  the  consent  of  the  di- 
vision master  mechanic  to  have  a  regular  machinist  attend  to 
all  packing  matters  and  see  to  it  that  a  good  packing  is  se- 
lected for  the  job.  At  his  next  visit  to  the  shops  he  finds  that 
his  packing  is  giving  satisfaction  and  everyone  happy. 

It  is  a  matter  of  education,  and  if  the  officers  would  pay  a 
little  more  attention  to  these  matters  much  better  results  would 
be  obtainedj   ;  -.'-..r.  ,  .  >   ...     .A.   E.   M..... 


WIRING  FOR  ELECTRIC  HEADLIGHTS 


•:••;.>:.,."';-        .  SacraMexto,  Cal.,  March   31,   1914./;' 
To  THE  Editor:    -  '  -'^:  '         ';   "  ■'' ' 

I  have  read  with  interest  and  pleasure  Mr.  Kropidlowski's 

reply  on  page  115  of  the  March  issue  to  my  criticism  of  his 

iieadlight   wiring  diagram.      Putting  the  small   chip  of  wood 

between    the   brush   and   the   commutator   would   put   out   all 

the  lights,  including  those  in  the  cab.  the  number  light  and 

the   classification   lamps,   if  these  were   electric,   and  a   little 

grit  on  the  chip  of  wood  would  do  considerable  damage  to 

the  commutator  in  a  very  short  time.     Furthermore,  it  would 

be  very  much  easier  to  shut  down  the  headlight  dynamo  by 

closing  the  throttle  than  to  crawl  out  of  the  cab  and  up  tp 

the   djnamo   to   insert   the    chip   of   wood,    the    results   being 

the  same. 

'■'■■As  to   the  contact   between   the   arc   lamp   carbons  being 

intermittent  and  causing  the  pilot  lamp  to  flicker,  I  was  call- 

mg  attention  to  the   conditions   with   the   engine   standing  on 

a  siding  at  which  time  there  would  be  no  jarring  and  the  pilot 

lamp  would  burn  steadily  as  soon  as  the  arc  was  cut  out  if 

the  wiring  were  arranged  as  indicated  by  Mr.   Kropidlowski. 

.•-.   •       :,.;.;       .,       .r-    ..,-•.  W.    E.    JOHNSTON. 

•  .■'"%■'';'','..>•-,:■  Chief  Draftsman,  Westeru  Pacific. 


I  Mr.  Kropidlowski's  reply  to  this  letter  is  given  below\ — 
Editor.},.     ^,        .. 

-'^   •"    \..'v  /"f:^:iV>^  ;.       Winona,  Minn.,  April  22,  191-4>  "  ' 

To  THE  Editor  :/;■■;;•  'v/;'-:;i,\-r'"v;/ ••;.,-,>.-'o^v;;...;\.^  •;:/ --^  ■'' ' 

I  am  sincerely  grateful  to  Mr.  joKnston  for  bringing  out 
tile  points  he  has.  However,  I  still  do  not  feel  that  they 
make  my  system  of  wiring  unsatisfactory.  It  is  for  the  one 
selecting  a  method  of  wiring  to  decide  which  would  be  best 
suited  for  his  purpose,  and  which  features  he  is  willing  to 
sacrifice,  simplicity  of   wiring  or  a  few  minor  conveniences. 

I  agree  that  the  use  of  the  chip  is  not  the  best  practice, 
as  there  are  always  careless  men  who  would  not  see  to  it  that 
the  chip  was  clean;  also  that  the  same  purpose  could  be  ac- 
complished by  closing  the  throttle,  but  the  throttle  should 
not  be  shut  off  any  more  than  is  necessary  on  account  of  con- 
densation accumulating  in  the  turbine,  where  it  is  injurious  to 


the  blades.     As  to  the  engine  men  remaining  in  darkness,  L; 
think  this  was  answered  in  my  previous  letter.  ■   -  ... 

Regarding  the  incandescent  pilot  lamp  flickering  when  re^- 
ceiving  current  through  the  arc  lamp  carbons,  1  know  from 
experience  that  it  will  not  burn  steadily  even  though  the 
locomotive  is  standing  still.  The  slight  vibration  due  to  the 
exhaust  of  the  air  pump  etc..  will  cause  the  arc  lamp  carbons 
to  break  and  make  contact.     .-...•    .;  Vv  T.  Kropidlowski. 


STEP  FOR  LOCOMOTIVE  RUNNING  BOARDS 


^\\'\w  ;-i'::('^:'--::';.=-----['   y:.'-'^-'-:  New   York,   N.   Y.,   April   14,    1914.    . ' 

To  THE  Editor:  .;j       .    :7»  ■-;.>  ^ ':..-......  -    ::/' 

Boilers  on  modern  locomoti\'es  are  in  ffiattj'  cSises  so  ferge 
that  the  front  doors  of  the  cab  are  too  narrow  for  a  man  to  pass 
through.  It  is  therefore  necessary  to  climb  along  outside  of  the 
cab  to  reach  the  running  boards.  Often  the  <inly  provision  for 
doing  this  is  the  projection  of  the  cab  floor  outside  the  cab  a  half 
inch  or  so.     A  good  step  may  be  easily  and  cheaply  provided  by 


■r-:'./'--'  :;:yy.^:  :i\Mt»^^  Under    Cab    Running     Board    •■■?•'■  ^'V;.-   k'-    ---^ 

placing  a  strip  of  steel  3  in.  below  the  cab  floor  and  flush  with 
the  side  of  the  cab.  as  shown  in  the  illustration.  Whether  the 
front  door  is  passable  or  not  this  is  a  convenience  in  cleaning 
the  windows.  Usually  the  water  shed  above  the  windows  may  be. 
used  as  a  hand  rail,  but  if  out  of  reach  a  small  rail  can  easily  be 
provided.  William  G.  Landon. 


TURNING  DRIVING  WHEEL  TIRES 


\_  '-^v;       1,      "      ^    ^     Richmond,  Va.,  March  21,  1914.    "... 

To  THE  Editor: 

I  have  read  with  a  great  deal  of  interest  several  records 
of  locomotive  tire  turning  on  this  and  other  roads,  published 
in  the  Mechanical  Edition  of  the  Railway  Age  Gazette.  We 
have  in  our  Seventeenth  street  shops,  Richmond,  Va.,  a  lathe 
of  the  same  type  as  that  used  at  Clifton  Forge,  Va.,  and  the 


•  ■.-.:,(- 


"'■Q:  >•". 


'<■:■■     -.J -'.Zfini shin ff  Too/.  Roughing  Toot. 

-U ';';.'••:      Tools   Used    Jn   Turning    Driving    Wheel   Tires  ."  -  ■ 

Huntington,  W.  Va.,  shops,  whose  records  for  turning  driving 
wheels  were  published  in  the  December,  1913,  issue  on  page 
640,  and  in  the  February,  1914,  issue  on  page  61,  respectively. 
In  a  test  on  this  work  made  on  March  18  under  the  super- 
vision of  our  general  foreman,  S.  C.  Moss,  we  turned  four 


•-.''i.,  '<?  '■  • 


/.-.'*  '.• 


<'»"-i.-  -  ■  *. 


-■ -••;''  '\<  '.:  ••-'■  i.-;v'-- 
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pairs  of  56  in.  driving  wheels  in  one  hour  and  fourteen 
minutes,  or  an  average  of  I8J/2   minutes  per  pair  from  floor 

;.  to  floor.  The  quickest  time  from  floor  to  floor  was  17  min- 
utes. The  average  time  for  putting  the  wheels  in  the  lathe 
was  a  little  less  than  4  minutes,  and  the  average  time  for 
taking  the  wheels  out  of  the  lathe  was  an  even  2  minutes. 
■The    machine    used    was    one    of    the    latest    types    of    heav> 

-Vduty  driving  wheel  lathes  manufactured  by  the  Niles-Bement- 

..•.:.■■  r-       ,        _     J^ughjng_CufjDqne_}_nJ_Minyfes^ ^ 

-^'';<'4  ■•-•^  I  !        i        1        ! 

■1  I  I  I  1  I  I ^^r— 

ghed  fo  common  iap^r  as  sho^n 


p*.   *-   '  ■^\  '; 


Method   Followed  in  Turning  Driving  Wheel  Tires  at  the  Richmond 
Shops    of    the    Chesapeake    &.    Ohio 

■-;••.  ;;V'^;lV''--"'^'  '<;:•::':,  ■'•  «::i        ■.  ..;';' f  •-■;'v    .-■!' 

Pond  Company,  and  was  driven  by  a  SO  horse  power  A.  C. 
motor,  which  did  not  give  us  the  advantages  of  variable  speeds 
which  may  be  obtained  where  direct  current  is  used.  The 
accompanying  table  gives  the  report  of  tests  in  detail,  and 
the  drawings  show  the  two  tools  used  and  the  methods  of 
turning  the  tire.     The  maximum  depth  of  cut  was  J4  '"• 


a  -  I 

56 
56 
56 
56 

Average  time  per  pair  from  floor  to  floor,  18J^  minutes. 

■.''.','":  r^.  ■':;'^,:J^\:^'-:^;^  '"^'^^ '•'''' ■^^^'''^■'''     M.  Flanagan, 

;:'    •■.••',.■'•..  •.•'•.■,.••'.■'  ^Ia«ter  Mechanic,  Chesapeake  &  Ohio. 
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QUESTIONS    FOR    CAR    DESIGNERS 


*.\*  ■    ?-     .*'. 


u."  .'■  •    ■;.,;•••       .  Meadville,  Pa.,  May  13,  1914. 
To  TlIK  EOITOK  : 

Referring  to  the  query  in  the  May  issue  by  W.  R.  N., 
relative  to  the  calculation  of  bending  moments  in  the  cor- 
ners of  open  door  framing,  I  would  consider  the  data  given  as 
incomplete.  The  nature  and  magnitude  of  bending  moments 
in  the  top  and  bottom  door  frame  members  will  depend 
primarily  upon  the  manner  of  load  distribution  to  the  center 
and  side  frame  members  of  the  car  body.    .,.-     ^  V    ■•.;;■•    .'.y; 

In  car  body  construction,  two  general  tj'pes  may  be  found: 

(1)  The  center  girder  type  in  which  the  center  sill  is  de- 
signed to  meet  stresses  due  to  total  car  body  and  lading 
weight  plus  the  draft  gear  loads.  No  load  is  carried  by  the 
side  frame. 

(2)  The  side  frame  or  girder  type,  in  which  the  side  sill 
is  designed  to  withstand  stresses  due  to  total  car  body  and 
lading  weight,  and  the  center  sills  to  resist  draft  gear  loads 
only. 

From  these  two  general  types  various  combinations  of 
design  can  be  made.  A  car  of  the  first  type  need  have  the 
side  door  top  or  bottom  frame  members  designed  to  resist 
bending  moments,  due  to  superimposed  load  only,  and  on 
that  account  would  require  door  frame  members  of  minimum 
section. 

In     the     second     type,     however,     the     side-door     frame 


top  and  bottom  members  would  have  to  be  designed 
to  resist  total  bending  moments,  due  to  the  weight 
of  the  car  body  and  lading  at  that  point.  In  this  type 
one  would  expect  to  hi%l  these  members  of  maximum  section. 
A  type  of  car  bodj-  c<»nstruction  is  employed  in  which  the 
design  is  of  the  second  type,  having  side  doors  located  over 
the  trucks.  In  this  casi,  on  account  of  truck  clearances,  deep 
side  sills  under  the  sidt  doors  could  not  be  used  and  there- 
fore the  bending  mometts  at  the  door  opening  are  considered 
as  resisted  by  the  center  sills  at  these  points. 

This  type  of  cantilever  construction  is  used  extensively  by 
the  Pennsylvania  Railroad.        :''-'j'^^>-  --'Y''^:/.'  ■\r^i^i  ■'■■<•':  :-\^'')'''l. 

From  the  foregoing  it  can  b^  seen  that  the  bending  rrio- 
ment  to  be  resisted  by. the  top  or  bottom  door  frame  mem- 
bers will   depend  entirely  upon  the   nature   of  the  car  body 
design,  and  not  upon   llie  vertical   shear  at  points  on  either- 
side  of  the  door.     The  vcrti 
of  bending  moments  in 


shear   passes   through    ;; 


maximum   bending  moment   occurs.     I   would  therefore   sug- 


gest that  W.  R.   N.  de 


cording   to   conditions 
the  center  sills  and  sid< 


ical  shear  alone  is  only  a  criterion 
so  far  as  we  know  that  where  the 
ero    or   reverses   in    sign   a   point   of 


ermine  the   bending  moment   due   to 


total  lading  and  car  bo  ly  load  at  the  door  location,  and  ac- 


istribute   this   bending  moment   over 
framings,  with  the  bending  moment 


assigned  to  the  side  frame,  considered  as  resisted  by  the 
summated  section  modi  ili  of  the  top  and  bottom  door  frame 
members.  R,  X.  Miller. 


WATERING  THE   RAILS  TO  PREVENT  SLIPPING  V 


Mill  Vallev,  Cal.,   May   8,   1914. 

To  THE  Editor  : 

The  article  on  page  17  t  of  the  April  issue  brings  to  mind  a 
road  where  water  on  the  nils  is  a  necessity.  It  is  the  Mill  Valley 
&  Mt.  Tamalpais  Raihva,-  in  California,  and  has  a  grade  8' 5 
miles  long  averaging  6  pi  r  cent  and  in  some  places  as  steep  as 
8  per  cent.  There  are  28  curves  in  this  piece  of  track.  If  the 
curves  were  continuous  thjre  would  be  42  complete  circles  made. 
The  longest  straight  piece  of  track  is  413  ft.  Shay  geared  loco-'-  '. 
motives  are  used  and  wat  ?r  is  run  on  every  wheel.  The  water 
reduces  friction  on  the  curves,  reduces  flange  wear,  keeps  the 
brake  shoes  cool  and  elimjnates  all  wheel  squeaking.  The  loco- 
motive is  always  kept  on  the  lower  end  of  the  train  to  prevent 
breaking  in  two.  When  the  train  is  being  pushed  up  grade 
with  the  cars  in  the  lead,  water  is  forced  by  the  injector  to  the 
leading  truck  of  the  iirst  c  ir. 

'  .;-";\^V  V    Harold  S.  Johnson.      / 


Ab.\ndoxixg  Oil  Fuel.  -It  is  announced  from  Vienna  that 
the  authorities  of  the  Austrian  Xorth  Eastern  Railways  have 
decided  to  give  up  the  us«^  of  oil  firing  on  the  locomotives,  ex- 

the    system    where    there    are    steep 
The  (decision  to  adopt  oil  was  ar-. 
go,  wheh  some  800  locomotives  were 
fuel.     The  work  of  converting  these 
engines  to  coal  firing  agai^  has  already  been  commenced. — The 
Engineer. 


cept  on  those  sections  o 
grades  and  many  tunnels, 
rived  at  about  five  years 
adai)te(l  for  burning  liquid 


4. 


Fast  Run  in  Ireland. — Recently  a  special  non-stop  train  was 
run  from  Belfast  to  Dublin=with  the  chairman  of  the  White  Star 
Steamship  Company,  at  a  Speed  which  constitutes  a  record  for 
the  Great  Northern  Railway,  if  not  for  any  line  in  Ireland.  The 
train  was  composed  of  a  skloon  and  a  third  class  van  and  was 
drawn  by  a  4-4-0  type  locomotive.  The  distance  is  112.5  miles, 
which  was  made  in  116  minutes,  an  average  speed  of  58.19  miles 
per  hour.  Speed  had  to  be  reduced  to  12  miles  per  hour  on  five 
sections  of  the  line  owing  to  relaying  and  other  operations;  to 
20  miles  per  hour  approacling  Scarva  for  reverse  curves,  and 
at  Drogheda  on  account  of  a  curve  and  viaduct ;  and  to  30  miles 
per  hour  approaching  curves  at  Poyntzpass  Station ;  the  train 
had  also  to  negotiate  a  heavy  incline  of  8.5  miles. — The  Engineer. 
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Important   Papers  Dealing  with  the   Most  Eco- 
nomical Methods  of  Handling  and   Using  Fuel 


The  sixth  annual  meeting  of  the  International  Railway 
Fuel  Association  was  held  in  the  LaSalle  hotel,  Chicago,  III., 
May  18  to  21.  The  convention  was  called  to  order  by  the 
president,  Robert  Collctt,  formerly  superintendent  of  locomo- 
tive operation  of  the  St.  Louis  &  San  Francisco.  After  a 
prayer  by  Dr.  T.  F.  Dornblaster,  President  Collett  addressed 
the  association..  ..\\^,..^.v  V     -:;.:-;.:    :/\..   ..•:'•  .^         ,>..;;., 

X-.  /;,  -■^■-■s,  '    ,j  ,:^-"-^-V/:'X    president's    ADDRESS      i_7^::'J:^\^;''jl.'J-...['i^;^'^. 

The  result  of  tlie  work  of  this  association,  in  the  brief  period 
of  six  years,  has  been  very  gratifying,  but  its  opportunities  are 
so  great  that  we  should  never  feel  satisfied.  Enough  cannot  be 
said  to  express  a  proper  regard  for  the  work  of  those  few  men 
who  at  no  small  sacrifice  of  their  time  and  energy,  built  this 
organization.  As  a  result  of  these  meetings  a  broader  and  more 
comprehensive  view  is  had  of  the  whole  fuel  problem,  and  we 
find  the  coal  man  and  the  railroad  man  becoming  better  ac- 
quainted.    ■  ^x:-^;;^  ■!;-.;,.■  '.  -■'  -^'^/i  •.:;;■:;■■> :;  ■■.■[_■  v.v.v----'-  '■  ■    '  :•  . 

Recent  improvements  in  mining  machinerj*.  especially  along 
the  lines  of  electrical  equipment,  are  giving  us  coal  better  pre- 
pared on  the  car.  Some  improvement  has  been  made  in  han- 
dling through  chutes,  to  secure  more  uniform  fuel  on  locomotive 
tenders.  \\'e  need  to  specialize  more  in  this  direction,  and  in 
arriving  at  the  amount  of  fuel  delivered  to  each  locomotive. 
Any  permanent  progress  along  the  lines  of  improved  drafting, 
or  for  increasing  the  feed-water  temperature  before  reaching 
the  locomotive  boiler,  or  other  devices  that  will  result  in  caus- 
ing the  position  of  the  locomotive  crew  to  be  more  attractive, 
will  justify  themselves.  Recent  developments  in  car  design  and 
in  the  air  brake,  have  made  it  possible  to  handle  very  large 
trains;  the  physical  ability  of  the  fireman,  however,  imposes 
certain  limitations  on  the  speed  and  tonnage. 

The  proper  use  of  fuel  on  railroads  depends  also  on  other 
factors.  Fuel  should  be  properly  prepared  for  delivery  to  the 
engine  tank,  and  a  uniform  grade  of  fuel  should  be  supplied 
where  possible.  It  is  fair  to  assume,  where  coal  mines  exist 
on  railroads,  that  such  coal  will  be  used  on  its  locomotives; 
first,  because  of  lower  cost  and  a  constant  supply,  and  second, 
to  stimulate  the  industry.  Efforts  should  be  made  to  learn  to 
use  such  coals  rather  than  criticisms  made  of  the  quality, 
as  the  source  cannot  be  altered.  Every  semblance  of  waste 
should  be  avoided  from  the  time  the  coal  leaves  the  mine 
until  it  reaches  the  locomotive  tender.  If  railway  managers 
are  shown,  concretely,  w^hat  it  costs  to  operate  locomotives 
not  in  good  condition,  the  locomotive  will  not  be  permitted 
to  long  remain  in  this  condition.  The  proper  distribution  of 
engines  to  divisions  to  secure  the  best  results,  the  correct 
loading  of  cars  and  trains,  and  train  movement,  should  be 
carefully  studied  from  the  standpoint  of  fuel  cost,  quite  as 
much  as  from  any  other  angle.  The  make-up  and  schedule 
of  trains  is  important;  it  is  all  along  the  line  of  co-operation 
and  needs  emphasis.  ;.\ 

The  plans  and  specifications  for  the  construction  of  the 
modern  locomotive  are  worked  out  to  the  minutest  detail  and 
when  completed  it  is  a  magnificent  machine.  But  there  lies 
more  opportunity  in  the  finished  education  of  those  who  are 
to  care  for  and  operate  this  machine,  and  not  them  only,  but 
all  whose  line  of  duty  affects  fuel  costs,  than  was  ever  known 
to  the  builder's  art.  The  time  has  come  when  we  must  con- 
serve our  fuel.  It  is  important,  in  any  undertaking,  to  select 
good  employees;  it  is  especially  so  in  railroad  service,  and, 
having  selected  good  employees,  the  education  should  be 
started  along  fundamental  lines  at  the  time  of  employment. 
Loyalty  should  be  developed  with  the  other  qualifications. 


This  is  an  age  of  co-operation.  W'e  are  fast  learning  the 
lesson  that  difference  of  occupation  does  not  imply  necessary 
hostility,  and  that  if  we  want  good  service  we  should  culti- 
vate a  just  pride  in  duty  well  done,  and  should  make  working 
conditions  as  comfortable  and,  above  all,  as  regular  as  pos- 
sible; in  other  words,  cause  each  employee  to  be  in  love  with 
his  work.  Generally  speaking,  this  is  not  a  difficult  problem. 
Considerable  personal  observation  has  convinced  me  that  the 
average  railroad  emploj'ee  desires  to  do  his  work  in  the  most' 
efficient  manner,  but  it  frequently  occurs  that  he  has  never 
had  the  proper  instruction  to  start  him  right.  Under  these 
circumstances  even  a  willing  maji  is  liable  to  fail*  and  I, 
believe  this  will  apply  to  other  occupations.    ,:fr'  'X':^<^.iy:-.'-^  ' '' 

-"■.  ''-■■.;^ -'■::;;■•■-•  ADDRESS  of  dr.  goss----  ■'-'';'■  "^- ■•■'•-.  :■  .  -'•  " 
Dr.  W.  F.  M.  Goss,  chief  engineer.  Chicago  Association  of 
Commerce  Committee  on  Investigation  of  Smoke  Abatement 
and  Electrification  of  Railway  Terminals,  gave  an  interesting 
talk  on  the  significance  of  a  pound  of  coal,  stating  that  in  a 
first  class  modern  stationary  plant  one  pound  of  coal  will  pro- 
duce very  nearly  one  horse  power  for  one  hour,  while  in  a 
modern  superheater  locomotive  it  will  onK-  produce  one  horse 
power  for  20  or  25  minutes.  One  pound  of  coal  used  in  a 
freight  locomotive  will  provide  enough  energy  to  carry  one 
ton  15  or  16  miles,  and  in  a  modern  train  it  will  be  fed  to 
the  boiler  every  52  ft.  of  distance  traveled;  in  other  words, 
if  coal  were  fed  to  the  boiler  continuously  it  would  take  a  rod 
of  coal  ^  in.  square  constant!}'  fed  into  the  firebox.  In  the 
past  the  coal  production-  has  been  doubling  every  ten  j'ears,r 
and  if  this  rate  of  progress  is  continued  between  the  years 
1910  and  1920  the  total  production  during  that  time  will  be 
equivalent  to  the  production  prior  to   1910.  -^ 

In  speaking  of  the  work  of  this  committee  Dr.  Goss  menr!- 
tioned  the  amount  of  coal  used  in  and  about  the  city  of 
Chicago.  Of  21.000,000  tons  of  coal  or  about  5  per  cent  of 
the  total  produced  in  the  country,  used  in  and  around  Chi- 
cago, 1,800.000  tons  is  anthracite  and  3.400.000  tons  is  cok<l:; 
which  comes  from  eastern  sources.  Of  the  bituminous,  4,000,-; 
000  tons  comes  from  eastern  fields  and  12.000.000  from  In- 
diana and  Illinois  fields.  Within  the  city  limits  17,500,000  tons 
are  used  per  year,  a  little  less  than  2,000.000  tons  being 
burned  by  locomotives.  While  it  is  to  be  expected  that  loco^ 
motives  should  produce  more  smoke  proportionately  to  the 
amount  of  coal  used,  on  account  of  the  incomplete  com- 
bustion, the  railroads  should  be  congratulated  upon  the  very 
small  amount  of  smoke  they  do  produce.  It  has  been  found 
that  they  produce  only  20  per  cent  of  the  smoke  in  Chicago. 
The  locomotives  in  Chicago  produce  about  one-half  as  mucii . 
smoke  as  they  do  outside  of  the  city  limits.  -~-* '"";'  "'■:•■ 
The  association  was  congratulated  upon  the  good  work  it 
is  doing,  and  Dr.  Goss  reminded  the  members  that  if  they 
will  take  care  of  the  pounds  of  coal  the  tons  .will  take  care 
of  themselves.    '  '  ';  •       '    *     .'"  .''. 

V   5;^  -ifpNEYCOMB  AND  CLINKER  FORMATIOr<;;7;    .v\ 

TTie  following  is  an  abstract  of  a  paper  by  S.  W.  Parr,  prON" 
fessor  of  applied  chemistrj-,  University  of  Illinois : 

In   studying  the  conditions   of   fusibility  of  the   mineral   coa-^/ 
stituents  of  coal  the   composition  of  the  ultimate   ash   product:: 
will  throw  but  little  light  on  the  subject  if  indeed  it  may  not  be 
actually  misleading.     We  must  keep  in  mind  the  fact  that  there 
are  two  stages  in  the  various  transformations  that  are  going  on. 

Each  stage  has  its  own  fusion  temperature  and  these  are  widely 
separated,  and  any  study  of  the  final  stage  will  liave  value  only 
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as  it  may  furnish  information  as  to  the  possible  conditions  exist- 
ing in  the  intermediate  stage  of  the  combustion  process.  I  refer 
here  in  the  main  to  the  iron  pyrites  or  brasses  in  the  coal.  If 
this  material  is  allowed  to  burn  at  a  leisurely  rate  until  all  of 
the  sulphur  has  burned  out,  the  resulting  product  is  ferric  oxide, 
Fc;  Oa,  and  a  study  of  the  ash  residue  in  which  the  iron  has 
.reached  its  final  state  will  not  disclose  any  increased  tendency 

..ion  the  part  of  the  ash  to  clinker. 

But  studying  the  iron  pyrites  in  its  intermediate  stage  we  find 
that  it  very  readily  parts  with  one-half  of  its  sulphur  content 
and  drops  from  an  indicated  composition  of  FeS,  to  the  composi- 
tion of  FeS.  This  action  does  not  require  any  oxygen  to  remove 
the  one  atom  of  sulphur,  which  is  purely  the  result  of  heat  and 
takes  place  at  a  temperature  between  750  and  900  degs.  F.  Now 
the  further  removal  of  the  final  atom  of  sulphur  does  not  take 
place  at  any  ordinary  temperature  and,  indeed,  requires  about 
1.650  (leg.  F.  for  its  rapid  elimination;  or,  provided  air  in  suf- 
ficient quantity  is  available,  it  will  burn  out  to  a  resulting  product 
of  oxide  of  iron,  FejO,,  which  is  not  only  highly  infusible,  but 
does  not  add  anything  to  the  fusibility  of  its  associated  mineral 
matter  in  the  coal.  It  is  this  intermediate  stage  in  the  trans- 
formation, namely,  the  iron  sulphite  in  the  FeS  form,  which  it 
seems  to  me  is  of  vital  concern  in  studying  this  problem,  because 
it  is  an  easily  fusible  constituent.  Now  it  must  be  evident,  if 
conditions  are  favorable  for  the  formation  of  this  intermediate 
product,  and  these  conditions  are  maintained  for  any  considerable 
length  of  time,  at  the  high  temperatures  of  the  firebox  this 
material  will  run  into  clinker.  '^:-:-''-' i'^:^!^  ',  ■.^'^■y'  r--'-:-r''!'::' 

..  We  have  been  discussing  the  tendency  towards  the  formation 
of  clinker  on  the  grate  bars.  What  explanation  may  that  afford 
for  the  formation  of  clinker  on  the  flue  sheets?  Two  conditions 
must  exist  in  order  to  furnish  any  explanation  along  the  lines 
suggested ;  first,  a  chemical  condition  in  which  the  pyritic  iron 
is  transferred  only  to  the  ferrous  sulphite  or  FeS  stage.  We 
have  already  said  that  this  transformation  may  be  brought  about 
by  heat  alone,  but  it  is  also  true  that  to  remain  in  the  ferrous 
sulphide  stage  it  must  have  an  insufficient  supply  of  air.  other- 
wise it  would  continue  the  process  of  decomposition  until  it 
reached  the  oxidized  form.  Chemically  speaking,  therefore,  we 
need  only  a  moderately  high  heat  and  either  a  shortage  in  the 
oxygen  supply  or  such  a  limitation  in  the  time  element  that  the 
o.xygen  action  is  incomplete. 

We  should  follow  the  possibilities  a  step  further  at  this  point. 
If  the  ash  in  this  half-way  condition  should  be  in  contact  with 
the  higher  temperatures  of  the  firebox  or  be  moved  into  such  a 
zone  by  stirring  or  by  the  movement  of  the  grate,  it  is  entirely 
possible  that  large  masses  of  this  intermediate  material  may  fuse 
over  on  their  outer  surfaces  and  thus  exclude  the  further  action 
of  oxygen.  With  a  heat  sufficiently  high,  say  about  1,600  deg. 
F..  the  sulphur  is  dissociated  and  driven  off.  This  liberation  of 
the  sulphur  causes  small  gas  pockets  or  bubbles  throughout  the 
mass,  and  this  is  very  characteristic  of  these  clinker  formations. 
The  term  "honeycombing"  itself  is  somewhat  of  an  explanation 
of  the  chemical  processes  which  are  going  on.  Particles  of  coal 
which  are  fine  enough  to  be  caught  up  by  the  draft  have,  in  the 
short  distance  they  may  travel,  about  the  right  conditions  as  to 
temperature,  oxygen  supply,  and  the  time  element,  to  bring  them 
to  this  intermediate  or  easily  fusible  stage.  They  are  thrown, 
therefore,  against  the  flue  sheet  in  a  semi-pasty  condition.  The 
outer  surface  glazes  over,  and  no  more  oxygen  may  reach  the 
interior.  They  are,  however,  subjected  to  the  most  extreme  heat 
of  the  firebox,  sufficient  to  dissociate  the  remaining  sulphur 
which  thus  passes  off  as  a  gas,  producing  the  spongy*  or  honey- 
comb effect.  The  iron  remains  behind,  it  is  true,  but  as  ferrous 
iron,  and  in  this  form  it  readily  unites  with  the  silica  present  to 
form  an  easily  fusible  slag.  The  same  ratio  of  iron  to  silica,  if 
it  were  burned  to  the  ferric  stage,  would  represent  a  combination 
with  altogether  different  characteristics  and  a  very  much  higher 
fusion  point. 


From   the   informatio 
periences  it  would  seem 


V.  i^   .  '— 


DISCUSSION       •:  V'  '    '^■^    ■'••        '     •    ■■■■    '— :•; 

brought  out  by  the  members'  ex- 
that  the  sulphur  contents  of  the  coal, 
the  amount  of  ash,  or  tHe  condition  of  the  boiler  were  not  the 
sole  reasons  for  honeycombing  or  clinker  formation.  The 
whole  root  of  the  troulile  seemed  -to  be  in  the  lack  of  suffi- 
cient air  to  insure  complete  combustion.  Many  cases  of  bad 
clinkering  and  hoiicycoitbing  have  been  eliminated  by  giving 
the  ash  pan  more  opeiting.  It  was  also  stated  that  where 
brick  arches  are  used  very  little  trouble  is  experienced.  It 
was  generally  conceded^  however,  that  boilers  in  improper 
condition:  that  is.  with  leaky  flues,  or  full  of  scale,  or  with 
rough  projections  such  as  stay  bolt  heads  and  roughened  ends 
of  flues,  would  be  more  liable  to  honeycomb  than  if  they  had 
been  kept  in  proper  condition.  ;'•';...•.■■..■,.•  V.  --v.-  ••".'•J  '   -• 

Honeycomb  has  also  been  found  on  oil  burners,  showing 
that  the  trouble  was  the  ;lack  of  proper  air  for  combustion  in 
the  firebox.  S.  B.  Flagt,  of  the  Bureau  of  Mines,  substan- 
tiated Professor  Parr's  r4asoning  in  regard  to  the  iron  pyrites, 
and  stated  that  the  low  fusion  temperature  of  the  ash  was  not 
the   sole   cause   of  clinker  or  honeycomb. 

FRONT  END  DESIGN  AND  AIR  OPENINGS  OF  GRATES 

W-:.-.-..\\  AND  ASH  PANS      ;,>>-..:■..;..;■..;;  ■.>,.;;.^v;  ^vj 

M.     C.    M.    Hatch,    superintendent    fuel    service.    Delaware, 
Lackawanna   &   Western,   read   a   paper   on   this   subject.     The 
following  is  an  abstract : 
i' '•  The  front  end  is  a  vacuunj  pump  drawing  air  and  gases  through 
the   ash    pan,    grate,    fuel  j  bed,    firebox    and    tubes,    discharging 
through    the    stack    and    Mlith    the    exhaust    steam    jet    from    the 
engine   cylinders  as  its   source   of  power.     This   pump   must   be 
capable  of  creating  and  maintaining  high  vacuums.     An  engine, 
recently  under  test  at  Altbona,   showed  a   ma.ximum   smokebox 
vacuum  of  19.6  in.  of  wa|er,  equivalent  to    11.32  ounces.     This 
draft  was  measured  in   front  of  the   diaphragm ;   behind  it  the 
draft  had  fallen  to  10.2  in.,  a  drop  of  48  per  cent ;  and  in  the 
fire,  to  3.7  in.,  a  reductioii  of  81  per  cent.     This  indicates  that 
but    19  per  cent  of  the   total   draft   furnished  by  the  front  end 
vacuum  pump  was  actually  active  at  the  fire,  and  leads  us  to  a 
necessity  of  design,  i.  e.,  tfiat  the  losses  in  draft  occasioned  l)y 
friction  in  the  smokebox  ^hould  be  considered  and  reduced  to 
a  minimum.     Excessively  14ng  tubes  will  obviously  cause  greater 
differences  in  the  draft  hebd  between  the  tube  sheets  than  will  :    . 
shorter  tubes  of  the  same  or  even  less  diameter.    On  an  Atlantic 
type  locomotive  with  2  in.  tubes,  13  ft.  85^  in.  long,  6  in.  of  draft 
back  of  the  diaphragm  sustained  a  fuel  rate  of   100  lb.  of  coal 
per  square  foot  of  grate  p0r  hour;  while  on  a  Pacific  type  with  =. ". 
21   ft.  tubes,  2^4   in.  diamet^er,  the  same  draft  burned  but  88  lb.  .. 
of  coal.    These  figures,  while  not  absolutely  determinate,  indicate    -, 
what  is  to  be  expected  w-heii  tubes  are  made  very  long.    A  careful 
consideration  of  all  the  data  at  hand  indicates  that  the  ratio  of    -  . 
tube  diameter  to  length   shlould  be  not  less  than   1   to   110,  and  ; 
that   better    results    will    be   obtained    from   large   boilers    by   the 
introduction  of  combustion  chambers  in  place  of  the  use  of  tubes 
much  over  18  ft.  in  length. 

Front  ends  must  have  Consideration  as  spark  arresters,  or 
more  properly,  spark  killefs,  as  they  should  be  self-cleaning. 
This  means  that  they  must  be  provided  with  an  ample  area  of 
netting  or  perforated  plate,  the  openings  in  which  will  control 
the  maximum  size  of  sparks  emitted.  The  diaphragm  must  be  so 
arranged  that  the  sweep  of  the  gases  under  it  will  carry  all 
solid  particles  with  them,  that  there  may  be  no  accumulation  at 
the  bottom  of  the  arch.  The  drop-stack  or  petticoat  pipe  must 
he  so  designed  and  placed  as  to  cause  proper  cleaning  of  the  .. 
table  plate. 

Front   ends   must  be   designed  to  give  equalization  of  draft     •. 
through   the   boiler  tubes,   and   over   the  entire   surface   of   the  1  . 
fire.     They    must    be    constructed,    mechanically,    in    a    manner  : 
rugged  enough  to  enable  them  to  withstand  the  punishment  in-   , 


'^\'/i"'. '  ■• 
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flicted  by  tlie  action  of  the  liot  gases,  the  at)rasl6n  of  the  soli<T 
particles  of  unburned  fuel  entrained  by  those  gases,  and  ^hc 
motion  of  the  locomotive  in  service.  V^     '-'v''^"''      ■-:   "  ;-:;^;  . 

''One  tendency  of  the  average  engine  house  force  in  regard  to 
iHJZzles  should  be  discouraged,  and  that  is  their  immediate- 
desire  to  reduce  the  size  when  an  engineer  reports  "engine  not 
steaming."  Closing  up  the  nozzle  should  be  a  last  resort,  not 
to  be  permitted  until  all  else  has  been  tried  and  found  ineffectual. 
If  the  opening  must  ultimately  be  reduced,  bridges  or  splits  should 
not  be  used;  bush  or  change  the  tip,  but  leave  a  free  opening 
for  the  exhaust  jet.  E.xperiments  have  shown  that  the  more 
dense  this  vein  of  steam,  the  more  efficient  it  is  as  a  gas  re- 
mover ;  therefore  it  should  not  be  broken  up,  but  should  issue 
free  and  unrestricted  from  the  nozzle. 

.AH  else  being  equal,  the  spark  discharge  is  a  function  of  the 
rate  of  combustion  which  is,  again,  dependent  upon  draft  in- 
tensity. If  we  must  burn  120  lb.  of  average  bituminous  coal  per 
square  foot  of  grate  per  hour,  we  will  have  a  draft,  at  the  fire, 
of  not  far  from  3  in.  of  water.  A  negative  pressure  of  this 
degree  will,  no  matter  how  created,  cause  small  particles  of  fuel 
to  be  carried  off  from  the  fuel  bed  and,  in  the  restricted  space 
of  the  locomotive  firebox,  these  will  not  be  consumed,  but  will 
enter  the  tubes,  be  discharged  into  the  front  end,  and  thence 
from  the  stack.  The  amount  of  solid  matter  discharged  from 
the  stack  is  large  and  the  quantity  and  fuel  value  of  this  loss 
as  ascertained  by  some  recent  investigations  has  been  found  to 
vary  from  2  per  cent  and  1  per  cent,  respectively,  at  a  rate  of 
2,000  lb.  of  dry  coal  fired  per  hour,  to  14  and  12  per  cent,  respec- 
tively, at  a  rate  of  7,000  lb.  ■  ^  :;?:=.;:;  .>;':-•  :^'vV?V;  ■:■ 
Grates. — For  the  combustion  of  120  lb.  of  coal  per  square  foot 
of  grate  per  hour  in  the  firebox  of  a  locomotive  having  56  sq.  ft. 
of  grate  area,  there  will  be  needed  a  supply  of  approximately 
25,000  cu.  ft.  of  free  air  per  minute.  If  we  consider  that  this 
amount  must  pass  through  the  grates,  that  which  enters  the 
lire  door  being  neglected,  we  will  find  its  velocity,  when  the 
grate  has  30  per  cent  air  openings,  must  be  about  1,500  ft.  per 
minute,  and  if  the  air  openings  in  the  grate  are  50  per  cent  of 
the  total  area,  the  resulting  velocity  will  be  900  ft.  per  minute. 
The  principles  of  efficient  combustion  will  be  best  served  if  the 
percentage  of  air  openings  be  made  as  large  as  possible  without 
causing  losses  of  fuel  through  the  grate.  Care  must  be  taken  to 
see  that  grate  bars  and  grate  bearers  fit  the  firebox  sheets  and 
each  other  as  they  should,  that  the  shaking  mechanism  is  con- 
venient to  operate  and  that  it  locks  the  grates  level  and  securely 
(a  tilted  finger  grate  means  a  burned  grate)  and  that  proper  at- 
tention is  given  this  very  important  and  often  slighted  part  of  the 
locomotive  in  shop  and  engine  house.       ^i^  '^'i'^:.'\rr  ■■2^-':i\r  '^ .'  :^^  't-  '.' 

..y'-Ash  Pan. — The  proper  theory  of  ash  pan  air  opening  can  1>e 
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enunciated  in  a  few  words:  Air  mgress  opening  in  asli  pans 
should  be  of  sufficient  area  to  ensure  the  presence  of  atmospheric 
;  pressure  under  the  fire  when  the  grate  is  working  at  its  maximum 
'  fuel  rate.  The  standard  practice  card  of  one  locomotive  builder 
V  leads:  "The  total  unobstructed  air  openings  in  the  ash  pan  need 
.V  not  exceed  the  total  tube  area,  nor  must  they  be  less  than  75  per 
f;  cent  of  the  total  tube  area."    One  of  the  largest  railroads,  which 


lias  gone  into  matters  i>f  this  sort  deelwr  than  any  other,  has 
established  a  standard  ash  pan  opening  of  not  less  than  14  per 
■cent  of  the  grate  area.  Prof.  W.  F.  M.  Goss  concludes,  from 
data  gathered  at  the  locomotive  test  plant  at  St.  Louis,  that  "It 
is  evident  that  after  a  relation  of  0.14  sq.  ft.  of  air  inlet  per 
square  foot  of  grate  was  reached,  no  further  decrease  of  draft 
occurred  when  the  air  inlets  were  increased;  and  when  the 
air  inlets  were  less  than  0.11  sq.  ft.  "per  square  foot  of  grate,  the 
draft  necessary  to  supply  air  increased  very  rapidly."  : 

Let  us  compare  the  practice  of  the  locomotive  builder  men- 
tioned abtive  with  tliat  indicated  by  Prof.  Goss.  Consider  an 
engine  with  a  grate  area  of  65.8  sq.  ft.  and  a  tube  fire  area  of 

8.73  sq.  ft.      :-W--'-  •,.■..-■-.•  :  =■;.  .v  •    ■  •= 

■:  ?-V.'"  ^  ■  •         '  •  '"■:•:'.'    '■■■■■<    ■-■■»'•■■  -        •        1       - ' 

-    •..  .  ;,\.    .v..  ..-•'.."-■.■•.  •:■■..;■... Air  openings  in  ash  patts, 

v..;-       ;•:' :   '    ••■?.,.;";.■.;■■.  "  ';•:'■;  V'^;'^"^-.  square  feet 

:-;'"V:^-;.''\     ■  '    '  ;;- "' :  ;'■  /Vv^^"":- ;.  >•-■  'Buijckr        W.  F.  M.  G. 
Maximum     i»iii;.J!v.;.r.^  ••••••■••*  ••••■•'•-•>•»•■••      8.73  9.21 

.Nlinimum    •v;.'-,>*;-,.Vi . ..:.»;.. » iVi.vVr-'     ^-55  :  .y^i.tj^- . 

The  maximum  of  Prof.  Goss,  shown  to  give  best  results,  ex- 
ceeds the  minimum  allowance  of  the  builder  by  29  per  cent.  In 
other  words,  modern  engines  working  with  an  ash  pan  air  in- 
gress opening  equal  to  75  per  cent  of  the  tube  area  have  but  0.7 
as  much  as  they  should  have,  according  to  what  are  at  present 
our  most  reliable  data. 

Let  us  compare  the  performance  of  two  locomotives  with  ash 
pans  designed  according  to  the  above  maximum  and  minimum.  -•. 

An  engine  with  65.8  sq.  ft.  of  grate  area  had  9.2  sq.  ft  of  ash 
pan  air  inlet,  equivalent  to  14  per  cent  of  the  grate  area  and,^ 
under  heavy  test  conditions,  when  consuming  130  lb.  of  coal  per 
square  foot  of  grate  per  hour  with  a  firebox  draft  of  3.2  in.,  had 
but  0.3  in.  draft  in  the  ash  pan.  '' /r"  V  -    .r  a '■  ^ -iL-  \'^' ■{::.■'. 

A  second  engine,  tested  at  St.  Louis,  had  a  total  tube  fire 
area  of  6.51  sq.  ft.,  a  grate  area  of  49.9  sq.  ft.,  and  ash  pan  air 
inlets  of  4.95  sq.  ft.,  equivalent  to  74.5  per  cent  of  the  tube  area 
and  9.72  per  cent  of  the  grate  area.  This  engine,  under  about  the 
same  test  conditions  as  the  first,  showed,  while  at  a  fuel  rate  of 
116.25  lb.  of  coal,  a  vacuum  in  the  ash  pan  of  0.64  in.  with  2.22 
in.  in  the  firebox. 

The  accompanying  diagram  shows  ash  pan  coefficients  as  ob- 
tained at  St.  Louis  and  also  includes  data  gathered  from  later 
tests.  All  indications  here  point  to  the  conclusion  that  an  ash 
pan  air  inlet  equivalent  to  14  per  cent  of  the  total  j[rate  area  will 
give  perfectly  satisfactory  results.  ■;,'  v:/^^.  '-■•■  I'-'  :^  ^-'' ^v -./;  v-r  ' 

■..^:-C-^'~^'r---'}^'y--}A-S  ■■'■'-  DISCUSSION  ■■f^^.f.^^':\^/v.>:-Vv;v.'"'-';^-S 
The  discussion  of  the  pre\  ions  paper  in  regard  to  the  open- 
ings in  ash  pans  was  directly  in  line  with  the  position  taken 
by  the  author  of  this  paper.  Exceptions  were  taken  to  his 
irecommendations  that  no  bridge  should  be  put  in  a  nozzle; 
many  believed  that  rather  than  to  increase  the  nozzle  open- 
ings a  bridge  will  be  sometimes  necessary  to  make  the 
exhaust  fill  the  stack. 

G.  E.  Sisco,  of  the  Pennsj'lvania,  gave  the  following  figures 
from  some  tests  made  by  that  road:  -     ;'       .... 

pra ft  in  front  Evaporation 

Nozzle      :' .  'y     '"_.■.■.■'■;■        ..    -^'"'i'        of  diaphragm  per  hour 

Round ..;;^.....;v-,v..         10.2  in.  43,702  lb. 

Rectangular 14.6  in.\-.'    .- ;    49,284  lb. 

Elliptical    19.6  in.  ■'    "         58,882  lb. 

He   also   stated   that   the    Pennsylvania   is   making   some   tests 

on  a  new  type  of  nozzle,  which  is  round  with  four  radial  arms 

extending  in   toward   the   center  for   certain    fixed   distances. 

The  cross  section  of  these  arms  is  in  the  shape  of  a  triangle, 

with    the    apex    downward.      In    stationary    tests    these    nozzles 

"have  given  excellent  results  and  are  now  to  be  tried  out  in 

-road  service.     It  was  pointed  out  that  this  new  type  of  nozzle 

would     give     a     greater     surface    with    which    to    entrain    more 

of  the  gas  and  act  as  a  better  vacuum  pump  in  the  front  end. 

It  was  also  stated  that  the  conditions  under  which  stationary 

tests  were  made  did  not  give  an  indication  of  what  the  draft 

would  be  while  on  the  road  on  account  of  the  wind  action 

as  the  locomotive  passes  along  at  a  high  rate  of  speed. 

Mr.  Hatch,  in  closing,  stated  that  on  a  ten-wheel  passenger 
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J;  engine  with   10314   sq.  ft.  of  grate  area  he  has  been  able  to 

•^decrease  the  draft  in  the  ash  pan  from  one  inch  to  one-tenth 

/'of  an  inch  of  water  by  increasing  tlie  air  opening  from   3jl> 

I»  per  cent  of  tlie  grate  area  to  7.75  per  cent,  or  61  per  cent  of 

the    flue    area    to    100.2    per   cent.      This   engine    was   burning 

V  anthracite  coal,  and  he  recommended  8  per  cent  of  the  grate 

^  area  for  ash  pan  opening  when  this  kind  of  coal  is  used. 

UNIFORM     METHODS    OF     COMPUTING     FUEL    CON- 
SUMPTION 

The  following  is  from  a  paper  by  C.  F.  Ludington,  chief  fuel 

•j  supervisor,  Atchison,  Topcka  &  Santa  Fe: 

Accounting  systems  may  be  uniform,  but  comparisons  between 
railways  are  decidedly  unsatisfactory,  due  to  vast  differences  in 
operating  conditions.  We  may  adopt  uniform  methods  of  records, 
but  cannot  expect  uniform  comparisons.     In  advocating  a  system 

.of  fuel  accounting  I  am  very  much  in  favor  of  the  plan  whereby 
daily  accounts  are  maintained,  enabling  the  fuel  department  to 
intelligently  supervise  the  excessive  consumption  of  fuel  by  in- 
dividual trips  not  to  exceed  three  or  four  days  after  the  per- 

. .  formance  is  made.  The  Santa  Fe  has  adopted  the  plan  of  figur- 
ing fuel  performance  from  the  train  despatcher's  daily  train 
tally  sheet,  the  information  being  taken  direct  from  the  train 
sheet. 

For  the   first  eight  months  of  the  fiscal  year,   which  ends   in 
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is  no  method  of  telling' how  much  coal  has  been  issued  or  no 
effort  made  to  obtain  accurate  issues,  it  is  not  human  nature  X(^ 
expect  that  the  enginemen  or  others  will  show  very  much  care 
in  the  use  of  it.  The  Santa  Fe  has  36  mechanical  weighing 
plants  and  is  displacing  all  old  style  shovel  and  gravity  chutes 
with  modern  plants  of  this  kind  as  fast  as  possible. 

I  be  following  is  the.tystem  of  accounting  used  by  the  Santa 

The  fuel  used  is  contracted  for  and  purchased  by  the  general 
purchasing  agent  and  loaded  and  weighed  under  the  supervision 
of  fuel  inspectors,  located  at  the  mines,  who  report  direct  to  him. 
The  cars  when  loaded  are  shown  as  forwarded  on  a  report  made 
by  the  station  agent  at  mine  stations,  or  connecting  line  stations 
as  the  case  may  be,  in  triplicate,  one  copy  being  sent  to  the  mines 
as  a  receipt,  one  copy  to  -the  general  purchasing  agent  as  a  basis 
for  the  invoice  and  the  third  copy  to  the  chief  fuel  supervisor  for 
checking  against  the  station  report  of  cars  received  and  unloaded. 

A  fuel  ticket  is  made  out  by  the  engineers  in  payment  for 
coal  taken  at  fuel  stations  in  triplicate.  Two  copies  are  delivered 
to  the  fuel  foreman  in  p^\ment  for  the  coal  furnished,  while  the 
third  is  retained  in  a  b^ok  for  the  information  of  the  engine 
crew.  One  copy  of  thi$  form  is  forwarded  by  fuel  foreman 
with  the  daily  fuel  repott,  while  the  other  copy  is  retained  by 
him  as  authority  for  th0  issue.  The  ticket  provides  the  usual 
information,  and  in  addition  train  number,  time  issued  and  name 
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Fig.   1— Daily  Train  Tally  Sheet 


June,  1914,  we  have  decreased  fuel  consumption  $229,012.01,  rep- 
resenting a  monthly  saving  on  the  ton-mile  basis  of  appro.xi- 
mately  $29,000  over  the  period  where  we  had  already  effected  a 
saving  of  13.9  per  cent.  This  decrease  in  fuel  consumption  has 
been  brought  about  largely  by  interesting  the  individual  engine- 
men  in  the  question  of  fuel  economy  through  continual  agitation 
on  daily  and  monthly  performance  records  and  by  personal  con- 


of  engineer  and  fireman,  tne  fuel  foreman  certifying  to  the  issue. 
.\  daily  fuel  report  is  itiade  out  by  the  fuel  foreman  at  each 
fuel  station,  tl'o  foreman  lifting  thereon  the  cars  of  coal  unloaded 
which  is  used  as  a  check  against  invoices  and  mine  reports ; 
the  amount  of  coal  in  the  chutes  from  the  mines,  from  other 
stations  and  from  storage ;  the  weight  of  coal  unloaded  for 
storage   or   other   purposes ;    the   cords   of   wood    received ;    the 
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Fig.  2 — Record  of  Engineers  and  Firemen 


tact  of  traveling  fuel  inspectors  and  road  foremen  of  engines  in 
an   educational  way. 

There  are  numerous  advantages  in  daily  accounting  and  records 
'of  trip  performance,  for  in  addition  to  keeping  the  subject  con- 
'tinually   before  the   men,  it   also   brings   out   mechanical   defects 
in  the  engine  with  the  least  possible  delay,  enabling  the  mechan- 
ical department  to  keep  the  engines  in  better  condition,  resulting 
in  fewer  failures  and  decreased  fuel  consumption.     When  there 


;l 


amount  of  coal  forwarded)  and  the  amount  of  coal  and  wood 
issue  for  the  various  purposes.  Provision  is  also  made  for 
recording  the  amount  of  coal  sold.  On  the  reverse  side  of  the 
report  the  individual  issue  to  locomotives  is  shown,  in  support  of 
which  the  fuel  ticket  is  furnished.  A  place  is  provided  for 
listing  the  issues  according  to  class  of  service,  in  addition  to  the 
information  as  to  the  nanles  of  engineers  and  firemen,  engine 
number,  train  number  andithe  amount  of  coal  issued. 
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.  A  daily  train  tally  sheet  and  train  despatcher's  report  of  train 
tonnage  and  fuel  consumed  as  shown  in  Fig.  1,  is  made  in  the  office 
of  the  division  superintendent,  the  information  shown  thereon 
being  furnished  for  fuel  statistical  purposes,  while  additional 
copies  go  to  the  car  accountant  and  ticket  auditor  for  check 
against  the  conductor's  wheelage  reports.  The  report  therefore 
serves  various  departments.  In  addition  to  the  usual  information 
shown  on  train  tally  sheets  we  have  provided  place  for  informa- 
tion as  to  time  called,  time  left,  time  arrived,  actual  and  schedule- 
time  in  service,  tonnage  leaving  different  stations,  ton  miles, 
coal  or  oil  consumed,  average  tons  per  train  and  average  pounds 
of  coal  or  oil  per  100  ton  miles.  We  do  not  get  absolutely  correct 
tonnage  when  comparing  it  with  the  ton  mile  statistics  calculated 
in  the  car  accountant's  office,  for  the  reason  that  we  do  not  get 
all  of  the  tonnage  changes,  but  in  comparing  these  figures  we 
find  that  there  is  only  from  two  to  three  per  cent  of  error  and 
the  advantage  obtained  by  having  the  tonnage  figures  available 
in  not  to  exceed  three  or  four  days  after  performance  is  made, 
more  than  offsets  the  disadvantage  of  the  errors  in  figures  quoted. 
This  report  is  made  in  triplicate.  The  information  compiled  by 
the  fuel  supervisor  shows  the  pounds  of  fuel  consumed  by  trips 
by  individuals  according  to  the  class  of  service  and  is  carefully 
checked  for  excessive  consumption  of  fuel,  taking  into  consider- 
ation the  actual  time  in  service  and  tonnage  in  the  train.  These 
tally  sheets  are  figured  and  sent  to  superintendents  and  master 
mechanics  in  from  three  to  five  days  after  the  date  of  the  report. 


with  minimum  delay ;  this  means  reduction  in  overtime  paid 
cnginemen  and  trainmen  and  improved  working  conditions. ,.y >••-•■ 

Reduction  of  terminal  delays,  both  as  to  engines  and  trains. 

From  this  it  would  seem  apparent  that  a  properly  organized 
and  efficient  fuel  department  is  the  pulse  of  the  operating  cost 


of  a  railroad. 


Discussioir: 


Tt  was  pointed  out  that  the  chief  purpose  of  keeping  coal 
records  vias  that  of  locating  the  leaks  in  the  use  of  fuel.  The 
daily  reports  are  of  advantage  for  two  prominent  reasons: 
First,  because  they  give  an  indication  of  what  an  engine  crew 
is  doing,  and  serve  to  create  a  little  rivalry  among  the  men 
on  each  division. which  will  naturally  produce  good  results; 
and,  second,  they  serve  as  a  basis  for  starting  investigations 
as  to  where  the  extravagent  use  of  fuel  is  taking  place.  Pro- 
vision should  also  be  made  whereby  the  amount  of  coal  used 
at  terminals  could  be  accurately  dete^mined.-^^j.H^  ,U  v  "^    -^ -• 

The  practice  of  the  Santa  Fe  to  make  their  adjustments 
lor  shortages  or  surpluses  in  the  price  of  coal  per  engine 
was  criticized  by  many  members,  as  it  Avould  not  give  a  true 
idea  of  the  cost  of  operation  of  .the  locomotive,  and  tended 
to  submerge  the  shortages  to  such  an  extent  that  they  would 
not  be   given   the  investigation   they  should   receive. 

The  Chicago  &  North  Western  has  followed  the  practice 
of  having  individual  estimates  made  of  coal  placed  on  tenders; 
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Monthly  Performance  of  Engineers  and  Firemen 


A  loose  leaf  record  of  engineers  and  firemen  is  also  kept,  the 
information  being  copied  from  the  daily  train  tally  sheet  and 
used  in  connection  with  compiling  monthly  reports  as  shown  in 
Fig.  2. 

Fig.  3  is  a  record  of  the  fuel  performance  of  the  engineers  or 
firemen  and  is  published  monthly,  blue  print  copies  being  sent 
to  all  concerned,  also  to  roundhouse  foremen  for  posting  on  the 
bulletin  boards  at  terminal  points.  In  compiling  the  report,  care 
is  taken  to  keep  separate  the  performance  according  to  class  of 
service,  the  passenger  service  being  further  segregated  according 
to  trains  where  there  is  a  large  variation  in  the  average  weight 
or  where  the  time  is  fast.  In  freight  service  segregation  is  made 
as  between  through  and  local  freight. 

A  few  of  the  principal  advantages  of  a  daily  accounting  system 
which  reflect  directly  on  operating  costs,  are:  •';'■; 

■  Increased  supervision  over  trip  performances,  resulting  in  in- 
teresting the  individual  in  economical  use  of  fuel. 

Better  power  condition  by  being  able  to  stop  the  steam  leaks 
causing  excessive  consumption  of  fuel,  in  five  or  six  days  instead 
of  that  many  v>^eeks.  •■'■y'^'-.-'  /^'■:'^:::\:^h'.''t}/^^^ 

Reduction  of  engine  failures  and  the  many  disadvantages  re- 
sulting therefrom. 

Better  train  loading,  thereby   reducing  all  operating  expenses 
entering  into  cost  of  conducting  transportation.       ;.' J.;^.:  .•    "..Yl  :'-; 
;.  Better  train  despatching,  enabling  trains  to  get  over  the  road 


^:-  -*■'.■-'■.' 


that  is,  the  hostler  or  the  coal  chute  foreman  would  make 
one  estimate  and  the  engineer  another.  This  has  been  used 
for  the  past  three  years  with  practically  no  trouble.  In 
regard  to  the  weighing  of  coal  placed  on  tenders,  it  was 
thought  fully  as  satisfactory  to  measure  it  by  volume,  and 
thus  eliminate  the  use  of  expensive  scales  for  this  service. 
The  daily  performance  sheet  serves  as  a  check  on  the  coal 
delivered  to  locomotives  and  materially  reduces  the  amount 
of  shortage.  This  practice  also  will  tend  to  improve  the 
condition  of  the  locomotives  and  make  the  enginemen  care- 
ful about  reporting  defects  so  that  they  may  have  a  better 
chance  to  make  a  good  fuel  record.  The  expense  of  handling 
these  records  is  believed  to  be  fully  warranted  by  the  good 
results  they  bring.  On  the  Santa  Fe  the  total  expense  for  this 
work,  including  the  services  of  traveling  supervisors  amounted  to 
only  0.7  per  cent  of  the  total  cost  of  fueL         .:  .:■.  .t    v.*    .'v^:  f'.-. 

>  >      V         :     *        STORAGE  OF  COAL^-  i:  ^  J  V  -    r    :  : 

C.  G.  Hall,  fuel  agent,  Chicago  &  Eastern  Illinois,  presented 
a  paper  on  the  storage  of  coal.    The  following  is  an  abstract: 

The  railroads  of  this  country,  as  consumers  of  approxi- 
mately 25  per  cent  of  all  the  coal  produced,  are  vitally  inter- 
ested in  perfecting  arrangements  for  the  systematic  storage 
of  coal  each  year.:     v        ;■'■.: ''"^■^':}^/-^^  J  J^^^ 

In  storing  coal  the  railroads  should  plan,  so  far  as  prac" 
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ticable,  to  move  it  to  the  final  destination  before  unloading, 
to  save  the  use  of  cars  at  the  time  when  the  coal  is  to  be  used. 
To  do  this  most  effectively  the  coal  should  be  stored  at  the 
coaling  stations  and  arrangements  should  be  made  to  recover 
it  without  involving  the  use  of  any  cars.  This  can  be  done 
by  planning  the  storage  space  and  devices  for  handling  the 
storage  coal  at  the  time  the  coaling  station  is  installed.  A 
plant  to  handle  up  to  20.000  tons  of  storage  coal  will  cost 
about  $20,000.  This  plant  contemplates  the  use  of  a  bridge 
.md  traveling  clam  bucket,  the  coal  to  be  taken  out  of  the  cars 
and  placed  in  storage  by  means  of  the  bucket,  the  labor  to 
:  be  performed  by  the  regular  coal  chute  force  during  the  dull 
seasons  of  the  year,  so  that  the  labor  cost  would  be  a  very 
insignificant  item.  The  coal  is  then  recovered  by  picking 
it  up  with  the  clam  and  delivering  it  on  the  conveyor  chain 
which  discharges  it  directly  into  the  receiving  hopper  of 
the  chute. 

By  operating  such  a  plant  the  railroad  company  would 
secure  the  benefit  of  the  reduced  expense  of  moving  the  coal 
during  the  dull  period  of  the  summer  and  avoid  to  some  ex- 
tent the  congestion  which  prevails  in  the  fall,  due  to  the  heavy 
movement  of  grain  and  the  abnormal  movement  of  coal. 

At  the  time  the  railroads  are  storing  the  coal,  which  should 
be  either  egg  or  lump,  the  mines  are  producing  nut  and  slack 
(representing  from  38  per  cent  to  60  per  cent  of  the  volume 
of  coal  stored)  for  the  commercial  market,  giving  the  rail- 
roads this  additional  tonnage  at  a  time  when  they  need  the 
traffic  and  can  move  it  at  the  lowest  cost.  As  the  distance 
from  the  coaling  stations  to  the  source  of  supply  increases, 
so   does  also  the  amount   of   the   saving   resulting  from   the 

■  storage  of  coal  increase.  The  expense  of  unloading  and  re- 
loading is  very  reasonable,  as  the  experience  of  railroads  that 
have  at  different  times  stored  coal  as  a  protection  during 
Strikes   or   suspension   of   work   at    mines   develops   that    the 

'  work  can  be  done  at  a  cost  of  ten  cents  per  ton,  including 
cost  of  tracks,  interest  on  investment  for  cranes  and  all  other 
items  entering  into  the  expense.  The  following  shows  actual 
expense  of  one  road  for  unloading  and  reloading  coal  at  three 
different  stations  during  the   winter  and  spring  of  1912: 

"..•■'.'•  'f  ^/'  ■■/■■:   "-  ■'      Unloading     ■  ■■"■    ■  ■' '"       ■■■■■•■■    ■•     ■■  '••'  - 

"  -■  ■      ■    'V-.'    ,■  .Average  cost  Total      Total 

'     '   Stiatwm"  Tons         r.abor         labor     Supplies       Track  cost     average 

r. 9,870        $293.23        .0297        $27.10       $179.27        $499.60        .0506 

H.. 9.396         285.31       .0304  285.31        .0304 

•     T..V...v>:...     7,373  175.76       .0238  198.77         374.53       .0508 

■''y],,l;''^ '■:■;■.■        26,639       $754.30       .0283       $27.10       $378.04    $1,159.44       .0435 

V-    ■•■^  ";'■!!' ■■■•'--I.- '                     ••■'  •..  ■  Reloading 

■•■^''•■-■'-■V '••■'•■•■  •                             "•  ■  Total  cost  of  handling 

Total  r * N 

J.abor         .Average  Supplies  Total  average  Cost          Average 

$219.87           .0223            $219.87  .0223  $719.47  .0729 

203.41            .0216             20.?. 41  .0216  488.72  .0520 

30.00           .0040 30.00  .0040  404.53  .0549 

-.  $453.2»  .0159  ......  $453.28  .0159         $1,612.72  .0604 

■':';'-■  This  average  cost  per  ton  would  have  been  materially  re- 
duced if  a  greater  tonnage  had  been  handled  at  eacli  point. 
,,;■.,  Contrary  to  the  common  belief,  coal  does  not  suffer  seritiu> 
tosses  when  exposed  to  the  elements.  Exhaustive  tests  and 
researches  have  been  made  by  the  I'niversity  of  Illinois  and 
the  Bureau  of  Mines,  and  the  bulletins  issued  indicate  that 
the  calorific  loss  on  coal  exposed  to  the  open  air  for  one 
year  or  more  is  not  sufticicntly  great  to  make  the  storage  of 

'    coal  prohibitive. 

:":''.  The  disintegration  of  c.ial  is  a  greater  obstacle  to  storage 
than  the  losses  in  heat  value,  as  there  is  no  question  but  that 

■  the  bituminou>  coals  of  this  country  will  slack  badly  when 
exposed  to  the  elements  six  weeks  or  more  Thi>  makes  the 
rescreening  plant  a   necessity   where   coal   is   store<l   in    large 

.    units  and  subsequently  recovered  for  the  market.    The  al)ility 

■   of  railroads   and    other   steam    users    to    procure    for    storage 

sizes  larger  than  they  ordinarily  use,  enables  them  to  recoxer 

the  coal   in   a   satisfactory   state   for   their  purposes   without 

'     rescreening.      ^-.r^y■'■^■\r^■•      -'i--^'''-  c  ^-'r :.■'"'.:'■.■  '^\    ■ '  iiV^-V-'.\:^ V  ■  •"rr V; 
•■■      '.'  '■  •  ..'      ..-■■•..••..     ■■    .--••■■■■  .  •'■-.'•''••■■•■..    ■  ''■■■•.•,•;■>■■..■. 
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in  large  units  great  care  is  required  to 
ting.  A  recent  Bulletin  of  the  Uni- 
versity of  Illinois  contains  an  extensive  and  complete  report, 
I)repared  by  Professorl  S.  W.  Parr  and  F.  W.  Kressman,  of 
the  results  of  their  experiments  and  investigation  of  the  ques- 
tion of  spontaneous  co^ibustion  of  coal,  and  all  who  are  in- 
terested in  this  subject  (should  secure  a  copy  of  this  bulletin. 
Their  enumeration  of  freventive  or  precautionary  measures 
to  be  considered  when  ^toring  coal  are  as  follows: 

a.  The  avoidance  of  an  eiteriial  source  of  heat  which  may  in  any  way 
contribute  toward  increasing  j  the  temperature  of  the  mass  is  a  first  and 
prime  essential.  \ 

b.  There  must  be  an  elimifiatioti  of  coal  dust  or  finely-divided  material. 
This  will  reduce  to  a  minimiwn  the  initial  oxidation  processes  of  both  the 
carbonaceous  matter  and  the  iron  pyrites.  These  lower  forms  of  oxidation 
are  to  be  looked  upon  as  foraes,  without  which  it  would  be  impossible  for 
the  more  active  and  destructife  activities  to  become   operative. 

c.  Dryness  in  storage  and  ii  continuation  of  the  dry  state,  together  with 
an  absence  of  finely-divided  nmterial,  would  practically  eliminate  the  oxida- 
tion  of  the   iron   pyrites.  I 

d.  .\rtificial  treatment  witl^  specific  chemicals  or  solutions  intended  to 
act  as  deterrents  does  not  off^r  great  encouragement,  though  some  results 
seem   to  warrant   further  trial  ^n   this  direction. 

e.  liy  means  of  a  prelimin*y  heating,  the  low  or  initial  stages  of  oxida- 
tion are  effected.  The«e  sourfces  of  contributory  heat  being  removed,  the 
forms  of  destructive  oxidationi  are  without  the  essential  of  a  high  starting 
temperature  and  are  therefore  inoperative.  Whether  such  preliminary 
treatment    is    within    the    realm!   of    practical    or    industrial    possibility    could 


not,   of  course,   be   determined  within   the   scope  of  these  experiments. 

f.     The   submerging   of  coal, lit   is   very   evident,   will   eliminate   all    of 
elements     which     contribute     towar 
industrial   practicability,    like   tile  ( 
■  letcrmined  by  actual   experiencf. 


the 

ird    the    initial     temperatures.       .As    to    its 

conditions   under   e   above,   it  can   best   be 

by  actual  experie 

g.  Other  processes  may  be  sfiggested  by  the  formulation  of  the  principles 
involved.  Such,  for  example,'  would  be  the  distribution  throughout  the 
coal  of  cooling  pipes  through!  which  a  liquid  would  circulate  having  a 
lower  temperature  than  the  miss.  This  would  serve  to  carry  away  any 
accumulation  of  heat  and  conf|ne  the  oxidation  to  the  lower  stages  only. 
On  the  contrary  the  i)ropositifen  somitimes  made  to  provide  circulating 
I)assages  for  the  transmission  ol  air  curretits  is  of  questionable  value,  since 
it  may  result  in  the  contribution  of  more  heat  by  the  added  accessibility 
of  oxygen  than  will  be  carried  iway  by  the  movement  of  the  air. 

Conclusions. — The    storage    of    coal    carried    on    successfully 


—  I  he    storage    ot    coal    i 
r  working  of  the  mines. 


means: 

More  regular  working  of  the  mines,  resulting  in  lower  cost 
of  production,  better  satisfied  labor,  more  efficient  mining 
methods  and  a  greater  pe-centage  of  coal  extracted,     v  .  V'':. 

Equalized  movement,  e  labling  carriers  to  provide  equip- 
ment and  handle  at  minitniim  cost. 

Avoiding  the  spasmodic  demands  for  certain  sizes,  resultant 
car  shortages,  boom  priccsl  sharp  practices  to  escape  contract 
obligations,  and  the  general  dissatisfaction  resulting  from 
the  various  causes  enumeriited. 

The  consumer  should  receive  sufficient  concessions  from 
producer  and  carrier  to  offset  the  expense  and  deterioration 
incident  to  storage  and  withal  enjoy  a  reduction  in  the  ulti- 
mate cost. 

Confining  of  coals  to  pr()i)er  distance  zones,  enabling  op- 
erators to  work  out  nearby  fields  more  thoroughly  instead  of 
inntilating  them  to  get  ou|  a  little  cheap  coal  to  meet  the 
keen  competition,  leaving  a  greater  percentage  of  coal  in  the 
ground  in  such  shape  that  it  can  never  be  recovered. 

The  accomplishing  of  mofe  in  the  conservation  of  our  coal 
resources  than  any  other  ofie  agent.     -:••'.-':.'•;;..    -.;.'-■'...'.. 

■■'■'■U  S/^^:::'"'-  '■:■'.:■'■"■:':'  '::■■:■.-:■     discussion      ■  %':  .".'■■•i:':'.'^:"c"■■^^■  ■'•■•.■-.;'■ 

From  the  discussion  it  se<^med  that  in  the  practice  of  stor- 
ing coal  some  members  had  found  no  difficulty,  while  others 
had  found  considerable.  It  was  generally  believed  that  coal 
with  considerable  slack  woild  not  be  a  good  coal  to  store, 
and  as  pointed  out  in  tlie  paper,  where  the  storage  of  coal  is 
necessary  it  would  be  adviiable  to  use  large  lump,  which, 
when  it  disintegrated,  would' not  be  so  small  that  it  could  not 
be  u>e(l  satisfactorily  in  a  Ibcomotive  firebox. 

Mr.  Schaefer,  of  the  Roberts  &  Schaefer  Company,  cited 
ail  installation  for  a  district  Jn  the  southwest,  where  a  50,000 
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ton  storage  plant  was  being  built.  It  is  expected  that  this 
])!ant  will  pay  a  profit  of  at  least  10  per  cent,  after  10  per 
cent  for  depreciation  and  6  per  cent  interest  charges,  together 
with  all  other  costs  of  operation,  have  been  deducted.  This 
plant  is  to  be  stocked  in  the  summer,  when  the  cost  of  coal 
is  at  a  minimum,  and  the  coal  sold  in  the  winter  at  the  pre- 
vailing winter  prices.  /. 

Where  practical  it  was  advised  that  a  good  foundation 
should  be  made  for  storage  piles,  such  as  reinforced  concrete, 
so  that  when  the  pile  was  cleaned  up  there  would  be  no  dirt 
and  other  foreign  material  picked  up.  One  member  reported 
that  coal  had  been  successfully  stored,  being  handled  by  a 
locomotive  crane  at  a  cost  of  loading  and  unloading  of  about 
4.67  cents  per  ton,  with  an  average  depreciation  of  2.5  per 
cent.  The  kind  and  size  of  coal  will  determine  the  size  of  the 
pile  to  be  made.  With  slack  coal  the  piles  should  not  be  too 
high,  and  they  should  be  well  ventilated  to  prevent  fires  by 
spontaneous  combustion.  The  coal  should  also  be  of  low 
sulphur  content.  It  was  believed  that  good  results  could  be 
obtained  with  coal  after  it  had  been  stored,  but  different 
methods  will  have  to  be  used  in  firing. 

■••J.  G.  Crawford,  of  the  Burlington,  stated  that  where  pos- 
sible deep  piles  should  be  made,  as  the  deterioration  prac- 
tically only  takes  place  at  the  top  and  sides.  Tests  were 
made  on  a  Wyoming  coal  that  had  been  stored  four  years  and 
it  was  found  that  there  was  practically  no  loss  in  heat  value, 
and  18  in.  down  from  the  top  and  6  in.  in  on  the  sides  the 
coal  was  in  as  good  condition  as  when  stored.  The  jacking 
up  of  tracks  over  coal  piles  and  running  the  cars  up  on  the 
track  for  dumping  was  believed  to  be  poor  practice,  as  the 
slack  would  settle  under  the  track  and  create  a  solid  bed, 
which  would   be  susceptible  to   spontaneous   combustion. 

Eugene  McAuliffe  made  a  very  interesting  plea  for  the 
storage  of  coal,  stating  that  by  so  doing  the  railroads  would 
receive  better  service  at  the  mine,  being  able  to  get  con- 
tinuous tonnage  throughout  the  year,  and  much  better  coal, 
as  the  miners  themselves,  when  they  found  it  possible  to  have 
steady  employment,  would  be  of  a  more  settled  nature  and 
more  satisfied  with  their  working  conditions.  It  would  tend 
to  greatly  eliminate  the  mine  troubles  that  have  been  so 
common  in  the  past  few  years.  ......     .     .  -   :.  .': 

;  >    ^      SIZING  OF  COAL  FOR  LOCOMOTIVE  USE  ^J-;;; 

..The  following  is  taken  from  a  paper  by  A.  G.  Kinyon,  loco- 
motive fuel  engineer,  Clinchfield  Fuel  Company : 

A  fundamental  law  or  condition  for  perfect  combustion  of  coal 
is  that  oxygen  must  touch  the  fuel  burned.  Not  only  must  the 
oxygen  touch  the  fuel  burned,  but  the  more  intimately  mixed  the 
oxygen  is  with  the  fuel,  the  more  perfect  the  burning  will  be. 
The  smaller  the  lumps  or  pieces  into  which  a  given  quantity  of 
coal  is  divided,  the  greater  the  area  exposed  to  contact  with  the 
air.  It  does  not  follow,  however,  that  the  further  this  is  carried 
the  better  the  results  will  be.  riie  limit  of  the  smallness  of  the 
size  of  the  coal  is  fixed  by  the  tendency  i>f  the  line  partick-s  of 
coal  to  lie  so  closely  together  as  to  prevent  the  free  passajie  of 
air  through  the  fuel  bed,  rather  than  to  the  light  weight  of  the 
small  particles.  But  this  tendency  to  prevent  the  free  passage 
of  air  through  the  fire  also  tends  to  tear  holes  in  the  fire.  From 
the  writer's  experience  in  firing  different  coals  under  various 
conditions,  it  has  been  found  that  the  best  results  possible  are 
obtained  with  coal  not  larger  than  2  in.  cubes,  and  preferably 
with  one  inch  cubes,  and  it  is  his  belief  that  this  size  will  give  . 
best  results  when  proper  methods  of  firing  are  followed.  Proper 
methods  of  firing  are  believed  to  be— having  a  light,  level  fire, 
supplying  the  coal  in  small  quantities  at  frequent  intervals,  and 
<listributing  each  shovelful  over  as  large  an  area  as  possible. 
This  brings  up  another  point  which  will  have  to  be  considered. 
VVe  know  that  if  a  shovelful  of  very  line  coal  be  thrown  upon 
'il  brightly  burning  fire,  and  spread  over  a  large  surface,  the 
volatile  matter  or  hydrocarbons  will  be  evolved  instantaneously 


and  there  will  be  little  time  or  chance  for  them  to  bum,  and 
much  of  them  will  go  away  in  the  form  of  dense  black  smoke. 
This,  then,  is  another  limiting  condition  as  to  the  small  size  of 
tlie  coal.  It  is  true  that  by  wetting  fine  coal  we  can  prevent 
small  particles  being  carried  out  unburned,  but  it  is  difficult  to  . 
spread  wet  coal  evenly  or  get  it  to  burn  evenly.  Not  only  this, 
but  every  bit  of  moisture  in  coal  must  be  evaporated  before  the 
coal  commences  to  burn,  and  this  takes  heat.  By  this  we  do 
not  mean  to  infer  that  coal  should  never  be  moistened ;  on  the 
contrary,  we  believe  it  should  be  kept  moist  enough  to  lay  the 
dust  and  prevent  it  from  blowing  off  the  tank  or  into  the  eyes 
of  the  crew.  ■/:%.•    .r-:-;.;     ■■■  ••■  ■■-"  ■    .:.>:■- ^'•v,:= 

If  we  build  the  fire  up  to  the  thickness  Tieqtitrcd  to  have  tt ' 
burn  solidly  and  evenlj-  with  the  large  lumps,  we  will  have  it 
heavier  than  it  should  be  for  economy.  Another  objection  to 
large  lumps  is  the  fact  that  it  is  necessary  to  put  in  large  quan- 
tities at  each  firing,  thus  tending  to  reduce  the  firebox  tempera- 
ture and  possibly  bringing  it  down  below  the  splitting  up  point 
of  the  gases,  and  they  are  lost  entirely.    ",•-■•-  .    i .   •  .  •.' ',    .■•■'.;■ 

Inquiries  were  sent  out  in  regard  to  the  best  methods  of  pre- 
paring coal  for  locomotive  use.  Some  thought  the  preparation 
should  all  be  at  the  mines  and  others  at  the  tipple.  .\I1  agreed 
that  the  locomotive  was  not  the  proper  place  to  prepare  it,  at 
least  for  hand  firing.  One  correspondent  gives  $5,000  as  the  cost 
of  a  crusher  installed  at  a  mine  to  crush  run-of-mine  coal.  Quot- 
ing the  correspondent :  "The  rolls  of  these  crushers  were  30  in. 
in  diameter  and  36  in.  long,  double  roll  with  inserted  teeth  2^  in. 
square  by  4^/2  in.  long.  The  size  of  the  chunks  would  average 
12  in.  by  12  in.  by  20  in.  The  coal  was  very  hard.  The  speed  of 
the  rolls  is  approximately  100  r.  p.  m.  The  percentage  of  sized 
lump  when  running  through  the  crusher  under  a  test  was  as 
follows:  Slack  (1^4  in-  round)  10.2  per  cent,  lump  78.1  per  cent, 
oversize  (12  in.  by  8  in.  by  6  in.)  11.7  per  cent  The  crusher 
handles  100  tons  per  hour  and  takes  the  coal  just  as  it  comes 
from  the  mine,  without  any  labor  cost,  and  the  cost  for  power 
is  practically  nominal,  being  only  $15  for  the  first  month's 
operation."    .:■,,''■■':    .■;•;■    ■:■'''"  :^^  y::':''%-.  ^Pl-^^:'--''-'  -'■■■'^.y^^y.x-:''^'  ''■ 

The  advisability  of  sizing  the  coal  at  the  mines  or  coaling  sta- 
tion depends  upon  the  nature  of  the  coal,  the  number  of  times 
it  will  be  handled  from  the  mines  to  the  locomotive  tender,  and 
the  means  of  handling  it.  It  is  admitted  that  the  fireman  gives 
proper  attention  to  the  matter  of  firing  and  other  duties,  such  as 
watching  signals,  etc.,  he  has  no  time  or  inclination  to  properly 
l)reak  lumps.  ' ,; 

Inquiries  as  to  methods  of  preparing  coal  for  locomotives 
equipped  with  stokers  that  do  not  combine  a  crusher  in  their 
installation,  developed  that  the  preparation  was  chiefly  done  by 
screening.  In  some  cases  this  was  done  at  the  mines  and  in 
others  at  the  coal  tipples.  There  is  one  stoker  which  will  handle 
either  run-of-mine  containing  10  in.  lumps  or  slack  equally  well, 
having  a  crushing  feature  that  allows  of  meeting  conditions  as 
they  are  found,  and  adding  Init  little  to  the  lirst  cost  oi  the 
machine  and  nothing  to  its  complication.     •  > ^  '.'i- ;'  V     ■    '■'■:■■-  -'^ 

It  is  the  writer's  opinion  that  where  coal  is  machine  mined  an<l 
shot  only  with  powder,  the  best  and  cheapest  method  of  sizing 
for  all  concerned,  will  be  to  pass  such  coal  over  a  five  or  six-in. 
screen.  The  amount  of  fine  slack  coal  so  mined  is  neghgible 
and  the  lumps  that  pass  over  the  screen  can  be  disposed  of  for 
other  purposes  and  at  a  higher  price  which  will  allow  a  lower 
price  for  locomotive  fuel.  ,_ 

Dt^irUSSTOTf  '  O 

X  W.  Hardy,  formerly  of  the  Rock  Island  Lines,  stated^ 
that  there  never  has  been  such  a  need  as  at  the  present  for 
pn)i)erly  sized  coal  for  locomotive  use.  The  demands  made 
upon  the  railroads  have  so  materially  increased  in  the  past 
year,  with  the  heavy  cars  and  increased  tonnage  trains,  all 
at  the  same  rate>  that  prevailed  when  these  conditions  were 
.not  required,  that  this  could  not  be  performed  economically 
without  a  good  grade  of  coal  of  the  right  size  on  the  locomo- 
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tive  tender.  Coal  chutes  should  be  so  designed  that  the  coal 
would  remain  well  mixed  and  be  of  the  size  intended.  Pur- 
chasing agents  should  be  made  to  realize  the  importance  of 
having  the  right  kind  of  coal  and  be  shown  how  a  difference 
of  a  few  cents  for  a  ton  of  coal  might  make  a  material  saving 
in  the  operation  of  trains. 
■ ;~  W.  L.  Robinson,  of  the  Baltimore  &  Ohio,  mentioned  some 
tests  made  on  that  road  with  the  Street  stoker  on  a  Mikado 
locomotive  fitted  with  a  brick  arch.  It  was  found  that  3.7  lb. 
of  coal  were  used  per  horse  power  per  hour,  with  nut,  pea 
and  slack,  which  passed  over  a  Ij/j  in.  screen,  while  4.18  lb. 
of  coal  were  used  per  horse  power  per  hour  for  slack  which 
passed  over  a  3/j  in.  screen,  showing  about  a  15  per  cent  dif- 
ference and  giving  a  good  indication  of  the  value  of  the 
proper  size  of  coal. 

■■MODERN    LOCOMOTIVE    COALINd   STATION        ■ 

.'/  -The  report  on  this  subject  will  be  published  in  the  July  issue. 
Itis  sii^ned  by  Hiram  J.  .Slifer,  chairman,  E.  .\.  Averill,  E.  E.  Bar- 
rett. W.  E.  Dunham,  G.  \\  .  I'reeland,  W  .  T.  Krausch  and  R.  A. 
Ogle.  , 

FIRING  PRACTICE 

"The  report  of  the  committee  on  this  subject  consisted  of 
the  entire  report  submitted  last  year  with  such  corrections  as 
were  requested  at  the  last  convention.  The  report  is  signed 
by  D.  C.  Buell.  chairman;  T.  E.  .\dams.  VV.  C.  Hayes.  A.  N. 
Willsie,  T.  R.  Cook,  R.  Emerson,  ( ).  L.  Lindrew,  L.  R.  Pyle. 
E.  C.  Schmidt.  The  following  are  the  changes  made  in  the 
report  of  last  year:  •v>;s '.;^•^^■:''':•'' r  •   '''•'!•■■.■'.;.•.' ^^•;.•  .c-:-'i.  •' 

:  Firing  Tools. — Drawings  were  presented  of  shovels  recom- 
mended, the  capacity  being  from  12  to  15  lb.  of  bituminous 
coal.  Coal  picks  were  recommended  to  be  about  12  in.  long 
and  weigh  4K'  lb.  Specifications  were  also  presented  for  a 
standard  rake  to  be  used  on  locomotives,  and  for  slice  and 
shaker  bars. 

Other  recommendations  were  included  in  the  new  draft  of 
the  report,  among  the  most  important  of  which  is:  "When 
various  kinds  of  coal  are  being  supplied  to  engines  of  a  cer- 
tain district  the  draft  appliances  should  be  designed  and 
adjusted  so  that  the  engine  can  successfully  and  economically 
burn  any  and  all  of  these  grades  of  fuel.  In  other  words,  it 
is  not  necessary  to  change  the  drafting  of  an  engine  to  burn 
different  grades  of  fuel  successfully."       .        .      ,    ...;.-......_ 

v  .;>    COAL  SPACE   AND  ADJUNCTS  OF  TENDERS     ■ 

>      The  following  is  from  a  paper  by  L.  R.  Pyle,  traveling  fireman, 

v/Soo  Line : 
■  The  object  of  this  paper  is  to  show  how  great  a  need  there  is 
for  the  coal  to  be  delivered  to  the  fireman  all  the  time.  Some 
may  take  exception  to  the  statement  that  a  fireman  will  waste 
10  per  cent  of  the  coal  he  handles  twice,  but  from  my  personal 
experience  and  observation  while  riding  and  firing  engines  where 
coal  has  to  be  shoveled  ahead,  I  know  that  this  is  not  exaggerated. 

.. .  On  large  locomotives  when  the  full  tractive  power  is  sustained 
for  long  periods,  the  fireman  should  be  giving  his  entire  atten- 
tion to  his  work  in  the  cab.  Just  the  minute  the  fireman  has  to 
shovel  down  coal  he  ceases  to  be  a  fireman,  and  becomes  a  coal 
heaver  at  $3.75  per  hundred  miles.  All  instructions  are  forgotten 
and  all  he  thinks  of  is  to  shovel  coal. 

Types  of  Hoppers. — The  sides  of  the  coal  space  should  be  ver- 
tical about  one-third  of  the  way  and  then  slope  toward  the  bot- 
tom of  the  coal  space  at  an  angle  of  65  or  70  dcg.  .\n  exten- 
sion of  the  coping,  curving  in  over  the  coal  space  for  a  distance 
of  about  18  in.,  is  no  doubt  a  help  in  keeping  coal  from  rolling  off 
while  the  locomotive  is  in  motion.  Some  roads  using  tenders  of 
large  coal  space,  start  the  slope  in  the  back  from  the  top  of 
the  coping  down  to  the  shovel  sheet  at  an  angle  of  about  50  deg.. 
instead  of  having  a  vertical  back  to  the  coal  space.  Personally. 
I  think  this  type  is  the  best  on  large  capacity  tenders. 
•;^  Coal  Gates. — Coal  gates  should  be  of  iron  with  a  supj)lementary 


gate  on  the  bottom,  wh|ch  should  work  on  a  pivot  so  that  it 
may  be  raised  or  lowered  at  will.  Some  prefer  the  gates  in 
four  pieces,  which  is  a  jgood  plan  when  they  are  very  high. 
There  should  be  hooks  op  cleats  on  the  side  of  the  coal  space  to 
hold  the  gates  open.  If  the  coal  is  not  well  prepared  and  con- 
tains large  lumps  the  gate  should  have  openings  every  10  in.  or 
12  in.  The  inverted  V-^iaped  opening  in  the  bottom  of  the 
gate  should  be  about  14  iii  high  and  24  in.  wide.  We  have  found 
that  this  opening  will  allorv  all  the  coal  to  pass  through.  When 
the  coping  is  high,  an  arth  or  yoke  should  be  placed  over  the 
gate   to  keep  the   sides    from   l)ulging. 

Wings  or  Fenders. — .'\  ifender  in  the  gangway  helps  to  keep 
coal  from  rolling  out.  and;  should  be  used,  if  the  apron  does  not 
extend  too  far  back.  In  4^se  the  fender  is  not  desirable  on  ac- 
count of  the  element  of  sifety  the  gates  may  be  set  back  from 
the  front  of  the  water  leg  of  the  tender  about  6  in.,  and  this  will 
form  a  shoulder  which  w  11  act  as  a  fender.  .-•',-. 

Mechanical  Coal  Passer^ — On  one  trip  while  riding  an  engme 
equipped  with  a  late  type  Df  coal  passer,  we  made  one  hour  and 
thirty  minutes  better  runn^g  time  than  we  could  have  made  had 
we  stopped  for  coal  twic4  as  would  have  been  necessary  with 
the  hopper  type  of  tender.  This  time  was  made  by  being  able  to 
make  better  meets  and  passing  points  for  passenger  trains.  An- 
other feature  in  favor  of  t|ie  passer  is  that  the  coal  is  delivered 
to  the  fireman  in  the  best  possible  condition.  There  is  fresh  coal 
on  the  tender  all  the  time  knd  the  slack  and  lumps  are  kept  well 
mixed. 

On  the  tilting  type  of  parser  the  main  trouble  reported  is  that 
the  hinges  are  weak  and  break  frequently.  This  may  be  helped 
to  a  great  extent  by  using  an  oval  hole  in  the  hinge,  which  will 
make  a  more  flexible  joint  kit  the  base  of  the  hopper.  There  are 
two  types  of  the  tilting  h<)pper;  one  which  fits  inside  the  coal 
space,  and  one  which  rest^  in  a  bed  on  the  front  part  of  the 
tender.     The  latter  is  much  the  better  type. 

The  reciprocating  plunger  type  consists  of  a  steam  cylindei 
containing  a  piston  and  a  rod  which  is  connected  to  a  plunger 
and  a  rectangular  trough  wkich  is  placed  in  the  bottom  and  back 
end  of  the  coal  pit.  The  width  of  the  trough  is  practically  the 
some  as  the  width  of  the  coal  pit,  which  is  from  4J/2  to  5  ft.;  its 
sides  are  15  in.  high,  and  are  provided  with  flanges  overhanging 
the  top  of  the  plunger.  Suitable  packing  is  applied  to  prevent 
any  coal  being  drawn  back  of  the  plunger.  The  plunger  is  oper- 
ated by  a  lever  on  the  front  of  the  left  water  leg.       ^.     :....•; 

••••'a^-j-'  v/^ :;;..... /...T- ;^' ••..;,  mscussioN  .,  ;;■■_  ;.-•  ■■^.;.-"-:'-'"-.-  0  .f  :■■'■] 
The  moral  eflFect  on  the  fireman  of  having  labor  saving  de- 
vices, such  as  the  coal  passers,  will  be  such  as  to  greatly 
increase  his  efificiency  au(|  will  thus  be  a  step  toward  fuel 
economy  worthy  of  the  e^jienditure.  It  would  eliminate  the 
necessity  of  two  firemen  >i'here  two  are  ordinarily  required. 
The  roads  using  coal  passars  report  that  they  are  very  satis- 
factory. By  their  use  the  lenders  will  not  have  to  be  coaled 
as  often,  which  in  some  cases  necessitates  the  haulage  of  coal 
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r,   vice-president,   Norton  Coal   Mining  Com- 
aper  on  tf  is  subject  from  which  the  following 


PREHEATING  LOCOVfiOTIVE  BOILER  FEED  WATER 

Monro  B.  Lanier, 
I)any,  presented  a  paper 
is  taken :  i 

That  material  benefit  can  b*  derived  from  pre-heat  properly  ap- 
plied is  generally  accepted;  in  point  of  fact  there  is  probably 
no  more  potent  factor  in  locc  motive  efficiency,  fuel  economy  and 
boiler  up-keep.  By  pre-heat  is  meant  a  reclaimed  by-product 
as  differentiated  from  direct  heat  applied  at  the  expense  of  the 
fuel  and  heat  generating  plant  The  economy  to  be  derived  from 
pre-heat  is  in  direct  ratio  a$  the  difference  between  the  initial 
and  final  temperature  of  the  Ifeed  water  is  to  the  difference  be- 
tween the  total  beat  of  .steatti  at  a  given  absolute  pressure  and 
the    final    feed   temperature.   JThe   percentage   of    saving   varies 
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inversely  with  the  rise  and  fall  of  the  boiler  pressure,  increasing 
as  the  difference  between  the  feed  water  temperature  and  that 
of  the  steam  becomes  less;  it  follows  that  prc-heat  will  show  a 
greater  percentage  of  economy  in  connection  with  locomotives 
operating  at  relatively  low  boiler  pressure.  Passing  over  other 
operating  advantages,  no  claim  for  fuel  economy  can  properly 
be  made  for  the  increase  in  feed  temperature  by  means  of  the 
injector — the  boiler  being  robbed  of  steam  of  high  temperature 
and  reiml^ursed  with  the  condensation,  the  temperature  of  which 
averages  140  to  200  deg.  F.  • -.C  ,.  ^•.:  ':,"'; ■,'"■( -■;v-   •  ■;;-:•■■ 

:  In  connection  with  injector  fed  boilers,  pre-heat  to  be  of  value 
must  be  added  between  the  initial  temperature  and  the  final  pos- 
sible delivery  temperature  of  feed  water,  the  former  being  the 
injector  delivery  temperature,  viz..  140  to  200  deg.  F.,  the  latter 
being  the  sensible  heat  of  saturated  steam  at  a  given  pressure. 
We  have  included  a  table  expressing  in  percentage  the  net  fuel 
economy  to  be  derived  from  pre-heat  from  different  initial  feed 
water  temperatures  at  a  given  absolute  pressure. 

:;.-;•         '  -        Saving  of  Fuel  by  Heating  Feed  Water  V:'"-'...    . 

(In  per  cent^Steam  200  absolute,  representing  185  gage  pressure),.;'     ■ 
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In  practice,  with  injectors  working  full,  passing  water  at  140 
(leg.  F.  from  a  tank  temperature  of  60  deg.  F.,  an  increase  of 
110  deg.  by  pre-heat,  delivering  the  water  at  250  deg.  is  prob- 
ably as  high  as  can  be  obtained,  the  final  delivery  temperature 
increasing  to  a  limited  degree  with  the  increased  tank  and  in- 
jector delivery  temperature.  :>">:.  ;:<^.  -  v  .'  v"<' '  ;  ,  •  ^  :"  ' ; 
V  To  offset  in  a  measure  the  heat  losses  incident  to  boiler  feeding 
through  the  medium  of  the  injector,  we  nmst  consider  the  prob- 
ability of  detracting  to  a  certain  extent  from  the  tractive  power 
of  the  locomotive,  at  least  on  heavy  grades,  by  any  mechanical 
boiler  feed  which  would  necessarily  be  a  pump.:;j:..^i^'^.l/.\,:-: 
:     In  modern  practice,  with  boilers  operating  with  steam  at  200 


SSCr/OA/  AA- 


Fig.  1 


lb.  the  metal  parts  are  subjected  to  high  temperature,  causing 
extensive  expansion  throughout;  water  suddenly  introduced 
into  the  boiler  at  very  low  temperature  causes  extreme  sudden 
contraction  of  the  bolts  and  sheets.  The  nearer  the  temperature 
of  the  feed  water  to  that  of  the  steam,  the  less  injury  will  result 
to  the  boiler.  From  a  boiler  upkeep  standpoint  alone,  pre-heat 
is  of  much  value  and  is  worthy  of  careful  consideration,  espe- 
cially in  view  of  the  fact  that  the  said  pre-heat  is  a  utilized  waste. 
The  New  Orleans  Great  Northern  is  equipping  locomotives 
with  a  device  gotten   up  in  its  shops  for  the  purpose  of  pre- 


heating tho    feed    water.     The  construction   and    design    of  this  ;• -^ 
l)re-heater  is  simple,  consisting  of  an  auxiHary  exhaust  heater  v^d-y 
connection   with   a  front-end  or   smoke-box  heater  operated   inv; 
tandem.     The    auxiliary    heater    consists   of   a   cylindrical    shell,  w. ' 
I'ig.   1,  8  to   10  feet   in   length,  containing  a  number  of  copper;;.; 
tubes  running  lengthwise  with  the  shell;  this   device   is  applied     ;  , 
on  the  branch  pipe — between  the  injector  and  the  boiler  check — :.-'■• 
and   is  connected   with   an   exhaust   pipe   from  the  pump.     The   ■■•;; 
branch  pipe  continues  from  the  forward  end  of  the  heater  through    ' 
the  front  end  into  the  lower  forward  portion  of  the  smoke-box 
heater,  r  ;::.•■:;;:■/.,;;•:;:■:;,•:'. :;i.^ 

The  front  end  heater  is  simply  a  hollow   diaphragm   supple- rn, 
menting  the  regulation  diaphragm  for  each  respective  engine,  yet  j  . 
of  the  same  shape  and  arrangement  with  regard  to  location,  etc.;  /J 
The    space    within    the    diaphragm    is    arranged    in    sections    by .  ', 
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diverters.  placed  in  such  position  as  to  force  the  circulation  ot 
the  water  over  the  widest  possible  area ;  no  set  rules  are  given 
as  to  the  exact  location  of  the  diverters,  this  being  governed  by 
the  size  and  shape  of  the  diaphragm,  see  Fig.  2. 

With  the  injectors  in  operation,  the  feed  water  passes  from 
the  branch  pipe  through  the  copper  tubes  of  the  exhaust  heater, 
absorbing   heat    from   that   steam   which   is  exhausted   from   the 
pump  into  the  lower  rear  end  of  the  shell.     The  exhaust  steam- 
passes  upwards  over  and  between  the  copper  tube — the  condensa-  : 
tion  flowing  from  the  lower  forward  end  of  the  shell  through" 
a  drain  pipe  to  the  ground. — the  heated  feed  water  flowing  from 
the    copper    tubes, — passing    through    the    continuation    of    the- 
branch  pipe — into  the   front  end  of  the  heater — thence  upward 
circulating  over  the   hot   flattened   surface  around  and   through 
the  diverters,  leaving  the  heater  at  the  outlet — thence  through 
the  boiler  check  into  the  evaporative  section  of  the  boiler.      -<.: 

Line  checks  are  placed  in  the  branch  pipe  at  both  ends  of  the 
auxiliary  heater,  an  exhaust  pipe  to  the  atmosphere  relieving  the 
shell  of  such  steam  as  is  not  condensed. 

'■i:yA  tee  on  the  branch  pipe  between  the  exhaust  heater  and  the 
front  end  connects  with  the  boiler  check,  and  valves  are  so 
placed  on  both  lines  as  to  divert  the  feed  from  the  front-end 
heater  at  any  time  this  may  be  desired.  A  connection  is  made 
from  the  low-er  portion  of  the  boiler  to  the  smoke-box  heater, 
permittiny,  wlien  opened,  the  circulation  of  water  from  the  boiler 
through  the  heater. 

It  is  claimed  by  the  mechanical  department  of  the  N.  O.  G.  N. 
that  their  engines  equipped  with  this  pre-heater  are  operating 
more  economically,  that  the  heretofore  poor  steaming  engines 
are  now  kept  hot  readily  and  an  even  pressure  maintained; 
further,  that  leaky  flues,  mud  ring  and  broken  Stay  bolts  have 
been  reduced  to  a  minimum.  .-  ' -•.^:';';  .'  .'-;■  '•...'.■•."•■•;■. 

The  following  observations  were  made  in  regard  to  delivery 
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tciiiperatiire    from    each    heater,    and    the    degree    of    i)re-heat 

<»I)t;iint'(l  ihkUt  a])pr<>xiniat<.'ly   similar   workinj;  oniiditinns  : 


i'lM.E     PrF.S.-sIKF.     IS5     (_'(M)     .\bs<)IIIK» 


.'.''■■'     ^ 

;i   Injector 
'■'V-  inonitor 
No.  10. 
'  ~     I  JperatiiiR 

J'llU     Optll.. 

'.'',•'..:    '     ■'  ■■    ■'■■■ 

;'.'V  "■   ■:''  „•;-[. ; 

'/j     0\KU      ... 

'A    op«-u    .  .  . 

•  =V  •,/••.■-  " 

Delivery 

■ 

Dclivcrv 

temjierature 

1  )eliv(rv 

tfini>f  laturt 
from 

from 

tempiratiire. 

T..la 

1 

I'ercentaRc 

exhaust 

front  eiiil 

lUnrees 

iiidicateil 

injector 

heater 

lieatcr 

lirchf 

at 

economy 

150 

^;^'i9i-:  '■  . 

•     ••  -.«•  ■  ••  ,  -  ■ 

.    70 

6._'}<  per  cent 

160 

.,"-^2«ft  ,•.••• 

1  .226  '■-• 

.'.    60 

5.''4  i)er  cent 

180 

•.■•■■■'2ie.--- 

-'■  •■  4M  ■ 

.'SO 

5.00  per  cent 

210 

..-■      ,i»       ■■.:■ 

22» 

.-:;  so 

5.15  per  cent 

..::.^i««r"-:. 

-'00      ^ 

■      60 

5.94  per  cent 

into  the  upper  heater, 
hot  water  cyhnder,  then 
..   Two  cylinders  are  nee 
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the  lower  heater  No.  2-  -from  there  it  flows  through  the  pipe  Q 


hence  through  pipe  R  to  the  upper  or 

e  through  pipe  .9  into  the  boiler. 

?ssary  for  the  pump,  as  the  upper  heater. 


No.   1,  is  higher  than  tpe  water  in  the  tank,   so  that  it  would 


otherwise  be  impossible 
the  heater  to  the  pump 

A  safety  valve  set  at  5 
connected  to  the  pipe  O 


.Vvernse 

',  Many  nf  the  Malkt  locomotives  are  e(|uipped  with  pre-heaters 
which  are  practically  auxiliary  boilers  contained  within  the  ex- 
tension front  end.  Observations  made  on  the  Santa  I'e  System 
«)n  operating  Mallet  locomotives  indicated  an  injector  delivery 
temperature  of  190  deg.  l*".  and  a  final  delivery  temperature  to 
the  boiler  of  245  deg.  F.,  a  gain  by  pre-heat  of  55  deg.  F.,  rep- 
resenting a  saving  of  approximately  six  per  cent. 

The  Fere  Marquette  has  a  number  of  locomotives  equipped 
so  that  the  exhaust  from  the  pump  is  discharged -into  the  tank. 
An  average  temperature  of  approximately  100  deg.  is  maintained 
in  the  tank  representing  an  increased  average  tank  temperature 
of  perhaps  40  deg.,  which  is  of  soine  value,  the  injector  delivery 
temperature  increasing  appreciably.     The  apparent  difficulty   in- 

.  volved  in  this  system  is  the  possiljility  of  heating  the  tank  water 
to  a  de.gree  that  cannot  be  handled  by  the  injector,  and  the 
bursting  of  the  hose  connections. 

■^   The   problem    of   pre-heating   water    seems    to    have    received 


is   also   equipped    with    a 
device  at  gage  pressure  |i 


to  properly  lift  the  heated  water  from 


lb.  is  placed  on  tank  No.  2  at  g,  and  is 
<m  the  tank  side  of  the  pump  to  avoid 
waste  of  water;  h  is  a  <  afety  valve  set  at  15  lb.  as  a  (irotectiou 
in  case  valve  g  should  :  lot  work.  Pipe  5  runs  to  the  cab  and 
is  connected  to  a  low  pr  ssure  gage;  pipe  8  runs  to  the  cab  and 
is  connected  with  a  pyrofiieter.     The  outlet  pipe  from  the  pump 

pressure   gage   in   the   cab.     With   this 
if   1S5  lb.  and  tank  temperature  of  60 


deg.  F.  a  delivery  temper  iture  of  200  to  210  deg.  F.  may  possibly 
be  attained,  representing  i  saving  of  approximately  13.5  per  cent, 
less  the  steam  loss  incidc  it  to  operating  the  pump,  and  any  loss 
from  reduction  of  draft  t  lat  might  be  occasioned  by  diminishing 
the  volume  of  steam  exh  lUsted  through  the  stack.  In  this  con- 
nection it  is  claimed  that  not  more  than  6  to  8  per  cent  of  the 
exhaust  is  utilized,  the  su  iply  being  automatically  adjusted,     v.: 

DISCUSSION    ;.^:- :^", ;•"-•:  n'    -■>■;;-''■;.'"■••"; 
J.  A.    Carney,   superin  endent  of  shops   of   the    Burlington, 
>poke  of  tests  being  ma^e  on  that  road  with  a  duplex  water 

e  of  the  locomotive,  for  forcing  the 
e  exhaust  on  both  this  pump  and  the 


pump,  located  on  the  si< 
water  into  the  boiler.    T 


greater  attention  in  Europe  than  in  America.  There  are  a  num- 
ber of  systems  of  pre-heating  in  practice  on  English  and  Con- 
tinental lines.  One  or  more  of  the  European  devices  have  been 
experimented  with  in  this  country  with  more  or  less  success, 
one  of  these  being  illustrated  in  Fig.  3.        .■,"■■-  ■  ... 

This  system  eliminates  injector  boiler  feeding,  accomplishing 
this  through  means  of  a  steam  driven  pump.  The  source  of  the 
pre-heat  is  exhaust  from  the  cylinders  and  pumps. 

A  part  of  the  exhaust  from  the  cjlinder  is  diverted  from  the 
nozzle  by  means  of  a  shutter  or  flap  valve  controlled  from  the 
outside  of  the  smoke-box,  and  is  brought  through  the  pipe  7 
to  the  automatic  regulating  valve  B,  in  connection  with  the  ex- 
haust from  the  pumps  which  is  tapped  in  at  Y  and  Z  and  intro- 
duced into  the  upper  of  the  two  heating  tanks  (1)  ;  thence 
through  pipe  U  into  the  lower  heating  tank  (2),  the  water  sur- 
rounding the  tubes  in  the  tanks  absorbing  the  heat  from  the 
steam,  the  condensation  running  f>ut  through  pipe  /'  to  the 
ground. 

Water  enters  the  pttmp  through  the  pipe  O  where  it  is  forced 
through  the  lower  or  cold  water  cylinder,  through  pipe  P  into 


air  pump  is  used  to  beat  die  water  in  the  tank.  It  has  been 
found  that  an  average  of  177  deg.  is  obtained  at  the  boiler. 
As  high  as  205  deg.  has  been  reached  and  the  minimum  was 
138  deg.  With  this  arrau]  ^ement  it  is  claimed  that  12}/j  per 
cent  economy  is  obtained.  Some  members  spoke  of  turning 
the   exhaust   steam   from   tpie   puttip   into   the   tank   when   in- 


jectors are  used,  care  beinj 
tank  water  did  not  get  so 
handle  it.     Other  members 
factory,  as  with  some  grade 
l)e  found  in   the  tank. 


taken  that  the  temperature  of  the 
high  but  that  the  injectors  could 
lave  found  tliat  this  was  not  satis- 
s  of  water  a  deposit  of  scale  would 


ENGINE  failures' ON  THE  COTTON  BELT    .  -: -^ 

A  paper  by  Raffe  Emers*n  on  Fuel  and  Failures  was  read.  ' 
This  is  a  study  of  some  rest  Its  on  the  St.  Louis  Southwestern. 
An  abstract  follows: 

The  St.  Louis  Southweste  n,  including  the  Texas  division  of  - 
the    road,    operates    about    2  50    road    locomotives.      About    200  "• 
of  these  are  in  service,  thejothers  being  spare  and  shop  en- 
gines.    This  represents  avei  age  present  conditions.     Thirty-  . 

•  •--  '••  •■'"!■■ -*.","'•'  '•■'•■''.'.'■•:r  '  j-^'  ••■■.'■."•'- 'v^j- 
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five  switch  engines  are  not  included  ftt  these  figures.  Ten 
years  ago  there  were  about  50  engines  less  than  now.  The 
present  mileage  per  j'car  of  road  engines  is  about  6J^  millions, 
a  little  over  4  million  of  which  are  in  freight  service.  The 
yearly  total  locomotive  mileage  of  road  engines  ten  years 
ago  was  not  much  less  than  now. 
.'     The   following   is   the   failure   record   for   11   years:     .■-:'.■- 


Calendar  year 

Engine  failures 

Calendar  year  '.■.■■'  . 

'    Engine  failures 

1903 

268 

294    ■ 

.1909......... 

95 

1904 

1910... 

106 

.         1905 

273       ^ 

y,  •     1911... 

160 

1906 

254    •■ 

1912 

145 

1907 

250    .    ;; 

-     1913^... 

i..lOl 

1908 

132      "  ; 

■.  .  ■ '  ■  *.  ■.    '■'*'.'..   .' •'.. ' 

:.;./■;  -.  ,  -■•."-•.'■•; 

It  may  be  explained  that  the  definition  of  an  engine  failure 
on  the  St.  L.  S.  W.  is  about  the  same  as  for  other  roads  in 
the  same  territory.  Mr.  Adams  has  succeeded  in  bringing 
his  engines  up  from  a  performance  of  less  than  10.000  miles 
per  failure,  to  a  yearly  average  of  over  65,000  miles,  and  he 
has  frequently  reached  as  high  as  200,000  and  300.000  miles 
between  failures.  One  case  is  on  record  of  503,000  miles, 
without   a   failure.  ' 

!'    The   Cotton    Belt   failure   record   owes   its  remarkable   im-: 
provement  chiefly  to  the  following  elements:     -'.;...     ...•;• 

Elimination  of  the  words  "Poor  Coal"  as  an  engine  failure 
excuse.  Mr.  Adams  maintains  that  no  coal  is  poor — that  all 
kinds  of  coal  may  be  successfully  fired  if  the  peculiarities  are 
understood,  and  sufficient  skill   is  used  in  handling  the   fire. 

-Attempt  to  eliminate  all  causes  of  mechanical  failure,  by 
redesigning  and  replacing  every  kind  of  lo£om^otive  part  that 
breaks  or  fails.  v •••■-:"/%.:'  ■-^^■'--■•;^  :;..a  ^'^^-^^ 

A  rigid  system  of  inspection  of  the  engine  on  arrival  at  a 
terminal.  This  rigid  inspection  is  not  costly;  it  is  certain  in 
its  operation  and  results,  and  it  pays. 

Thorough  understanding  and  co-operation  between 
mechanical  officers,   shop   men.  roundhouse  men  and  road  men. 

ECONOMIES  IN  ROUNDHOUSE  AND   TERMINAL  FUEL 

•;•'■•  •  .-; '-:/'■•■:■■■-:>:: '  ■■■■ :  >>  CONSUMPTION  'P.-})'.K-'-y:'::--:  ••:> 

.\  paper  on  this  subject  was  presented  by  F.  W.  Foltz,  fuel 
supervisor,  Missouri  Pacific.     An  abstract  will  be  published  next 

month.:: ;.■,;.■  .-,     ',•.;..■.,--, 

OTHER  BUSINESS  '     "'  - 

A.  L.  Mohler,  president  of  the  L^nion  Pacific,  made  a  short 
address  during  the  Tuesday  morning  session.  He  spoke  of 
the  manner  in  which  some  roads  are  improving  the  fuel  situa- 
tion consistent  with  their  financial  condition,  calling  attention 
to  the  possibilities  there  are  in  this  connection  for  the  saving 
of  money,  particularly  where  funds  are  available  to  invest  in 
this  direction.  The  fuel  question  should  be  carefully  studied 
and  studied  properly,  being  followed  through  its  course  on 
the  railroad  from  the  purchasing  agent,  who  buys  it,  to  the 
engine  crew  and  others  who  use  it.  To  obtain  the  best  re- 
sults there  must  be  the  greatest  harmony  and  co-operation 
between  all  departments  which  in  any  way  eflfect  the  con-!: 
sumption  of  fuel.  The  water  conditions  must  be  good,  which 
means  heavy  outlay,  and  the  coal  supply  uniform.  Care  must 
be  taken  in  train  movements,  and  all  correlated  matters  given 
thorough  consideration.  Mr.  Mohler  was  thoroughly  in  sym- 
pathy with  the  work  of  the  association. 

II.  L.  Cole,  assistant  secretary  of  the  government  railway- 
board  of  India,  attended  the  meetings  and  made  a  brief  ad- 
dress on  conditions  in  India.  He  is  making  a  tour  of  in- 
spection of  American  railroads. 

M.  D.  Franey,  master  mechanic,  Lake  Shore  &  Michigan 
Southern,  made  a  few  remarks  on  the  new  smoke  washing 
plant  at  the  Englewood  roundhouse,  mentioning  the  success 
with  which  the  installation  had  been  attended. 

Mr.  Perley,  of  the  Oregon  Short  Line,  addressed  the  mem- 
bers pointing  out  how  they  may  greatly  assist  the  railways  in 
forming   public    opinion    by    mentioning   to    the    people    with 


whoin  they  coiiie  in  contact  the  real  trials  and  tribulationis  of;., 
the  railroads.  ""■■■■ 

J.  G.  Crawford  reported  for  the  committee  on  fuel  tests  that 
very  little  information  could  be  obtained,  suggesting  that  the 
roads  endeavor  to  obtain  all  the  information  possible  as  to  " 
the   efficiency   of   the    different   grades   of   coal,   methods   of' 
firing,  etc.  .-^v':.;'   :  •-  ' .J^'i/'."'.''..'<,.-y- -.-"'■■■}  ?''  '^"z:.':- ;'  .'_  -'^^ 

The  secretary's  report  showed  a  total  membership  of  642,  ; 
with  a  cash  balance  of  $885.25. 

The  following  officers  were  elected  for  the  ensuing  year:  :" 
D.  R.  Mac  Bain,  superintendent  motive  power.  Lake  Shore  &  ;' 
Michigan  Southern,  president;  D.  C.  Buell.  Union  Pacific;  .; 
J.  G.  Crawford,  Chicago.  Burlington  &  Quincy,  and  B.  P.  Phil-  •, 
lippc,  Pennsylvania  Railroad,  vice-presidents.  E.  W.  Pratt,  Chi-  ' 
cago  &  North  W  estern ;  C.  M.  Butler,  Atlantic  Coast  Line ;  W.  L. 
Robinson,  Baltimore  &  Ohio;  T.  J.  Lowe,  Canadian  Northern; 
R.  R.  Hibben,  Missouri,  Kansas  &  Texas,  were  elected  mem-  ; 
bers  of  the  executive  committee^  Chicago  was  chosen  as  the  / 
next  place  of  meeting.  v    :'  ■•';  ' :  ii. ''{;:  '.:■  v"  •".■■[v  ; 


FLANGE  LUBRICATORS 


•';  BY  ROBERT  W.  ROGERS 

There  are  matiy  devices  used  in  Europe  to  lubricate  driving 
wheel  flanges.  The  German  Railway  Administration  Society 
recommends  the  use  of  flange  lubricators  on  the  forward  driv- 
ing wheels  of  all  passenger  locomotives  and  the  rear  wheels  of 
locomotives  having  a  tender  as  part  of  the  locomotive.  This 
class  of  engine  is   used   in   both   freight   and   passenger   service. 

The  lubricator  cup  is  generally  placed  above  the  running  board 
and  the  lubricator  so  attached  that  the  vibration  or  the  move- 
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Flange  Oilers   Used   in   Europe 


ment  of  the  driving  springs  cannot  influence  its  position  against 
flange.  The  well  known  hard  grease  t\-pe  is  met  with  quite 
often,  the  cartridge  being  filled  whh  a  grease  and  tarry  com- 
pound.    This  is  shown  in  Fig.  1. 

Another  type  is  shown  in  Fig.  2  which  has  the  nozzle  guided 
against  the  flange  by  a  plate  spring  in  conjunction  with  a  movable 
arm.  This  type  is  fed  by  crude  oil,  the  flow  being  controlled 
by  a  drip  cock.  l~ig.  3  shows  an  apparatus  used  in  Austria. 
In  this  case  the  cartridge  consists  of  a  sheet  of  plate  zinc  filled 
with  felt.  Where  the  valve  stuffing  boxes  are  high  the  oil  and 
water  from  the  swab  cup  is  led  to  this  lubricating  cartridge.      .;  ■? 
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'    :'^<^  '^"^  .  \^-;  ;^^^  Outlines  of  the    Papers  and  Discussion  at  the  Elev-  V^;-  -I'^r-    >    V-:/^^^^"-:^^ 

:;   V   ■  '  !  .;  •    •^•^    ; -^v  enlh  Annual  Convention  Held  at  Washington,  D.  G,      •::> /X^r v    ;  G-   /;^    .^:^'^^^ 

'    The  eleventh  annual  convention    ,f  the  Railway  Storekeepers'  think  we  can  safely  predict  that  the  value  of  the  book  of  rules 

Association  was  held  at  the  Hotel   Raleigh,   Washington.  D.  C,  will  be  quickly  recognized  \)y  all  railways  and  that  it  will  become 

May    18,    19  and  20,   J.   W.   Gerber,   general    storekeeper   of   the  the  hand  book  and  guide  in  the  daily  operations  of  stores  depart- 
Southern   Railway  at   Washington,   presiding. 


'1  lie  convention  was  opened  with  i)rayer  by  the  Right  Reverend 
Alfred  Harding,  bishop  of  Washington,  after  which  the 
association  was  welcomed  to  the  city  by  Hon.  Oliver  P.  New- 
man, commissioner  of  the   District  of  Columbia.    .    ,.;,.. 

:a-.V-    ■.  k/";.\  V   :••    -  the  president's   ADDRESS       ..  ^•.' ;v  :t    .'^  ;%' *    — . 

President  Gerber,  in  his  opening  address,  spoke  in  part  as 
follows : 

The  first  two  years  of  the  life  of  this  association  can  probably 
be  best  described  as  a  period  when  we  were  finding  ourselves. 
This  is  indicated  by  the  papers  discussed  at  that  time.  At  the 
convention  of  1907,  President  Rice,  in  his  address  to  the  asso- 
ciation, stated  that  he  believed  that  we  have  proven  to  our 
superior  officers,  each  year,  that  we  are  benefited  by  coming 
together   as   an   organized  body.:-  :<^  .:.■■■■■,'■  ■^-::;  y:;-  ;;-.:..y.  ■■■:•■■■'::.■. 

What  was  true  then  is  true  today  and  each  year  of  the  life 
<jf  the  association  has  seen  a  broadening  of  the  scope  of  its 
work,  making  possible  more  systematic  and  intelligent  methods 
in  the  ordering  and  handling  of  material  and  supplies  and  an 
increasing  effort  on  the  part  of  the  members  to  place  the  work 
of  the  stores  department  on  the  highest  possible  plane. 

Through  the  work  carried  on  by  the  members  special  interest 
has  been  created  in  the  reclaiming  of  serviceable  material  from 
scrap,  the  elimination  of  obsolete  material  from  stocks,  better 
methods  of  accounting,  and  a  realization  of  the  responsibility 
that  is  ours  in  connection  with  the  handling  and  care  of  the 
vast  amount  of  material  required  in  railway  operation. 

We  have  seen  the  adoption  by  the  association  of  a  standard 
classification  of  scrap,  a  standard  material  classification,  standard 
specifications,  classification  and  inspection  rules  for  railroad  con- 
struction oak  timbers,  these  specifications  having  been  accepted 
as  recommended  practice  by  the  Master  Car  Builders'  Asso- 
ciation and  Master  Mechanics'  Association,  and  adopted  by  the 
ilardwood  Manufacturers  Association  of  the  Cnited  States. 

■  While  the  adoption  by  the  association  of  a  standard  scrap 
classification  has  reduced  the  work  of  the  scrap  classification 
cominitteo.  I  believe  that  the  connuittee  could  be  profitably 
engaged  in  considering  suggestions  of  ciianges  in  the  classifica- 
tion to  meet  changing  market  conditions,  and  the  collecting  of 
informatiim  showing  the  advantages  of  a  uniform  classification 
for  scrap  material.  The  classification  recommended  by  the  asso- 
ciation will  not  take  the  place  of  the  various  scrap  classifica- 
tions now  in  use  by  the  railroads  until  we  can  show  by  specific 
examples  that  the  Railway  Storekeepers'  classification  does 
possess  advantages  over  the  other  classifications.  The  subject 
is  one  which  concerns  every  railroad  and  a  great  many  of  our 
manufacturing  plants. 

■  The  committee  on  standard  buildings  ami  structures,  ap- 
pointed since  our  last  convention,  has  already  shown  the  neces- 
sity for  such  a  committee,  and  the  information  gathered  and 
placed  at  the  service  of  the  lines  represented  in  the  association 
is  of  great  value.  Through  the  work  of  this  committee  we  can 
keep  in  touch  with  the  latest  and  best  designs  in  the  construc- 
tion of  storehouses,  oil  houses,  lumber  sheds,  casting  platforms, 
scrap  docks,  etc. 

The  conuiiittee  on  the  book  of  standard  rules  will  present  a 
report  representing  a  vast  amount  of  labor  on  the  part  of  the 
committee  members  and  providing  in  every  detail  for  a  com- 
plete stores  department  organization.  No  more  important  work 
has  had  the  consideration  of  a  comnnttee  of  this  association.     I 


nients. 

The  growth  of  the  asscjciation  has  been  very  gratifying,  and 
although  counting  an  existence  of  only  11  years,  we  now  have 
more  than  215,000  miles  of  railways  in  the  United  States  rep- 
resented by  membership  In  the  association,  the  equipment  of 
these  lines  totaling  more  ihan  57.000  locomotives  and  2,400,000 
cars.  ■ 

A  very  large  proportion  cjf  the  railway  mileage  of  the  Dominion 
of  Canada  and  the  Republic  of  Mexico  is  represented  in  the 
association  and  we  also  have  representatives  of  the  railways 
of  England,  Australia,  Jajpan,  China,  Cuba,  Honduras,  South 
and  East  Africa.  I       .^  "^^.i-  v'.-.- ;■ ;'- ;/' *v.;-.:;'-v, '•'•  ..^;^- 

The  active  membership  is  over  700.  Membership  alone,  how- 
ever,   is   not   our   principal' claim   for   the   benefits   arising   from 


the  Railway   Storekeepers' 
ened   interest   in   the   dailv 


Association.  Rather  it  is  the  awak- 
work  of  the  stores  department  em- 
ployees, and  the  putting  irto  eflfect  of  better  methods  resulting 
in  greater  efficiency  and  cfconomy  in  railway  operation,  all  of 
which  is  being  accomplished  by  the  bringing  together  in  one 
association  of  representatives  of  the  stores,  purchasing  and 
accounting  departments.       1:- 


I 


FAIRFAX    ^ARRISON  S    ADDRESS     •;,,  iV..  :.;'"•        ■ 

Fairfax  Harrison,  president  of  the  Southern  Railway,  after 
a  few  opening  remarks  c^nm^ending  the  association  for  the 
good  work  it  was  accompli$hing,  gave  the  following  address  on 
The  Ideal  Storehouse  System:  : .    n'   ■.    ■,:.:  ■'_.'' 

Xo  other  business  enterpiise  requires  so  many  different  things 
in  such  large  quantities  as  4  railroad,  and  the  importance  of  the 
storekeeper  in  the  railroad  organization  may  be  measured  by 
the  value  of  the  materials  and  supplies  for  the  safekeeping  and 
proper  issuance  of  which  he  is  responsible.    '      :  ;'  :.    r .  •      .,-.;. 

The  statistics  of  the  Interstate  Commerce  Cotnmission  cover- 
ing railroads  having  gross  revenues  of  over  $1,000,000  per  annum, 
show  that  these  companies,  operating  239,938  miles,  had  on  hand, 
on  June  30.  1913,  materials! and  supplies  valued  at  $317,773,723, 
or  an  average  of  $1,324  pe^  mile  of  road.  Including  materials 
and  supplies  carried  by  tlje  Pullman  Company,  this  total  is 
brought  up  to  something  over  $322,000,000.  If  we  assume  that 
these  balances  represent  a  three  months'  supply,  this  would  mean 
that  your  monthly  receipts  a^d  issues  would  aggregate  something 
over  $100,000,000  and  that  ybu  handle  during  the  course  of  the 
year  property  to  the  value  of  approximately  $1,200,000,000. 

For  the  successful  and  economical  handling  of  property  of 
this  enormous  value  it  is  essential  that  your  business  shall  be 
thoroughly  systematized  in  afl  of  its  departments,  and  meetings 
such  as  this,  where  experietccs  can  be  compared  and  sugges- 
tions for  improvements  threfehcd  out.  are  of  practical  value  to 
the  companies   which  you   ref resent.  '  ':'■^..'■^■J''■  \^-:}^' ,y.  i'.'^'.-'  ■■'"' 

It  is  the  duty  of  the  storekeeper  to  have  on  hand  and  to 
supply  promptly  anything  that  may  be  required  in  the  operation 
of  the  railroad  he  represents.  But  the  storekeeper  must  also  bear 
in  mind  that  money  tied  up  ill  material  and  supplies  is  unproduc- 
tive capital.  It  is  earning  nothing  while  the  articles  for  which 
it  has  been  expended  are  lyi«g  in  the  storehouse.  On  the  con- 
trary, storehouse  balances  are  a  source  of  expense  to  the  com- 
pany in  interest,  taxes  and  iilsurance.  The  ideal  system,  there- 
fore, is  one  which  will  result  in  the  article  wanted  l)eing  alwavs 
on  hand  while  the  accumulation  of  an  excessive  supply  of  any 
article  is  always  avoided.  I  need  not  tell  the  members  of  this 
association    that    this   presentjs   a    difficult    problem.      It    is    one. 
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however,  that  I  believe  is  possible  of  solution.  In  my  bpinion 
the  solution  lies  in  effective  team  work,  not  only  within  the 
organization  of  the  general  storekeeper,  but  between  his  or- 
ganization and  all  of  the  men  of  other  departments  to  whom 
iraterials  and  supplies  are  issued.  On  every  large  railroad  sys- 
tem there  are  liable  to  be  accumulations  of  material  at  certain 
storehouses  while  others  may  be  short  of  the  same  material, 
and  the  general  storekeeper  may  often  be  able  to  keep  down  his 
total  balances  by  transferring  the  surplus  from  a  point  where 
it  is  not  needed  to  the  storehouse  needing  it. 

The  men  who  use  supplies  can  be  most  helpful  in  aiding  the 
storekeeper  to  avoid  the  accumulation  of  excessive  supplies  of 
material  in  current  use  and  in  preventing  the  accumulation  of 
obsolete  stores.  The  natural  disposition  of  everyone  using  ma- 
terial is  in  the  direction  of  accumulating  large  supplies  in  order 
that  his  work  may  not  be  held  up  while  waiting  for  some  essen- 
tial thing.  He  should,  however,  realize  that  it  is  to  the  interest 
of  the  company  by  which  he  is  employed  that  an  undue  propor- 
tion of  its  capital  shall  not  be  tied  up  in  storehouse  supplies  and 
he  should  loyally  co-operate  with  the  storekeeper  to  keep  these 
down  by  carefully  estimating  his  requirements. 

It  would  seem  that,  under  an  ideal  storehouse  system,  such  a 
thing  as  the  accumulation  of  obsolete  stocks,  except  insofar  as 
obsolete  parts  are  salvaged  from  condemned  equipment  and 
structures,  should  be  impossible.  There  is  only  one  way  in 
which  it  can  be  made  impossible  and  that  is  through  intelligent 
co-operation  by  the  users  of  supplies.  The  storekeeper  should 
he  advi.sed  of  any  change  of  standard,  not  when  it  has  actually 
l)een  made,  but  as  soon  as  it  is  in  contemplation,  in  order  that 
he  may  work  off  his  stock  and  have  a  miniinum  amount  of  the 
I  lid  standard  on  hand  when  the  new  one  is  adopted. 
'  r  know  that  there  is  nothing  particularly  new  in  what  I  have 
said  to  you.  Much  the  same  ground  has  doubtless  been  gone 
over  in  former  meetings  of  this  association  and  improvements 
in  practice  have  doubtless  resulted.  I  think  you  will  agree  with 
me,  however,  that  perfection  has  not  yet  been  attained  and  that 
storekeepers,  those  who  draw  on  them  for  materials  and  sup- 
plies, and  the  executives  of  the  companies  should  all  co-operate 
to  bring  about,  as  nearly  as  practicable,  the  ideal  condition  of 
having  no  surplus  stock  in  any  storehouse  and  of  always  having 
the  thing  that  is  wanted,  when  and  where  it  is  wanted.       -.:;-:. 

;.•.;..;.;  V  .M' -'.REPORT  of  the  secret.\rv-tre.\svrer      .'.•-■,:.•:;.....: 
The  report  of  the  secretary-treasurer  showed  an  active  mem- 
bership of  over  700  and  a  balance  on  hand   of  about  $7(X).     .\ 
number  of  letters  were  read  from  railway  presidents  commend- 
ing the  work  of  the  association,   r     ~.  i"  vV/i;  '^- V'^ 

,;■.;.•;;  r'^';' 7-:. ■'::•■■  •■■  accounting  :'-'i,.-^-;'^.-:-  ;V--:'!^-.;^ '.).'- A' 
The  accounting  committee,  consisting  of  E.  E.  McCracken 
(R.  &  L.  E.).  E.  L.  Fries  (U.  P.).  P.  J.  Shaughnessy  (Erie). 
H.  H.  Laughton  (So.  Pac).  W.  E.  Brady  (A.  T.  &  S.  P.).  D.  A. 
Williams  (B.  &  O.)  and  C.  C.  Dibble  (C.  C.  C.  &  St.  L.),  gave  a 
very  complete  and  detailed  report  on  the  rules  governing  the 
accounting  for  material  and  supplies  at  storehouses.  It  was 
divided  into  four  parts — Handling  of  Materials  and  Supplies. 
.\ccounting  for  Material  Received,  Accounting  for  Material 
Issued  and  Material  on  Hand.  "•'  ".';.  Iv-i.- /I/- -  '-•  S •-;' i-:!;' :^^---  i. 

Discussion. — A.  A.  Goodchild  (Canadian  Pacific)  took  excep- 
tion to  several  points  in  the  report,  particularly  those  pertaining 
to  cash  discounts,  and  second-hand  serviceable  material. 

A  meinber  of  the  committee  stated  in  explanation  that  it  was 
not  the  intention  in  the  report  to  cover  the  practice  in  use  on 
any  particular  road,  but  the  report  was  given  as  the  most  desir- 
able practice  to  be  employed.  The  president  explained  that  the 
report  was  not  binding  on  any  road.  The  report  was  adopted 
and  referred  to  the  Association  of  Railway  Accounting  Officers. 

,  ..s.      .,.,;..,  RECEPTION    BY  THE   PRESIDENT  ,....-- 

On  Monday  afternoon,  May  18.  members  were  driven  to  the 
White  House,  where  they  were  received  by  the  President  of.  the 
Ignited  States.  ^'':  \, :  V-  ::r--r.r'-^-^i' ^----^^p  ^^■V-\>---^ -^i 


STORE    T>EP.\RT  ME  NT    'EXPENSES 

E.  L.  Fries,  auditor  of  disbursements.  Union  Pacific,  presented.  -  = 
a  paper  on  this  subject,  giving  an  analysis  of  the  methods  which  .; 
should  be  employed  in  distributing  various  charges  to  different.:    . 
accounts.     .; ^ .  •  .-7-/  ;:  .  -: .;     .  .    •    •    ■.:.■■  ^ -iv".-./-- ■:.•>"--::•■'•  -.^.'■■'^^ 

•;     ;.  .  .;   -■  ;■   stANDARDIZATlON   OF  TIXWARE^;^  ,-•  ;  f"    ^  ;>     /;      /v        .' 

The    committee    on    the    standardization    of    tinware    reported  v.- 
that  it  is  working  in  conjunction  with  a  similar  committee  of  the 
^Master  Mechanics'  Association.     The  report  is  to  be  considered 
at  the  June  convention  of  the  latter  association  in  .\tlantic  City,  - ; 
after  which  arrangements  will  be  made  for  its  presentati<»n   for  .t; 
the  action  of  the  Storekeepers'  Association.      ^^  :>•>.-•,,'..•:••-> 

UNIFORM  GRADING  AND  INSPECTION  OF  LUMBER    ,;" 

A  majority  and  a  minority  committee  report  were  submitted 
on  this  subject,  the  latter  by  W.   K.  Clifton.   Baltimore  &  Ohio.  .. 
In  the  discussion,  several  meml)ers  approved  the  minority  report, 
but  many,  while  holding  the  belief  that  it  was  desirable  as  an 
ideal  toward  which  to  work,  questioned  its  practicability.     The    -.- 
minority  report  took  the  stand  for  inspection  of  all  lumlier  at 
the   point   of   shipment,    and   the    differences    of   opinion    hinged 
mainly  on  this.     W.  F.  Jones   ( N.  Y.  C.)    suggested  the  forma-- 
tion  of  a  bureau  for  the  inspection  of  lumber  at  the  mills  for 
all  railways.     This,  it  was  claimed,  would  largely  do  away  with 
the   increased   expense   and   the   difficulty   of   keeping   inspectors 
Inisy  when  inspection  at  the  mills  is  carried  out  by  the  roads.  •-  , 

It  was  finally  moved  that  the  members  of  the  committee  get- 
together  and  endeavor  to  arrive  at  an  understanding.     This  was./ 
done  and  the  amended  majority  report  was  adopted  as  recoin-." 
mended  practice  and  referred  to  the  American  Railway  Assot   ..• 
ciation.     Following  is  the  amended  report:''  '-.I-'t*    '?■,.:  •..    '•      . 

The  committee  on  uniform  grading  and  inspection  of  lumbefr  • 
were  requested  by  the  executive  committee,  first,  to  make  a 
recommendation  as  to  whether  material  inspection  should  be 
done  at  destination  or  at  the  point  of  shipment,  and  second,  to 
report  on  the  uses  of  various  woods  in  place  of  oak  for  stock 
and  box  cars.  .,.  .  '     .  . .  .  i. 

The  committee  is  unanimous  on  the  following:  "  ' 

(1)  That  all  piling  and  track  ties  should  be  inspected   when 
received  and  loaded  at  shipping  points."?     ..•...">     -.7-   fV/Cv^^^ 
•     (2)   That  all  material   which  is  terme<l  direct  shipments,  that 
is.  shipments  for  construction,  whether  it  be  bridge  or  building 
material  should  be  inspected  before  loaded  or  ratlier  at  the  ship-;' - 
ping  point,  for  the  reason  that  it  is  seldom  that  there  are  prac-.A?. 
tical  men  where  the  material  is  unloaded  to  inspect  and  receive 
it   and    if   such    is   the   case,   inferior   material   is   often   accepted... 
and  used.  ; 

(3)  Lumber  which  is  shipped  direct  for  any  purpose  ought  to.  ■" 
be  inspected  when  loaded  at  the  shipping  point.     To  illustrate:;..- 
The  Missouri  Pacific  runs  through  a  timber  country.     The  prob- 
ability is  that  75  per  cent,  or  more  of  its  switch  ties  are  li>aded 
at  the  mills  and  shipped  direct  to  the  point  where  they  are  to-' 
be  used.    In  such  cases  it  is  always  practical  and  advisable  to  have?^- 
the  material  inspected  at  the  shipping  point  before  loaded.     The 
same  holds  true  in  the  extreme  Northwest. 
'      [A  paragraph  was  here  inserted,  replacing  a  list  of  the  differ^../ 
ences   between   the  committee   members   and    recommending   the     - 
formation  of  a  bureau  for  the  ioint  inspection  ot  '.-.•mber.     It  wa.< 
also  recommended  that  after  luml)er  is  once  rejected,  it  lie  not. 
accepted  for  any  purpose.]  '  '•  " .  \       ;  :> 

The  committee   reported   on   the   second   request   that   the   Chi-'    - 
cago,  Milwaukee  &  St.  Paul  has  been  using  Douglas  fir  in  placeV 
of  oak  for  the  following  purposes  :  , ;~ 

For    Stock    and    Box    Cars :      Sub    siUs :    nailing    strips ;    eng;.'.- 
plates ;    carlines :    cross    ties;    needle    beams;    side    braces;    end   • 
l>races ;  ridge  pieces :  cornice  side :  belt  rails,  end  and  side :  side 
door  headers:  side  door  cleats:  end  d<xir  cleats:  stock  car  slats., 
side  and  end.  v  ; 

-For  Locomotives:     Pilots  and  pilot  slats:  running  boards:  foot: 


..-.•..^,.  'X  . 


.».«,.:.  :     -..  ■■ 


■•.;^:i:  -^-k  ':<^^ 
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,....-•'-; '^j  boards  and  steps;  cabs;  bumper  beams;  longitudinal  sills  for 
\^\ .  7'-  V  .  ■  ^^'"^^''s ;  foot  boards;  foot  steps  and  coal  gates  for  tenders. 
../"■','.'•':.■;.  Other  roads  in  the  Northwest  and  Canada  have  been  using 
-::,.;  ^..^-  '  niaple  for  draft  timbers  and  find  that  it  has  given  as  good  or 
>':'■-  •;.•  '^v'"  better  service  than  the  average  oak  which  they  receive  from  the 
l^^,:;"^:-- ;<•■";' South.         ,  .  ,:,.._;,,   ..,....,...,...;    ....         v  ■  ■  ..   s    ..•     -^    •■ 

//^f:;.;U;.v'S.v,/,--./.-'-;','v'sTA  BOOK  OF  RULES     ■■■■•/,:-.;■  "V.;',';.;, 

^--f.:'/'-^/^'' ?;'■>':"  The   report  of  the  committee  on  the   standard  book  of  rules 

.  ^   ":'•'.".";,€(  .nsisted  of  a  set  of  rules  comprising  a  book  of  146  pages.    This 

'~.''sr'-'-:'-':-Z'.     is  intended  as  a  foundation  for  building  up  a  st()re  department  on 

.'?;<■'..•.;■;    .-.new   roads   or    reorganizing   on    roads   which   already   have   such 

•;.■::'!;/•■;■  a  department.     It  is  very  complete  and  is  a  combination  of  and 

■'■      :"  '.'.i;  .eclectic  )n   from   the   best  methods   now   in  use  on   many  different 

>.iJ\.':'.      railways.     It  is   not   intended  that  it  should  be  binding  on  any 

.,;•■;.  ";:  1   *;.;      road  to  adopt  it.  but  the  committee  believes  that  with  the  neces- 

'^^}';^':\\:  '  /,:Z^\seiry  changes   to   suit  local  conditions   it    forms  the   best   means 

•7:'%     >  >   of  organizing  an  efficient  store  department.    The  book  was  dis- 

''■  .■■'■■  -'^'^.'j ■:.-';  cussed  in  sections  and  a  number  of  slight  changes  suggested.     It 

..l-  ..  .  ':      .was  finally  approved  and  adopted.  '  :. 

^j:::ry\iy-}'^''^  PIECEWORK    ''    '"''''    ''  ''"     ''''"■■' 

7_r.  .V V.^.;  .  j     The  committee  on  piece  work  felt  that  there  was  but  little  to 

/'!";  '.^  ■-:>,>;  ad  J   to   what   has   already   been   presented   to   the   association   in 

Z^'^l:  ,::'.,: r*^gard  to   the  establishing   and   maintaining  of  the   piece   work 

.■f\i''. '-'■■':/:'■,       or  "unit"'  system  of  handling  supplies  and  material  in  the  store 

■^^.^;^  .^•;  ;(.,:/  dc  Data  were,  however,  submitted  in  addition,  relating 

.■'•.;-_••.."'-■'■     to  the  best  manner  of  establishing  prices  and  to  a  comparison 

■.'.';.■    of  day  work  and  piece  work  costs  taken  from  actual  operations 

'■j-y   •.     ;>;.  r^of  different  railroads,  ^j  :•.. -V    ;;:-■l'^■-•^    ;.:;•/•-■. x  •:     v  .■ 

;-.;^«- ••.:•:■         The    committee    recommends    a    form    to    be    known    as    form 

"•:■".:,!  -.  V\^ .-.    ^^-   ^-  -^-  200,  as  the  best  means  of  securing  the  necessary  in- 

■-.;:  l^^ -."  :^^  on    which    to    base    piece    work    prices.      This    form 

ysf /-■,';;. "5 :.  9h()uld  be  placed  in  the  hands  of  the  storekeeper,  or  others  in 

'••■-i-/.  ;'.,;.■  V  charge,  so  that  whenever  it  is  desired  to  make  a  new  rate,  or 

.;'^r  .:■;■-.,   ':!' change    an    old    rate    where    conditions    have    been    changed,    he 

;    .  .^.v    •   ■-    may  compile  the  data  from  actual  operations.     Before  securing 

^=::'\.;^-:J,;.[\»uch  data  the  storekeeper  should  study  the  operation  carefully 

i;y.. -■    '.   :  'a        make   sure   that   there   are   neither   too   many   nor   too   few 

••';>-•;  ./men  engaged  in  the  work,  and  that  the  conditions  are  the  best 

";:;'■•;•  Commensurate   with   such   expenditure   as   the   management   will 

,'■;• /:'"?v  .•.-;:  '..permit.  '■/'''..■"■••;.'.  '•■  ■-■••/i' /••.•-■•■X^- ■'■  .V.-:".,;"''^y  ■  .'■  ':.'■:.'.■  v-- 

/  >^;.'^'.V  ..V      The  data  should  then  be  obtained  without  the  knowledge  of 

'    ."-7  \    :.;•.•.  the  men  doing  the  work  in  order  that  it  will  represent  a  normal 

,^:(:.';-\  \,:.::'p-  <lay'f<  work  under  normal  conditions  on  a  day  rate  l)asis.     This  is 

:.•/;.-■".;'?•   not  done  with  any  idea  of  being  unfair  to  the  men,  but   rather 

,.    -    .;^ /.  .;       with  the   idea  of  being   fair   in   all  cases  to  both   the   company 

;Af4'.  '^^  :•        and  the  men.     Should  the  men  be  aware  of  the  fact  that  they 

>.!^:.:.''\'-'^.-[:^-j:-wi:re  being  watched  and  time  observed  on  the  operation  which 

■••'{•>*.'•:.■■  ,.v    they  were  performing,  it  would  be  a  very  easy  matter  for  them 

c.; V ' •  ..;  ,.V.  to  regulate  their  speed  so  that  the  data  would  not  be  a  true  rep- 

■ri.';  v-   "  J.;.  ..   resentation   of  a  normal   day's  work,  hence  the   price   would  be 

.:.":;:!:-.■.■""'.  establishetl  on  an  unfair  basis  which  would  sooner  or  later  prove 

.V-  '•>^'V  to  the  company  or  to  the  men.     This  is  a  con- 

.  .1    ■.;■;  -  V   >  dition  that  should  by  all  means  be  avoided,  hence  the  importance 

\,- /•.■■:,;■'.    of  securing  data  that   do  represent  a  normal   day's  work  under 

;.;...--.>."/ normal  conditions.     As  a  further  precaution  this  data  should  be 

/'y,,-,T  ■    ;';•■'  secured  by  someone  who  is  familiar  with  the  material  being  han- 

.„'/.  y' .:",'.'  died,  who  understands  men  and  knows  how  to  handle  them  and 

...    ->      V/       what  they  should  be  able  to  accomplish  under  normal  conditions 

•-■:."•'.,'.,.:       in  the  handling  of  such  material.     There  should  be  at  least  five 

:"  .'^y.  ^-.'--^  operations  observed  on  each  schedule,  and  ten  are  better  if  time 

^_^ '..:T.:u'  .V.  !\. ;  and  opportunity  will  permit.    It  is  not  fair  either  to  the  company 

>.  V;  \;.r'   -    or  to  the  men   to  establish  a  piece   work  price  on  one  or  two 

;:,,>.'         operations,   for  the  reason  that  there  is  a  liability  of  making  a 

;'}v.' "  price   either  too   high   or  too   low.     Too   much   care   cannot   be 

./   ':'-.•  exercised  therefore  in  establishing  prices,  for.  while  it  is  an  easy 

-  •  xi^'i:-- y-^^ltnutter.  so  far  as  the  men  are  concerned,  to  increase  a  rate  it  is 

".    .'••:■  .a  very  difficult  matter  to  decrease  one,  without  creating  dissatis- 

••'•''  /.'...faction,  unless  there  has  been  a  change  in  conditions. 


l 


The  data  to  be  obtained  and  entered  under  the  different  column 
headings  should  be  as  follows: 

Date. — The  date  the  operation  is  performed.  ', 

S umber  of  Men. — The  total  number  of  men  engaged  in  the 
operation.  ■/';:'•.•••-.•.'      v\    .:  :'^f    •■.  • 

Hours  Each. — Total    lours  each  man  works  oil  the  operation. 

Total  Hours. — Total    lours  for  all  of  the  men. 
'     Material — Quantity. —  Quantity   of  material  handled  under  the 
operation.       /:  ■•;.•.•.;■       ;:;':i  :.■:,•■•••/ '.■'■■•/*>-.•.  .■.,.>_ ,.     •.■•    .-.o  '    ' 

Material — Unit. — Thelmit  under  which  the  material  is  handled 

Hourly  Rate. — Hourljt  rate  paid  the  men  on  a  day  rate  basis. 

Remarks. — Any  additional  information. 

.hera^ie  Cost. — The  average  C(jst  per  unit  as  indicated  by  the 
totals  for  all  of  the  operations. 

The  storekeeper  will  then  recommend  the  price  in  the  space 
provided.  In  all  cases  the  storekeeper  personally  should  make 
his  own  recommcndatioi^s  for  piece  work  prices  and  in  no  case 
should  this  authority  be  delegated  to  another  member  of  his 
organization.  . 

There  are  two  blank  lines  provided  for  a  full  description  of 
the  operation  on  which j  the  price  is  desired.  This  description 
should  not  only  outline  the  kind  of  material  to  be  handled  but 
should  state  the  kind  oficar,  distance  carried,  and  all  other  con- 
ditions  which  affect  the  bperation. 

After  the  data  have  betn  secured,  form  R.  S.  .\.  200  should  be 
made  up  in  triplicate,  thej  original  and  duplicate  being  sent  to  the 
general  piece  work  inspector  for  his  approval  or  disapproval, 
and  the  triplicate  retained  by  the  storekeeper.  In  all  cases  ap- 
I>'  vals  should  be  made  iy  personal  signature  of  the  storekeeper 
I  .iiese  requests  for  prices.  If  the  prices  recommended  meet 
the  approval  of  the  geneJ-al  piece  work  inspector  he  should  in- 
struct the  storekeeper  to  make  up  form  R.  S.  A.  201  (which  is 
a  reconstruction  of  form  A  as  shown  on  page  147  of  the  1910  pro- 
ceedings of  the  Railway  Storekeepers'  Association),  in  quad- 
ruplicate, sending  the  original  and  two  copies  to  the  general 
piece  work  inspector  with  the  original  and  duplicate  of  the  data 
sheet  attached,  retaining  the  fourth  copy  for  his  file.  The  general 
piece  work  inspector  should  then  approve  and  forward  all  papers 
to  the  general  storekeepet  or  other  official  for  his  approval.  If, 
however,  the  price  rccoii|mended  by  the  storekeeper  does  not 
meet  with  the  approval  oif  the  general  piece  work  inspector  he 
should  investigate  further  before  authorizing  the  issuing  of 
R.  S.  A.  201  to  cover. 

.\s  a  further  argument  iin  favor  of  the  piece  work  system  of 
handling  material  the  con^ittee  secured  and  presented  with  the 
report  comparative  data  oti  a  number  of  operations  showing  the 
cost  per  unit  on  a  day  rate  basis  as  compared  with  the  cost  on  a 
piece  work  basis.  These  (|ata  were  furnished  from  actual  opera- 
tions and  showed  the  savirg  which  it  is  possible  to  effect  under 
the  piece  work  svstetn  frotn  a  financial  standpoint.        ■-■■'';/•,..'■• 

;;"';'■/.••"■/■;••'<  l'  ^,  piSCUSSION   >.;-:'.y.  <;  .v"' 'r  rW^  >  .-■-■  ^.'W/r 

The  report  was  accepted  land  adopted  as  recommended  practice. 
A  rising  vote  .showed  that  of  thf>se  roads  represented  at  the 
convention,  the  New  Vorl:  Central.  Atlantic  Coast  Line.  Phil- 
adelphia &  Reading,  Chici  go.  Indiana  &  .Southern,  Burlington. 
Toledo  &  Ohio  Central,  tl  e  St.  Paul  and  several  others  use  a 
piece  work  system  in  handing  stores.  ... ...  .....  ...... 

EFFICIENCY  FROM  STORE  DEPARTMENT  EMPLOYEES 

Three  jjapers  were  presented  at  the  convention  on  the  subject 
of  How  to  Obtain  the  Gfeatest  Efficiency  from  Employees  in 
the  Store  Department.  The  following  is  taken  from  a  paper 
by   \V.  D.   Stokes,  general  storekeeper.  Central  of  Georgia:     .' 

Irrespective  of  the  convertience.  at  times,  of  having  it  otherwise, 
the  stern  fact  cannot  be  etaded  that  there  is  no  period  in  any 
business  career  which  mayjbe  correctly  characterized  as  that  of 
standing  still.  Progression  jor  retrogression  is  invariably  in  proc- 
ess, no  matter  how  imperce|)tible.  ■-"..  ■'■..'.:^' '<'''r.i-\.i--'"^'--^-: 

A  generally  accepted  prejcedent  in  the  organization  and  con- 
duction of  affairs,  military,  civic  and  commercial,  is  that  the  per- 


'.'•'.'"'-;•■'"■■••    ;■■■■'-■<■"'■■/  •  f''-     ''■'.':' '-^ .): 
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gonality  of  the   leader  enters   largely   into   their   success   and  it 
would,  therefore,  appear  as  a  logical  sequence,  that  one  of  the 
fundamentals  in  obtaining  efficiency  in  any  undertaking  is  a  care-  • 
ful  consideration  of  the  requirements  of  the  person  to  be  selected 
w  act  in  the  capacity  of  executive. 

Organization  is  largely  a  matter  of  instinct,  experience  and 
common  sense  in  the  selection  of  subordinates  who  are  capable 
of  fulfilling  the  requirements,  judgment  frequently  of  necessity 
being  deferred,  and  the  systematic  assembling  of  forces  in  ac- 
cordance with  a  definite  plan  as  to  what  is  necessary  to  conform 
to  the  contemplated  system.'-^--^  W'v  ;,     J'/t  'c-: --^--^X. '  ;;;;\;..r;:i.  ^K 

The  diversity  of  opinion  as  to  detail  of  the  type  of  organization 
best  adapted  to  requirements  is  so  great,  and  the  results  as  ob- 
tained from  diametrically  opposite  arrangements  are  so  uniformly 
<;itisfactory,  that  it  would  appear  that  this  subject  has  nothing 
in  common  therewith  and  that  the  principal  point  at  issue  is  how 
bist  to  regulate  and  inspire  to  bring  about  an  economical  and 
satisfactory  conservation  of  the  material  and  supply  investment, 
and  distribution  and  accounting  for  it,   without  embarrassment 

to  operation,  ■  V V'^:  •■  ^^•.■^  V.U    ^'-^^^^  .''"•  i''".v 

However,  no  matter  how  carefully  the  organization  is  platined 
failure  to  observe  certain  injunctions  will  cause  the  work  to^o 
for  naught.  '^^  '   ;•   '  ' 

It  is  impossible  to  successfully  lay  down  hard  and  fast  rules 
i"T  the  entire  government  of  any  body  of  employees,  local  con- 
ditions and  temperament,  if  no  other  reasons,  making  this  pro- 
hibitive and,  while  it  is  conceded  that  discipline  is  an  absolute 
essential,  other  important  adjuncts  should  be  brought  into  play. 
Incontrollable  temperament  has  no  place  in  the  daily  walk  of 
successful  business  life. 

Inspire  by  precept,  exainple,  fair  play  and  personal  interest 
that  confidence  essential  to  efficiency,  without  which  no  organ- 
ization can  hope  to  succeed,  and  the  encouragement  resultant 
therefrom  will  bring  a  loyalty  and  willingness  which  cannot  but 
be  productive  of  results.  As  30U  regard  your  subordinates,  so 
you  may  expect  others  to  do.  Disparagement  by  inference,  or 
(itherwise,  exerts  a  contaminating  influence  difficult  to  overcome. 
Disloyalty  or  indifference  may  be  quickly  bred  by  such  tactics 
and  the  most  carefully  built  up  organization  disrupted.  Eor- 
Iiearance  therefore  should  be  cultivated.  ^ 

Application  is  worthy  of  a  prominent  place  in  the  consideration 
of  this  subject,  as  without  this  sterling  quality  there  is  little  hope 
for  success,  either  upon  the  part  of  the  executive  or  the  organ- 
ization. The  misguided  idea  that  affairs  are  in  such  shape  as  to 
automatically  conduct  themselves  or,  at  worst,  require  super- 
vision of  only  a  superficial  character,  is  a  fallacy  which  has  fre- 
'luently  caused  otherwise  perfectly  capable  men  to  wonder  why 
some  of  their  fellows  were  getting  the  promotions.  It  can  safely 
be  said  that  the  only  thing  a  department  will  do  automatically, 
is  go  to  pieces.     -v-V  v ;  •;;;;r>/-::;.;-'.-.;v  :  V-^vj::;:;:;.!;  n^^^ 

The  following  is  taken  from  a  paper  on  the  same  subject  by 
!•.  R.  Brown,  Oregon- Washington  Railroad  &  Navigation  Com- 
pany : 

Supplementing  this  subject  let  us  consider  when  the  greatest 
efficiency  has  been  obtained  from  employees  of  the  store  depart- 
ment. 

The  store  department  has  attained  a  high  degree  of  efficiency — 

( 1 )  When  it  has,  by  careful  calculation  and  the  exercise  of 
good  judgment,  anticipated  the  regular  requirements  of  its  cus- 
tomer, the  railroad,  and  stands  ready  to  deliver  the  goods  on 
demand. 

(2)  When  the  stock  carried  is  a  minimum,  •:•'•>•'     -  •  ^^?" 

(3)  When  purchases  or  other  sources  of  replenishment  are  a 
'iiinimum.  This  is  interlocked  with  the  subject  of  paragraph 
'-).  but  it  goes  deeper,  because  a  large  percentage  of  purchases 
does  not  affect  the  storekeeper's  books. 

(4)  When  the  investment  of  the  railroad's  funds  in  material 
is  wisely  proportioned  to  the  demand  therefor.       >T  ;K  '   i:-.  '  ■' 

(5)  When  material  received  is  of  the  grade  or  quality  specified 


in  the  purchase  order,  whether  covered  by  written  specifications 
or  not.  i  •,-/■•;. •■•v- -.:;■.;.>;•■:■  -  ■-••  '■-•■^'^:>.V'^T-.^'  :^-'- =■  ■  •'';-'.i"'---v/. ■-.■..:" 
v(6)  When  requisitions  are  intelligently  questioned,  when  neces- 
sary, intelligently  filled  and  as  nearly  as  possible  to  the  time  of 
actual  use;  also  when  the  material  furnished  is  that  which  is  best 
adapted  to  the  purpose  or  circumstances,  and  not  higher  in  grade, 
and  therefore  in  cost,  than  is  actually  necessary,     ;,  i-'-^;  ■•.'""/ 

(7)  When  deliveries  or  shipments  of  material  are  fbtlowed 
up  to  see  that  salvage  is  given  into  the  custody  of  the  store 
department  and  that  such  salvage  is  most  economically  disposed 
of.  In  order  to  secure  best  results  in  this,  I  beheve  that  requi- 
sitions should  be  printed  with  a  detachable  numbered  salvage 
coupon  so  that  where  salvage  cannot  accompany  the  requisition 
for  new  material,  the  coupon  can  be  detached  and  held  until  such 
time  as  the  salvage  does  come  to  hand.  -j'i-':.  '^\r:-"y:^'^'  :^-.:'-/ 

(8)  When  scrap  piles  have  been  searched  for  the  recover}-  of 
all  salvable  material. 

(9)  When  attention  is  called  to  instances  of  misuse  or  abuse 
of  the  company's  material  when  observed,  even  though  it  has 
passed  from  the  custody  of  the  store  department. 

( 10)  When  the  actual  cost  of  handling  stores  is  a  minimum, 

(11)  When  the  difference  between  value  of  actual  stock  on 
hand  and  book  value,  as  disclosed  by  the  annual  inventory,  are  a 
minimum.  /:,:;::.  :..;;:.    ■        :^r  ^  >;•■.:. ^yJ:v.:v::-:^' ,.^  :.''"■    '.•■'': 

(12)  When  conservation  of  lumber  and  other  matetiat Ts  prac- 
ticed to  the  extent  of  securing  the  highest  possible  class  of  serv- 
ice from  it  at  every  stage,  from  new  to  what  is  frequently  mis- 
called scrap.         ■  v'  /      ■:'-/^i,:^^.:'"'  ;,•    •:  ^   ■    ■    .:  ./.   ::.:; 

This  list  could  be  doubled  without  reaching  the  limits  of  the 
store   department's  possibilities.     The   adoption   of  these   twelve 
principles,  and  the  addition  to  them  of  any  others  that  suggest . 
themselves  is  recommended ;  also  that  they  be  printed  and  a  copy 
furnished  to  each  employee.  :.-''^'  '■■'■'  ■■:'Y.'^---  ;''••=;  'i-  V  0  .  ;- 

This  subject  was  also  dealt  with  by  E.  J.  Roth,  general  store- ^ 
keeper,  Chicago,  Indianapolis  &  Louisville.     He  said  in  part : 

From  the  many  definitions  of  an  efficient  store  department,  I 
would  select  the  following:  An  efficient  store  department  is  one 
which  is  so  organized  and  operated  as  to  be  able  to  prominly 
supply  the  proper  material  to  be  used  by  employees  in  any  other 
department  of  the  service,  with  the  minimum  cost  to  the  com- 
pany, considering  not  only  the  physical  handling  and  the  actual 
accounting  for  the  material,  but  the  interest  on  the  money  in- 
vested in  the  material  itself,  in  the  buildings  and  yards  for  its 
proper  storage  and  appliances  for  its  economical  handling,  to- 
gether with  the  loss  due  to  depreciation  in  material  and  facilities, 
necessary  insurance,  and  all  incidental  expenses,      t,'.' "V  '  -::'  /.^hl 

I  can  conceive  of  a  store  department  organization  which  would 
be  far  from  efficient  in  the  sense  of  this  definition,  although  com- 
posed of  many  individuals  efficient  in  so  far  as  that  they  properly 
performed  the  duties  assigned  to  them  by  the  persons  under 
whom  they  worked.      -:■■' .-ir  \, :_.^.i:j:^-^\:>y^.:' ■.■■i'/ :.--:,■.■-■'''  ^-'i-.:: 

The  individual  efficiency  of  its  erhpToj'ees  is  of  value  to  a  rail- 
road company  only  in  so  far  as  it  increases  the  earnings,  or  de- 
creases the  expenses  of  that  company,  and  the  team  work  ob- 
tained through  proper  organization  with  clearly  defined  duties 
and  responsibilities  for  its  various  members  and  providing  for 
proper  supervision  must  be  secured  if  real  efficiency  is  to  be  had. 

The  proper  arrangement  of  material  in  store  houses  and  yards, 
from  the  standpoint  of  accessibility,  including  the  systematic 
grouping  of  material  of  the  same  general  kind  in  a  definite  order, 
is  essential. 

A  most  important  factor  is  uniformity.  When  applied  to  a 
store  department,  this  is  a  very  broad  term.  The  most  economical 
and  otherwise  satisfactory  manner  of  ordering  and  receiving  ma- 
terial should  be  determined  and  this  method  essentially  followed 
at  all  store  houses  and  material  yards. 

Employees  of  a  department,  the  methods  of  which  are  uni- 
form at  all  points,  can  be  transferred  from  one  store  to  another, 
and  take  up  the  work  of  the  new  position  effectively  at  once 
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without  loss  of  time  in  teaching  them  the  methods  in  use  at  their 

:        new  location. 

Efficiency  from  unskilled  laborers  employe<l  in  the  physical 
handling  of  heavy  materials  in  considerable  quantities  can  be  se- 
cured by  a  proper  piece  work  system  for  payment  of  the  men. 
I   do  not  wish  to  be  misimderstood  in  this.     Piece  work  is  not 

.'I  a  panacea  for  all  of  the  ills  besetting  a  storekeeper ;  in  a  ware- 
room  where  small  quantities  of  many  different  kinds  of  material 
are  handled  it  is  of  doubtful  value,  to  say  the  least.  .V,  •> 

The  securing  of  individual  efficiency   from  unskilled  laborers 

;  .  is  simple  in  comparison  with  the  difficulties  encountered  in  se- 
curing efficiency  from  the  more  important  members  of  the  store 
department    organization,    the    wareroom    men,    the    stockmen, 

; :       clerks,    foremen    and    storekeepers.      These   men   constitute  the 

~  .       backbone  of  the  organization.     By  the  results  of  their  efforts  the 

department  will,  in  a  great  measure,  l)e  judged.     The  men  to 

till  these  positions  should  be  selected  with  great  care.     To  aid 

in  their  selection  and  education,  for  the  particular  work  for  which 

;      each   shows    particular   fitness,    an    apprentice   system    carefully 

-  planned  and  even  more  carefully  fallowed  up  should  be  of  ma- 
;•";      terial  assistance.  .':.••.■?•■'-'"".•:-.  '     ''':•/  '    V  "  ;  j'  .; 

I       Not  many  years  ago,  it  was  possible  to  obtainfrom  our  labor- 
■■{     ers'  ranks,  men  who  could  competently  fill  the  positions  of  fore- 
■     men,  and  could,  in  many  cases,  continue  on  up  to  the  top  of  the 
organization.    Needless  to  say,  few  if  any  of  the  foreign  laborers 
we  must  use  in  most  localities  today  are  capable  of  this.     We 
cannot   get   yotmg   men   of  the   proper   caliber  to  eventually   fdl 
.  -.      executive  positions,  to  work  on  the  same  basis  as  these  foreigners. 
We  must  make  thtm  see  that  tbey  will  receive  special  education 
and  attention,  and  reasonable  advancement.    A  proper  apprentice 
"     system  provides  such  inducements.    .;-  i    '..  •  :■    ,^-    -...-^^ 

;  ;,.  ;  ..  •:■;      .  f.-      other  reports       '•  -  > 

-^  S.  C.  Pettit,  stationer.  Grand  Trunk  Pacific,  read  a  paper  on 

..'.'     the  Handling  of  Stationery.     The  Committee  on   Recommended 
Practices  presented  a  brief  progress  report.     The  Committee  on 
:.;      Scrap  Classification   was   not  in  position  to  report  at  this  con- 
vention.    J.  G.  Stuart   (  P>urlington)   explained  a  loose  leaf  stock 
book  used  on  that   road   which  is  printed  to  ol)tain  uniformity 

-  in  naming  parts  and  avoid  copying  each  month.     The  Committee 
>■       on    Standard    Buildings    and    Structures    showed    a    number    of 

photographs   with    dimensions    and    data    regarding   storehouses, 
making  possible  a  choice  to  suit  conditions  in  establishing  a  new 
■;     storehouse.      The    Committee    on    Marking    Couplers    had    no 
■'■      definite  report  and  was  continued.    ;.,:-■  v.:.  .".•'.;v     ■-:■■' ...•..' 

'-■'■■'"' y'l',  'Ci.'^--:.-  :-'"yv/':  .:\.  ^'■:''     OTHER  BUSINESS        '.  J  '  . .  -  '^i-'f^jO' '    '  Vv  Vv  ' 

.  '■  On  Tuesday,  May  19,  the  ladies  were  taken  in  auto  buses  dur- 
ing the  morning  to  visit  the  principal  points  of  interest  in  Wash- 
ington, and  in  the  afternoon  all  those  in  attendance  at  the  con- 
vention were  taken  by  boat  to  visit  Mount  Vernon  and  Marshall 
''  Hall,  Md.,  where  a  Potomac  river  supper  was  served.  This  trip 
was  under  the  auspices  of  the  Chamber  of  Commerce  of  Wash- 
ington. 

"••'.--''         ELECTION  OF  OFFICERS  "  -•.'•: 

'' ■  "  The  following  officers  were  elected:  President,  G.  G.  Allen, 
Chicago,    Milwaukee    &    St.    Paul;    first    vice-president,    H.    C. 

!•.  Pearce,  Seaboard  Air  Line;  second  vice-president,  J.  G.  Stuart, 
Burlington. 

The  Railway  Materials  Association  elected  C.  B.  Yardley,  Jr., 
president,  and  J.  Parker  Gowing,  secretary-treasurer.,. *^  ;,■■•■:•    "■ 


i*  ■'.'■ 


•_^  Electrification  of  Germ.^n  Lixe.s. — In  order  to  relieve  the 
congestion  at  the  large  main  station  in  Hamburg,  Germany,  a 
proposal  is  to  be  embodied  in  the  next  Prussian  railway  budget 
for  the  electrification  on  the  Hamburg-Altona-Blankenese  single- 
phase  system  of  the  suburban  line  to  Bergedorf  and  Fried- 
richsruhe.  The  work  is  likely  to  be  completed  in  two  or  three 
years,  and  will  form  an  extension  of  the  lines  already  electri- 
fied.—r/if  Mnsineer. 
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PERFORMANCE    OF     FRENCH     PACIFIC 
:.  TYPE    LOCOMOTIVES  <    .   ^ 


The  following  statenient  regarding  the  work  done  by  super- 
heater compound  Pacit\c  type  locomotives  on  the  Paris.  Lyons 
&  Mediterranean  is  mjjde  by  M.  Marechal,  the  locomotive  en- 
gineer of  that  road :  It  'is  true  that  on  the  fastest  trains,  such  as 
the  "Cote  d'  Azur  Rapide"  and  the  "Calais-Mediterranean  Ex- 
press,' our  Pacific  engines  are  underloaded,  but  that  is  done 
with  the  intention  to  allow  these  engines  to  easily  make  up  time 
when  tiie  train  is  late.  Tliis  consideration  is  very  important  on 
such  long  runs  as  from  Paris  to  Vintimille ;  on  such  a  run  (700 
miles  long)  there  is  ahtays  the  possibility  of  having  some  block 
signals  against  you  for  slow  orders  on  account  of  maintenance 
of  way,  or  for  a  delayec  freight  train,  the  side-tracking  of  whicli 
was  not  completed  on  time,  and  so  on.  This  is  still  more  neces- 
sary when  you  considel  the  Calais- Mediterranean  express  may 
be  delayed  on  account  of  the  late  arrival  of  the  boat  at  Calais 
when  the  weather  is  baa  in  the  Channel.  When  these  trains  are 
late,  the  work  of  our  Pacific  engines  is  often  very  interesting, 
in  spite  of  their  light  l<^ads.  I  give  you  two  instances  of  such 
work,  one  for  the  Cote}  d'  Azur  and  the  other  for  the  Calais- 
Mediterranean.  Train  >|o.  16  (the  return  Cote  d'  Azur  Rapide), 
weighing  only  274  (nietric)  tons,  was  delayed  at  Lyon  2S) 
min.,  but  arrived  on  tiijie  at  Dijon,  the  engine,  a  four-cylinder 
simple  Pacific  with  superheater,  making  up  6  min.  between 
Lyon  and  Macon,  and  l4  min.  from  Macon  to  Dijon,  in  spite  ot 
a  regulation  slow  down  |o  25  m.  p.  h.  at  Chalon.  The  run  frnm 
Lyon  to  Dijon,  122  mil  ;s  long,  was  accomplished  in  exactly  1 
hours,  including  a  3-mir.  stop  at  Macon,  and  the  slow  down  at 
Chalon.  Deducting  the  stop  at  Macon,  but  including  tlie  slow 
down  at  Chalon,  gives  a  i  average  speed  of  62.5  m.  p.  h.  for  tlic 
whole  122  miles  run;  the  continuous  speed  never  fell  below  05 
ni.  p.  h.  on  stretches  of  22  miles  between  Lyon  and  Macon,  29 
miles  between  Macon  and  Chalon,  31  miles  between  Chalon  and 
Dijon;  a  speed  of  68  n.  p.  h.  was  sustained  on  continuous 
stretches  of  11  miles  bctVveen  Macon  and  Chalon.  and  13  mile- 
between  Chalon  and  Dijjon;  the  maximum  speed  attained  was 
74.5  ni.  p.  h.  I         '.-.' ';-v;  ■.:.'.' >.'"V  V>-v"^ 

Train  No.  21  (the  do\4n  Calais-Mediterranean),  weighing  356 
(metric)  tons,  made  up  20  min.  from  Dijon  to  Lyon,  with  a 
ftjur-cylinder  compound  pacific  locomotive  with  superheater;  10 
min.  were  picked  up  froiji  Dijon  to  Macon,  in  spite  of  the  slow 
down  to  25  m.  p.  h.  at  (thalon  already  referred  to,  and  10  min. 
also  from  Macon  to  LyoB.  Deducting  the  3-min.  stop  at  Macon, 
but  including  the  slow  diwn  at  Chalon,  the  whole  122  miles  run 
from  Dijon  to  Lyon  was  made  in  1  hour  56  min..  which  gives 
an  average  speed  of  63  n  i.  p.  h.,  the  continuous  speed  not  falling 
below  65  m.  p.  h.  on  st  etches  of  34  miles  between  Dijon  and 
Chalon;  on  24  miles  beiween  Macon  and  Lyon  a  speed  of  68 
m.  p.  h.  was  sustained;  An  continuous  stretches  of  24  miles  be- 
tween Dijon  and  Chalon,  lof  13  miles  between  Chalon  and  Macon. 
and  of  8  miles  between  \lacon  and  Lyon,  the  maximum  speed  at- 
tained was  74  m.  p.  h.  (tlie  limit  allowed  by  law  is  74.5  m.  p.  h.). 

With  these  "extra  rapid"  trains,  the  loads  rarely  exceed  350 
tons,  the  limit  being  provisionally  fixed  at  370  tons  for  four- 
cylinder  simple  Pacific  tyoe  engines  with  superheater,  and  170  lb. 
boiler  pressure,  and  at  400  tons  for  four-cylinder  simple  Pacific 
type  engines  with  superheater  and  2(X)  lb.  boiler  pressure,  or 
for  four-cylinder  compound  Pacific  type  engines  with  superheater 
and  227  lb.  boiler  pressure.  For  "rapides"  or  express  trains 
with  somewhat  slower  schedules,  regular  loads  of  from  400  to 
450  tons  are  fixed;  but  overloading  is  not  uncommon  on  holidays 
or  in  the  case  of  the  boat  trains  from  Marseilles. 


A  R.MLw.^Y  FOR  Iceland. — Hitherto  the  people  of  Iceland  have 
used  the  local  ponies  as  their  means  of  transport,  but  now  a  rail- 
way is  to  be  built  from  Reykjavik  to  the  Rangarvalla  district, 
the  distance  being  about  6#  miles. 
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HOT    BOXES^ 


■  '<■■  ■/■; ,::-::       BY  o.  J.  PARKS     !^v:' V-  ^:-K  ^O''-'-"  :  •  • -v^/- 

General  Car  Inspector,  Northwest  System,  Pennsylvania  Lines  West  of  Pittsburgh 

Of  the  various  defects  common  to  car  equipment,  hot  boxes 
represent  the  greatest  detention  to  car  and  train  movement. 
The  heating  of  one  journal  not  only  delays  the  particular  car 
en  route,  but  is  often  the  cause  of  serious  detention  to  other 
trains.  In  addition  to  these  delays  it  is  frequently  necessary 
to  switch  the  car  to  the  shop  for  the  repairs,  at  a  switching 
cost  varying  from  one  to  ten  dollars,  to  which  should  be 
added  the  repair  cost.  It  has  been  stated  that  the  total  aver- 
age cost  of  the  switching  and  repairs  is  about  $10  per  hot 
box,  without  taking  into  consideration  the  heavy  expense  of 
wrecks  due  to  this  cause,  consequent  delay  to  traffic,  etc.  The 
principal  items  of  the  repair  cost  are  renewal  of  bearing  and 
sponging  one  or  more  times,  and  frequently  the  removal  of 
the  axle  for  journal  truing  or  renewal,  as  may  be  required, 
which  also  calls  for  renewal  of  both  journal  bearings  and 
quite  often  the  renewal  of  journal  box  bolts.  Further,  when 
the  wheels  are  stripped  from  the  axle,  many  of  them  are  con- 
demned on  account  of  the  shop  limits  for  remounting  wheels, 
whereas,  if  the  hot  box  had  not  occasioned  their  removal,  they 
would  have  continued  in  service  for  perhaps  six  months  or  a 
year  longer,  because  of  the  road  limits  being  less  severe  than 
the   shop   remounting   limits. 

■  The  following  is  a  record  of  hot  boxes  on  freight  cars  on 
the  Northwest  System  for  the  last  six  months  of  the  year 
1912  and  the  corresponding  period  of  1913:   -  --.  . 

, i9i: 


Month  . 


'  -/'V       ■  Total 
/  '  ,''        hot  boxes 

July    v..... ..J 2,583 

August     2,542 

September     2,789 

October     3,027  ■ 

November    3,519  .  . 

December i ... ,  3,563- 


^ 

r 

1913—^^ 

Average 

Average 

per  100,000 

Total 

per  100,000 

car  miles 

hot  boxes 

car  miles 

7.72 

2,251 

6.33 

7.36  :■'■'  ■  ; 

2,161 

6.14 

8.98..  ^  ,; 

1,860 

5.82 

■■■;■  «.M>---.> 

1,739 

5.26 

10;74  W." 

1,504 

4.85 

11.40-  .  ■:.  ■ 

1,541 

5.55 

Total 18,043 


9.19 


11,056 


5.69 


The  above  ligures  represent  the  total  number  of  hot  boxes, 
whether  or  not  they  caused  detentions.  '.■•. .   ■  .  '  V 

-  :  It  will  be  noted  that  we  had  a  marked  decrease  in  the  num- 
ber of  hot  boxes  for  the  six  months'  period  of  1913  as  com- 
pared with  the  1912  period.  If  the  average  cost  of  $10  per 
hot  box  is  correct,  the  total  number  of  hot  boxes  for  the  six 
months'  period  of  1912  would  amount  to  $180,430,  while  the 
total  number  for  the  1913  period  would  represent  a  cost  of 
$110,560,  a  difference  of  $69,870  in  favor  of  the  1913  results. 

In  the  early  part  of  1913  we  started  a  special  campaign 
against  the  hot  box  situation  along  certain  lines,  first,  to 
ascertain  the  originating  point  of  each  car  developing  a  hot 
box,  then  determine  the  cause  and  best  way  to  bring  about 
an  improvement.  In  order  to  get  at  the  source  of  the  trouble 
we  had  our  inspectors  specify,  on  their  daily  hot  box  reports, 
the  originating  point  of  each  car  giving  trouble,  and  with 
this  information  at  hand  a  traveling  inspector  was  sent  to  the 
points  from  which  we  were  receiving  an  excessive  number  of 
hot  boxes,  to  investigate  the  conditions  and  make  recom- 
mendations for  improvement.  In  addition,  we  compiled  the 
hot  box  reports,  in  statement  form,  covering  five-day  periods, 
showing  dates,  car  initials  and  numbers,  and  originating 
points,  these  statements  being  forwcrc^ed  to  the  master 
mechanic  of  the  division  on  which  the  cars  originated.  This 
information  indicates  to  him  the  trouble  he  is  sending  to  the 

*F'rom  a  paper  presented  at  the  May  meeting  of  the  Car  Foremen's  Asso- 
ciation of  Chicago. 


Other  fellow.    This  plan  has  proven  very  satisfactory  in  arriv-  ; 
ing  promptly  at  the   responsibility  by  location,   and   entails 
but  about  12  hours'  labor  of  one  clerk  to  compile  the  state- 
ments for  one  month. 

The  following  are  the  principal  causes  for  journal  heating: 

(1)  The  shifting  of  the  sponging  toward  the  outer  end  of 
the  journal  box,  due  to  the  lateral  movement  of  the  box. 
When  the  car  is  in  motion,  the  end  of  the  axle  tends  to  draw  .- 
the  sponging  away  from  the  rear  of  the  journal.  An  examina- 
tion of  the  bearings  and  axles  removed  en  account  of  hot 
boxes  will  show  that  heating,  in  the  majority  of  cases,  orig- 
inated at  the  rear  of  the  journal. 

(2)  Sponging  too  tight,  due  to  an  excessive  amount  of 
waste,  in  which  case  there  is  usually  an  insufficient  amount 
of  oil,  the  oil  being  forced  out  through  the  dust  guard  open- 
ing, and  in  consequence  of  the  dry  sponging,  the  journal  is 
wiped  dry  of  lubrication.  In  brief,  when  a  box  is  tightly 
packed  there  is  no  space  for  the  oil.  Another  feature  is  that ; 
the  tight  sponging,  although  not  excessive  in  amount,  but. 
jammed  between  the  journal  and  the  side  wall  of  the  box^ 
acts  as  a  wiper,  preventing  the  oil  reaching  the  bearing,  and 
not  infrequently,  strands  of  waste  are  drawn  under  the  bear- 
ing, causing  journal  heating.     V'"- ...v-'y.^. .  .-..^^^^^^  .'• 

(3)  Sponging  glazed,   due   to  dust,  etc.,   and  its  not  being 
agitated  or  set  up  with  the  packing  knife  frequently  enough,  ; 
this  condition  preventing  the  oil  reaching  the  journal. 

(4)  Sponging  wound  in  balls,  or  applied  in  bulk  under  the  • 
journal  with  separate  portions  along  each  side,  there  being 
no  thread  connections.    The  top  portion  acts  as  a  wiper,  thus 
preventing  a    sufficient  amount   of  oil   reaching  the   bearing. 

(5)  Insufficient  amount  of  oil  in  the  sponging,  caused  by  , 
it  being  siphoned  away  by  loose  strands  of  waste  hanging 
out  of  the  box,  particularly  in  warm   weather;  also,  in  cold 
weather,  water  from  snow  getting  into  the  box.     The  water  ■ 
being  heavier  will  lift  the  oil,  allowing  it  to  escape  from  the 

box.  .-.  'i^.-      ;•■       ■  .'  ■; ';■  .v  ■■•■:.j^.'i-->-'./  ■  i-    '  :•'■' y^{.   y'  ;■.■>.' 

(6)  Excessive  amount  of  oil,  which  means  an  insufficient 
amount  of  waste.     The  sponging  as  a  whole  in  this  case  falls 
away  from  the  journal  and  the  oil,  being  in  excess,  is  thrown 
from  the  box  by  the  revolving  journal,  or  escapes  through  . 
the  dust  guard  opening,  leaving  the  journal  without  lubrica-  : 
tion,  the  dust  guard  opening  being  below  the  jinder  side  of 
the  journal.       "        :;. ;    '  ,:  :  :  " ;    ^  ';v  .    "v'.'./  ?  •  •.  =••■     :^v=--,  .. 
> ;  (7)  Worn    out    sponging,    short    fibre,    commonly    called 
"muck"  or  "mush."    This  condition  gives  practically  the  same 
results  as  sponging  with  an  excessive  amount  of  oil.  the  tend- 
ency  being   for   it   to   settle   below   the   under   side   of   the 

journal.'.-^\.  .;'^":,>v  ■'    T."  -  ;  ■  i:^'>- ^V- .  •  ■:  "•'h^v':..X  r-^;;v.^;:;."-v./'--^ 
These  are  the  most  prominent  conditions  leading  to  hot  : 
box  trouble;  however,  there  are  many  other  conditions  of  less 
frequent  occurrence. 

Aside  from  unavoidable  conditions  such  as  floods,  etc.,  there 
is  no  occasion  for  an  epidemic  of  hot  boxes.  My  experience 
has  been  that  an  epidemic  usually  follows  the  "let-well- 
enough-alone"  practice,  and  when  the  epidemic  arrives  every- 
body gets  busy  and  by  concerted  action  the  boxes  are  put  in 
shape,  which,  however,  requires  considerable  time:  then  when  > 
the  conditions  become  normal  the  let-well-enough-alone  rule 
is  resumed  until  the  epidemic  returns  again,  which  may  occur 
two  or  three  times  a  year.  There  is  no  question,  but  that  this 
system  is  wrong  in  principle  and  that  far  better  results  can 
be  accomplished  bj'  constant  attention  to  the  boxes,  and  with  ~ 
the  same  force. 

The  average  man  engaged  in  this  line  of  work  is  thoroughly 


m- 
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familiar  with  the  common  causes  of  journal  heating,  and 
understands  the  proper  method  of  packing  and  caring  for 
journal   boxes,  and    I    do   not  hesitate  to  say  that  if  he   will 

■  exercise  careful  diligence  and  each  fellow  do  his  share,  the 
hot  box  problem  will  be  practically  solved.  Further,  we 
should  not  lose  sight  of  the  opportunity  for  taking  care  of 
this  detail  of  the  car  when  it  is  on  the  repair  tracks  for  re- 
pairs of  any  nature.     Statistics  show  that  there  are  about  two 

'  and  one-third  million  freight  cars  in  the  country,  and,  on  the 
average,  they  are  shopped  about  12  times  per  year.  If  thor- 
ough attention  were  given  all  of  the  boxes  each  time  the  car 
is  on  the  repair  track,  it  would  not  be  necessary  to  use  so 
much  oil  and  sponging  while  the  car  is   in  service. 

I  am  a  strong  advocate  of  the  use  of  prepared  sponging, 
together  with  the  proper  use  of  the  knife  and  hook,  instead 
of  the  indiscriminate  use  of  the  oil  can.  However,  I  ap- 
preciate that  the  oil  can  may  in  some  instances  be  used  to 
advantage  where  the  sponging  is  in  proper  position  and  in 
good  condition,  but  lacking  oil.  On  the  other  hand,  if  the  oil 
can  is  indiscriminately  used,  the  sponging,  when  not  in  good 
■condition  or  not  in  its  proper  position,  will  ordinarily  be 
overlooked,  and  the  introduction  of  a  little  oil  docs  not  give 
the  results.  A  few  years  ago  it  was  the  ambition  of  the  aver- 
age car  oiler  to  use  as  much  oil  as  possible,  as  he  thought  his 
services  were  measured  by  the  amount  of  oil  he  used,  and  the 
re.-ult  was  that  a  large  amount  of  the  oil  which  was  poured 
inta  the  front  of  the  box  escaped  to  the  ground  through  the 
dust  guard   opening  in   the  back.  ;  .;"  -   V:    '.:;.:•::;'■.:  : 

.  .-,  We  have  found  that  the  best  results  are  obtained  by  the 
use  of  a  packing  knife  having  an  effective  fish-tail  point,  in 
setting  the  sponging  back  in  its  proper  position.  This  should 
be  done  promptly  on  arrival  of  the  car  at  an  inspection  point, 
while  the  sponging  is  still  flexible  from  the  normal  running 
heat,  this  prompt  attention  being  particularly  advantageous 
in  the  winter  months.  It  is  also  desirable  during  the  warmer 
months,  as  other  defects  can  be  detected  at  this  time  and 
promptly  repaired,  thereby  avoiding  unnecessary  delay  in 
the  departure  yards. 

Another  feature  to  which  I  would  refer  is  the  practice  fol- 
lowed by  some  of  the  roads  in  marking  with  chalk,  or  other- 
wise, the  date  of  journal  box  attention,  with  the  understanding 
that  where  these  dates  are  within  10,  20  or  perhaps  30  days, 
the  box  lids  need  not  be  raised  unless  there  are  external 
indications  of  trouble.  This  practice  is  entirely  wrong.  .\t 
points  where  oilers  are  maintained,  all  box  lids  should  be 
raised  and  if  the  oiler  is  competent  he  can  discern  at  a  glance 
what  attention,  if  any,  is  necessary.  On  the  other  hand,  how- 
ever, I  consider  that  the  dating  or  marking  of  journal  box 
attention  is  a  good  practice  in  that  it  affords  the  local  fore- 

'  man  a  ready  means  of  check  against  the  work  of  the  oilers. 
In  conclusion,  1  would  say  that  the  most  important  require- 
ment for  control  of  the  hot  box  situation  is  eternal  vigilance 
— look  out  for  the  back  of  the  box.      J'-^ ■/■'■■:■}:'  ■■'^<:-.y:^ ^K:''-.--, 

^    ;•.;••■      ■■-V-.::.  V;.-v,.    "^ '^^^  :■'■■■■ -DISCUSSION    ■"■,'■''■.■?••■■      ■'•-■-    •■•.'•"..■•■.•'•-■ 

F.  C.  Schultz  contended  that  the  lack  of  proper  attention 
in   the   application   of  wheels   is   the   cause   of   a  great   many 

-.  hot  boxes.  When  they  are  applied  it  should  be  seen  that 
the  journals  are  in  perfect  condition,  and  that  the  brass 
properly  fits  them.  The  most  effective  way  of  lubricating  a 
car  is  with  the  saturated  waste,  instead  of  putting  on  lubrica- 
tion over  the  old  waste,  and  when  this  is  done  there  should 

'  be  sufficient  help  at  terminals  to  have  all  boxes  properly 
packed. 

A.  LaMar,  Pennsylvania  Lines  West,  said:  The  Pennsyl- 
vania uses  a  standard  form  on  which  is  shown  the  date  of 
the  hot  box,  the  point  where  the  car  was  loaded  and  the  name 

-  of  the  inspector.  It  shows  the  initial  and  number  of  the  car, 
train  number,  whether  the  journal  was  packed  or  not.  whether 
the  packing  was  dry,  sandy  or  otherwise,  and  the  condition 


of  the  journal.  These  fjorms  are  sent  to  the  office  of  the 
superintendent  of  motiveipower,  who  in  turn  forwards  them 
to  the  man  packing  that!  car,  giving  him  an  opportunity  to 
correct  his  weak  points,  '.\bout  a  year  and  a  half  ago  these 
reports  showed  that  65  to  75  per  cent  of  the  hot  boxes  were 
due  to  cut  journals.  In  packing  the  box  it  should  be  thor- 
oughly packed  inside  of  ihe  collar  and  worked  forward,  and 
then  in  front  of  the  jourjjal  provide  a  sponge  of  waste  that 
has  no  connection  with  tie  waste  underneath  the  journal,  so 
that  it  will  not  have  a  tendency  to  pull  the  waste  that  is 
underneath  to  the  outside  of  the  box.       • -^  \^ ;..  ^HG- •:^:'V-'t- ""i.;' 

We  have  found  by  inspection  that  on  about  90  per  cent 
of  the  cars  the  packing  Has  worked  away  from  the  back  of 
the  box.  On  a  freight  repair  track  or  in  a  shop  it  is  impor- 
tant to  see  that  the  jourrtals  are  in  perfect  condition  before 
they  are  placed  under  thejcar.  There  have  been  cases  where 
leaded  and  even  rusty  journals  have  been  placed  under  a  car 
with  no  pretense  being  made  of  cleaning  them  off.  The 
practice  of  the  Pennsylvania  when  storing  wheels  is  to  use 
a  sediment  of  oil  that  is  vef-y  thick  for  preventing  the  journals 
rusting. 

Geo.  Thompson,  Lake  Shore,  said:  All  of  the  cars  on  the 
Lake  Shore  are  packed  twice  a  year,  and  prepared  packing  is 
used  instead  of  free  oil.  In  the  confusion  in  terminal  yards 
it  has  been  found  that  tne  oilers  are  very  liable  to  hurry 
through  their  work  and  thtis  not  do  a  good  job  on  a  journal. 
We  constantly  instruct  thein  to  take  the  time  necessary  to  do 
a  good  job  even  if  the  train  is  delayed  in  the  yards,  as  it  is 
better  to  have  it  delayed  tjierc  than  on  the  road.  The  dates 
the  boxes  are  repacked  ar^  stenciled  on  the  end  of  the  truck 
timbers.  When  we  started  the  periodical  packing  I  w^as  very 
much  opposed  to  it.  but  a^ter  we  had  gone  ahead  with  it  for 
some  time  I  could  not  lielpt  agreeing  that  it  was  a  good  thing. 
In  the  packing  which  we  take  from  these  journals  every  six 
months  a  great  deal  of  babbitt,  dirt,  sand,  etc.,  are  found. 
The  brand  new  packing  i.sl  no  doubt  a  very  good  thing,  and 
costs  but  little,  except  for  labor.  We  do  not  throw  the  old 
packing  away.  After  it  hat  drained  we  shake  it  up.  pick  the 
good  stuff  out  and  renovatt?  it  with  hot  oil.  We  boil  the  oil 
out  of  it,  then  it  is  mixed    ind  made  ready  for  repacking.     •   ■•. 

Car  Lines:  We  adopted  the  prac- 
about  four  years  ago,  and  have 
box.  Not  only  that;  we  have  ac- 
ts always  more  taken  out  of  the 
properly  repack  them.  Packing 
boxes  too  tight  seems  to  1:  e  one  of  the  greatest  troubles  we 
have.  In  general.  I  think  the  oilers  put  too  much  packing  in. 
It  also  seems  to  me  that  itl  would  be  a  good  time  to  compel 
the  manufacturers  to  have  trie  name  of  the  box  put  on  the  box 
as  well  as  on  the  lid ;  then  ^i  hen  the  lids  are  missing  we  could 
probably  find  one  to  fit  tli*  box  without  much  trouble,  thus 
eliminating  hot  boxes  from  this  cause,      i.- %  .r  :;■..•..:.    .•■   ;;.;■. 

O.  J.  Parks:  In  the  past  six  months  I  have  handled  perhaps 
4,000    reports    of    wheels    r  mioved    because    of    cut    journals.  \ 
Xinety-two  per  cent   of  th  ;se   wheels   were   removed   on   ac- 
count of  the  journal  beinglcut  at  the  inside  end.     It  is  that 
part    that    should    be    given!  the    most   careful    consideration.; 
The  packing  for  journal  boxes  should  be  made  up  of  strands"- 
of  lengths  about  equal  to  (Jne-half  the  circumference  of  the  •; 
journal,  and  when  packing  the  box  this  sponging  should  be, 
distributed  equally  under  the  journal  and  up  to  within  54  '"• 
of  the  center  line.    The  waste  should  be  carefully  picked  apart 
so  as  to  prevent  its  insertion  in  balls. 


C  F.  Laughlin,  .Armour 
tice  of  periodical  packing 
largely  eliminated  the  hot 
cumulated  waste,  as  there 
boxes   than    is   required   to 


Clyde  Shipbuilding. — The  output  of  the  Clyde  shipbuilding  ".^ 
yards  during  the  month  of  March  totalled  27,400  tons,  spread  ";. 
over  thirteen  vessels.  This  compares  with  49.000  tons  in  the  X 
preceding  month,  and  61,000  tons  in  the  corresponding  month* 
of  last  year,  and  is  the  smallest  March  total  recorded  since  ■  • 
1509. — The  Engineer. 


Air 


Association  Convent  ion 


Papers  on  Use  of  the  Caboose  Air  Gage,   Electro- 
Pneumatic  Signal  System  and  Modern  Train  Building 


The  Ivvcnty-first  annual  convention  of  the  Air  Brake  Associa- 
tion was  held  in  Detroit,  Mich..  May  5  to  8,  W.  J.  Hatch  of  the 
Canadian  Pacific  presiding.  The  convention  was  opened  with 
a  pra\er  by  the  Reverend  Chester  B.  Emmerson,  and  the  asso- 
ciation was  welcomed  to  the  city  by  Mayor  Oscar  D.  Marx, 
of  Detroit.  \:- >,-■:;  :N, -■■'■''■  .'■--■:  '■'■■:'■  X"r-'::i-'~:'\' .^■^.-■['^  .■'':.  'I' -^^ 
■A.'"  '   C-  ■•:■.  •: '  i.%A    -\       president's   address  V.:i    !'  ,n  ••ft^-L-v'v--'l.' 

President  Hatch  took  the  opportunity  of  paying  special  tribute 
to  George  Westinghouse,  the  inventor  of  the  air  brake,  who 
died  during  the  past  year,  calling  the  attention  of  the  meml)ers 
to  the  wonderful  genius  of  the  man,  and  the  vast  work  he  has 
done  for  his  fellow  men  in  the  sliape  of  his  many  inventions. 
of  which  the  air  brake  will  be  his  everlasting  monument.  Atten- 
tion was  called  to  the  need  for  some  means  of  adjusting  the 
brakes  on  freight  cars.  It  was  believed  that  by  having  better 
regulation  in  this  respect,  many  of  the  brake  failures  would  be 
eliminated  and  a  more  evenly  operated  train  would  be  obtained. 
H  it  were  found  too  expensive  to  put  on  the  automatic  adjust- 
tnent,  provision  should  be  )nade  for  manual  operation.  In 
speaking  on  the  air  hose  question,  he  stated  that  the  roads  in 
the  very  cold  climates  had  not  yet  obtained  a  hose  that  was 
giving  entirely  good  results  in  the  very  cold  weather. 

The  president  expressed  his  optimism  as  regards  the  increase 
of  business  in  the  near  future,  calling  attention  to  the  vast 
amount  of  traffic  handled  by  American  roads.  He  cautioned  the 
members  to  take  advantage  of  the  dull  period  l)y  getting  their 
equipment  into  shape  for  the  rush  season  in  the  early  fall.  In 
regard  to  the  terminal  inspection  of  tlie  air  brakes  in  trains,  he 
laid  particular  stress  on  the  success  attained  by  the  system  fol- 
lowed by  the  Santa  Fe. 

H.  H.  Vaughan,  assistant  to  vice-president,  Canadian  Pacific, 
followed  President  Hatch's  address  with  a  few  extemporaneous 

remarks.  He  spoke  of  the  growth  of  the  air  brake,  recalling  h  should  be  pointed  out  that,  the  fact  of  damage  to  equipment 
experiences  he  had  had  in  England  with  the  vacuum  l)rake.  He  invariably  resulting  from  the  promiscuous  use  of  the  conductor's 
believed  that  the  electrically  operated  brake  would  solve  many  valve,  docs  not  permit  of  any  excuse  for  using  it  in  anv  other 
of  the   air   brake   troubles   of   the   present   time.     Mr.   Vaughan      than  cases  of  emergency. 

expressed  an  appreciation  of  the  work  the  association  has  done  ;  It  is  our  opmion  that  tlie  best  practical  device  for  this  purpose 
for  the  railroads  in  general,  and  believed  that  this  association  is  a  valve  that  can  be  opened  quickly,  and  will  provide  a  sufficient 
had  great  opportunities  ahead  of  it.  opening  to  insure  quick  action  of  the  brakes  the  entire  length  of 

W.  A.  Garrett,  chief  executive  officer  of  the  Pere  Marquette,  the  train,  or  can  be  opened  gradually,  and  a  small  amount,  to 
followed  Mr.  Vaughan  with  some  very  interesting  remarks  on  produce  a  slow  reduction  to  cause  a  service  application,  in  cases 
the  relation  of  the  public  to  railways,  laying  particular  stress  of  an  immediate  stop  l)eing  necessary,  and  yet  sufficient  time 
on  the  present  condition  of  all  roads  in  general,  and  clearly  point-  available  to  permit  of  exercising  care  to  avoid  quick  action  of  the 
ing  out  that  the  success  of  the  railroads  is  a  public  one,  in  l)rakes,  which  might,  and  often  does,  cause  serious  damage  to 
which  the  public  should  be  interested  and  should  give  all  as-  the  train,  particularly  when  the  quick  action  starts  from  the 
sistance  possible.  It  nnist  never  be  forgotten  that  the  railroad  rear.  When  it  is  found  necessary  to  open  the  conductor's  valve 
is  a  i)ublic  servant  in  fact  as  well  as  in  name,  but  the  service  to  apply  brakes  on  a  freight  train,  it  should  be  left  open  until  the 
which  the  railroad  can  give  nnist  depend  qn  the  treatment  which,  train  stops.  . 
it  receives  from  its  master.  ■■.• -^^  ;^- :;;-;-    ~y        .■.^•::   .;;:-.  .;,■•-  -  discussiox^' *  :  "r  -  '^- "' •  ■^  .'-' '  '    •'-■"'■    • 

THE  CABOOSE  AIR  GAGE  AND  CONDUCTOR'S  VALVE  '  Jj' .°"l;  Svrt"V''"'T''^  '^''"''  ?'"  T  "^  '^'  ^'^"  ""^ 

conductors  \al\t  in  the  caboose  were  that  the  tranunen  would 

Mark  Purcell,  Northern  Pacific,  presented  a  paper  on  this  sul)-  become  too  confident  and  remain  in  the  caboose  when  they  should 

ject,  an  abstract  of  which  follows:  be  on  the  train;  also  that  of  the  danger  arising  from  apnlying 

On  trains  controlled  by  air  brakes,  one  of  the  chief  essentials  the  brakes  in  emergency  from  the  rear  end  of  the  train.     These 

is  to  know  that  the  brake  pipe  is  properly  coupled  up  and  charged  objections,   however,   were  overruled  by   other  members  of  the 

the  entire  length  of  the  train,  and  that  the  pressure  is  under  full  association   who   had   found  this  equipment  to.  be   valuable  and 

control  by  the  engineer.     This  points  directly  to  the  importance  satisfactory.      Numerous    cases    were    mentioned    where    serious 

of  having  all  cabooses  equipped  with  reliable  air  gages,  so  the  accidents  have  been  prevented.    T.  W.  Dow.  of  the  Erie  Railroad 

trainmen,  when  in  the  caboose,  may  at  all  times  know  the  amount  stated  that  on  his  load  two  runaways  had  been  averted  which    it 

of  pressure  in  the  brake  pipe,  and  have  a  means  of  noting  the  had    been    estimated,    saved    enough   money    in    damages   to   pnv 

variations  when  brakes  are  applied  and  released,  and  from  this,  for  the  installation  on  every  caboose  on  the  Erie  Railroad      It 

together  with  the  knowledge  gained  from  the  car-to-car  inspec-  was  not  doubted  but  that  the  conductor's  valve  woidd  sometimes 

tions  made  in  the  standing  tests  required  by  the  rules.  l)e  en-  he  used  for  other  than  the  purpose  it  was  installed  for,  but  it 


ablcd  to  make  a  close  approximation  of  the  efficiency  of  the  brakes. 

The  rate  of  rise  in  pressure  at  the  rear  end  of  the  train  when 
charging  up  after  the  brake  pipe  lias  been  cut  for  any  cause  and 
rccoupled^  ami  when  releasing  brakes  after  ordinary  applications, 
failure  to  maintain  brake  pipe  pressure  without  variation  while 
brakes  are  not  being  operated.  an>  considerable  decrease  in  pres- 
sure while  en  route  without  a  corrcsixmding  eflFect  of  the  brakes 
being  felt,  etc.,  are  conditions  that  may  be  promptly  noted  ;  and 
from  the  fact  that  they  indicate  danger  from  sliding  or  overheat- 
ing Avheels,  or  from  the  engineer  not  being  able  to  properly  op- 
erate tlie  brakes  throughout  the  entire  length  of  the  train,  the 
trainmen  are  warned  in  time  so  that  measures  can  be  taken  to 
prevent  serious  conse(juences.  In  fact  the  caboose  gage  places 
the  men  at  the  rear  end  of  the  train  on  an  equal  footing  with  the 
engineer  as  to  knowledge  of  what  is  taking  place  in  the  air  brake 
system.  This  is  not  only  desirable,  but  necessary,  for  safe  and 
economical  operation.  Tiiere  are  many  cheap  gages  on  the  mar- 
ket, but  they  seldom  render  satisfactory  service,  and  the  added 
first  cost  to  procure  a  reliable  article  is  fully  justified  by  the 
longer  and  better  service  secured. 

Provision  should  be  made  on  all  cabooses  for  easily  and 
quickly  applying  brakes  at  times  when  impending  danger  to  life 
or  property  makes  it  necessary  to  apply  them  from  the  rear,  on 
account  of  the  iiialiility  to  make  known  to  the  engineer  the  need 
of  a  prompt  application.  The  most  important  features  in  con- 
nection with  this  are  that  the  valve  be  of  sufficient  capacity  to 
cause  quick  action,  and  that  it  be  located  in  an  accessible  place. 

This  valve  should  have  the  emergency  feature  only  as  provid- 
ing the  service  application  feature  would  quite  naturally  be 
looked  upon  by  trainmen  as  an  endorsement  of  the  practice  of 
making  stops  by  applying  brakes  from  the  rear  to  avoid  the  in- 
convenience of  transmitting  signals  to  the  engineer,  and  having 
the  application  made  l)y  means  of  the  brake  valve  on  the  engine. 
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was  pointed  out  that  if  the  trainmen  were  made  to  see  the  dis- 
astrous resuhs  that  might  accrue  from  this  indiscriminate  usage, 
this  practice  would  soon  be  stopped.  Several  members  spoke 
of  the  inaccuracy  of  the  gages  used  on  some  of  their  cabooses, 
and  believed  that  they  had  much  better  not  be  installed  if  they 
were  not  of  standard  and  reliable  makes,  for  an  incorrect  reading 
might  lead  to  disastrous  results.  They  should  be  tested  as  often 
as  the  air  gages  are  tested  on  an  engine. 

By  having  the  conductor's  valve  graduated  it  w'ould  be  pos- 
sible to  make  a  service  stop  where  an  emergency  stop  is  not 
necessary.  The  conductor's  valve  is  specially  valuable  in  backing 
into  sidings,  particularly  in  foggy  weather.  The  gage  gives  the 
conductor  or  flagman  at  the  rear  of  a  long  freight  train  a  good 
o|)portunity  to  see  just  what  pressure  he  has  at  the  rear  of  the 
train  before  starting  bis  train.  Many  engineers  spoke  in  favor 
of  the  conductor's  valve,  even  though  they  had  had  experience 
with  their  being  mishandled.  They  felt  safer  with  this  protec- 
tion on  the  rear  end  of  the  train.  Mr.  Langan,  of  the  Lackawanna, 
believed  it  was  one  of  the  best  safety  devices  tliat  could  be  placed 
on  a  train.  The  Canadian  Board  of  Railway  Commissioners 
require  the  caboose  gage  on  all  cabooses  operating  in  Canada. 

^:  FOUNDATION  BRAKE  GEAR         '^  •       ' 

T.  L.  JUirtoii.  Westinghouse  Air  Brake  Company,  opened  the 
discussion  on  this  subject,  lie  spoke  of  the  success  that  had 
been  obtained  with  the  clasp  brake,  but  at  the  same  time  laying 
particular  stress  on  the  fact  that  it  must  be  applied  correctly, 
for  otherwise  it  would  lose  its  cfticicncv .  In  some  cases  where 
care  had  not  been  given,  it  had  been  found  that  the  clasp  brake 
was  not  as  efficient  as  the  single  shoe  brake.  In  this  respect 
he  mentioned  tlic  fact  that  in  applying  any  foundation  gear  a 
careful  study  must  first  be  made.  There  can  be  no  standard 
design  for  all  cars,  as  the  angularity  of  the  rods  has  a  great 
deal  to  do  with  the  efficiency  of  the  brakes.  Also,  the  foundation 
gear  should  be  made  to  operate  as  freely  as  possible,  with  no 
binding  on  any  other  part  of  the  car. 

C.  W.  Martin,  of  the  Pennsylvania,  stated  that  he  had  materially 
increased  the  efficiency  of  the  foundation  gear  by  eliminating 
binding  in  the  rods.  The  gear  should  be  designed  to  give  an 
equal  distribution  to  all  shoes,  and  also  to  have  the  braking 
power  remain  the  same  as  the  shoes  licconie  worn.  He  liad 
had  particularly  good  success  in  case  hardening  the  bearings 
to  prevent  wear  of  the  parts.  The  piston  travel  should  always 
be  the  same  for  different  conditions,  and  the  shoes  should  be 
placed  accurately  on  the  tread  of  the  wheel  so  they  will  not  force 
the  journal  out  of  the  brass  when  the  brakes  are  applied.  In 
speaking  f)f  the  clasp  brake  be  recommended  it  for  safety  and 
maximum  efficiency  with  the  minimum  pressure.  P.  J.  Langan, 
of  the  Lackawanna,  stated  that  he  had,  by  stiffening  the  founda- 
tion brake  gear,  decreased  the  length  of  stops  from  2(X)  to  300  ft. 

0':;  V-       ELECTRO-PNEUMATIC  SIGNAL  SYSTEM 

'■  X.  N.  Arm.strong,  Pennsylvania  Railroad,  presented  a  paper 
on  this  subject,  an  abstract  of  which  follows: 

-■'"'The  present  standard  pneumatic  train  air  signal  used  on  steam 
trains  ha?  its  limitations,  and  its  operation  on  long  trains  is  far 
from  satisfactory.  Where  large  volumes  of  air  are  used  the 
signal  valve  has  to  be  delicately  adjusted;  considerable  time 
must  elapse  from  the  time  the  cord  is  pulled  until  the  signal 
reaches  ihe  loromotive ;  several  seconds  must  be  allowed  for 
the  wave  action  of  the  air  to  sul)side  and  the  line  to  recharge 
before  anotlier  signal  can  be  transmitted  ;  false  signals  are  given, 
caused  by  leaks  in  the  signal  line,  even  if  the  signal  line  is  tight 
at  the  beginning  of  the  run,  as  the  long  cars  now  in  use  when 
going  over  crossovers  swing  far  enough  to  cause  leaks  at  the 
signal  Jiose  couplings.  These  troubles  ha\c  l)een  overcome  by 
using  electricity  as  an  agent  to  transmit  the  signal  from  the 
cars  to  the  locomotive.  ■'  •..;••.   i-  ;X"  ;,,-':: '.'-'    .  •- V  - 

The  signal  switch,  to  which  the  ordinary  bell  cord  is  attached, 
has  two  wire  connections,  one  for  supplying  the  current  to  the 


switch,  and  the  other  for  c<  tiveying  the  current  to  the  magnetic 
valve  in  the  cab. 

The  magnet  valve  consist  \  of  an  electro-magnet,  which,  when 
energized,  unseats  a  small  air  valve,  allowing  main  reservoir 
pressure  to  flow  directly  to  t  le  whistle.  A  small  spring  closes  the 
air  valve  when  the  current    s  off. 

The  whistle  has  an  adjustable  bowl,  and  is  the  same  as  that 
u.sed  with  the  pneumatically  oi)erated  signal.  When  using  high 
main  reservoir  pressure,  it  [has  been  found  advisable  to  insert 
a  choke  in  the  pipe  connection  leading  to  the  whistle,  having 
a  3/64  in.  opening,  to  preveilt  the  whistle  from  screeching. 

A  combined  car  dischars^  valve  and  train  signal  switch  is 
designed  to  cover  the  transition  period  on  steam  trains.  It  is 
the  ordinary  car  discharge  vfalvc,  having  a  set  of  contacts  added, 
and  arranged  so  that  when  the  cord  is  pulled  the  car  discharge 
valve  is  opened  and  at  the  same  time  contact  is  made  so  that 
the  signal  will  be  transmitted]  electrically  or  pneumatically  accord- 
ing to  which  system  is  used]  /   ,     ,.      .,■-;'* 

A  test  train,  consisting  of  pn  engine  and  twelve  steel  cars,  was 
operated  for  a  period  of  fouf  months,  on  the  Pennsylvania  Rail- 
road, with  such  satisfactorji  results  that  the  electro-pneumatic 
signal  was  recommended  to  be  applied  to  all  new  equipment.      -  . 

The  electro-pneumatic  signal,  whether  installed  with  low  volt- 
age battery  current,  or  high  voltage  line  current,  is  instantaneous 
in  its  action,  reliable,  and  4an  be  depended  upon  to  transmit 
signals  correctly  and  distinctly,  eliminating  entirely  the  elapsed 
time  between  the  pulling  of  the  cord  and  the  signal  reaching  the 
engineer,  no  matter  how  fast  the  cord  is  puUed,  or  how  short  an 
interval  is  allowed  between  tlie  blasts.  With  this  signal  system 
It  would  be  possible  to  hava  a  code  in  which  long  and  short 
blasts  were  used,  and  thus  mcrease  the  extent  of  communica- 
tion between  the  train  and  tile  locomotive  without  using  a  large 
number  of  blasts.  A  test  wp.s  made  in  which  the  signal  cord 
was  pulled  seventeen  times  ifi  a  period  of  five  seconds,  and  all 
of  the  signals  were  correctly  transmitted. 

It  is  free  from  false  signal^,  and  very  economical  to  maintain, 
having  no  rubber  diaphragms ior  hose  connections  to  deteriorate, 
or  any  parts  requiring  expert  repairmen  for  delicate  adjustments. 
The  operation  of  this  signal  on  90  cars  during  the  past  six  years 
lias  shown  its  reliability  and  low  cost  of  maintenance,  requiring 
no  periodical  inspections. 
''■:  -■  ^^■'''■^■'••■■•■:--h. --J}' '■'';'■:■..  DistussiON        ;'■  r  '■■;^- .'•  ^.'vv'-.;'. . -".;•;.■  •;■ 

It  was  explained  further  tjiat  by  placing  a  whistle  on  each 
car  it  would  be  possible  for  t|ie  engineer  to  transmit  signals  to 
the  train  crew  which  on  long' trains  is  of  decided  advantage,  as 
it  is  often  dillicult  for  the  steapi  whistle  signals  to  be  heard  from 
the  rear  of  the  train.  The  hir  for  the  car  whistles  could  be 
taken  direct  from  the  train  line  or  auxiliary  reservoir  and  in 
this  way  eliminate  the  signal  pipe.  If  there  are  no  wire  jumpers 
between  the  cars  the  wires  for  this  signal  could  be  built  in  the 
train  line  air  hose  between  the;  inner  tube  and  the  outer  wrapper. 

AIR  BRAKE  HOSE       ''^-  '■         \  ''^      7 

T.  W.  Dow.  of  the  Erie  Railroad,  gave  a  brief  outline  of  the 
new  .specifications  of  air  bralje  hose  adopted  l)y  the  M.  C.  B. 
.Association,  stating  that  he  btlieved  that  if  these  specifications 
are  rigidly  adliered  to  there  \fill  be  much  less  trouble  with  the 
air  hose  than  h.is  heretofore  li?en  experienced.  While  this  hose 
will  cost  a  little  more  than  the  hose  previously  purchased,  there 
is  no  question  but  that  it  will  prove  more  economical  in  the  end. 
He  laid  special  stress  on  the  gaskets  for  the  couplings,  stating 
that  he  has  found  that  unless  they  were  true  to  dimensions  they 
would  be  very  inefficient.  Too  much  care  cannot  be  taken  to 
see  that  the  hose  is  received  true  to  the  specifications,  and  by  so 
doing  a  great  deal  of  expense  may  be  eliminated  and  much  better 
results  will  be  obtained. 

Other  members  expressed  ihe  opinion  that  the  practice  of 
mounting  hose  by  hand  is  much  more  efficient,  as  the  inner  tube 
is  not  so  liable  to  become  ruptured.  However,  this  opinion  was 
not   general    throughout   the   association,   as   many   have    found 
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where  hose  are  mounted  one  end  at  a  time  on  a  machine  that 
excellent  results  have  been  obtained.  C.  W.  Martin,  of  the  Penn- 
sylvania, stated  that  lie  had  made  a  comparison  between  hand- 
mounted  and  machine-mounted  hose,  and  had  found  no  particular 
ditYerence  in  the  service  given.- •'•■  -''^-V 

Several  members  expressed  the  opinion  that  better  results 
would  be  obtained  by  removing  all  hose  after  a  certain  period 
of  time,  prefera!)ly  when  the  guarantee  had  expired,  as  by  doing 
liiis,  altliough  the  hose  may  be  in  good  condition,  many  failures 
would  be  ehminated  and  the  cost  of  damage  to  equipment  de- 
creased a  suiTicient  amount  to  pay  for  the  difference  in  the  value 
of  the  hose  removed.  The  Duluth,  Missabe  &  Northern  makes 
a  practice  of  removing  all  hose  after  two  years'  service.  In 
comparing  the  service  after  this  new  rule  had  been  put  into 
effect  it  was  found  that  the  hose  trouble  was  decreased  by  60 
per  cent.  'J'he  Santa  Fe  reported  that  they  were  having  as  much 
trouble  with  the  present  M.  C.  B.  hose  blowing  off  from  the 
connections  as  tliey  did  before.  Some  members,  how^ever,  be- 
lieved that  this  might  be  due  to  pulling  off  rather  than  blow- 
ing off.       •■■...,.    ..;•;:.•         :■.'-.       .-..-■   .=  -/.■.:■.'--,/••••;.--. 

^;^^   ;  ;  V  VM  TRAIN  BUILDING  ^  '  ;^  ■'■":!!/■■':■ /-.';' 

George  \\".  Xoland,  P.  C.  C.  &  St.  L.,  presented  an  interesting 
paper  on  this  subject,  in  which  he  impressed  upon  the  members 
of  the  association  the  importance  of  plachig  the  light  capacity 
cars  at  the  rear  end  of  the  train ;  also  the  old  cars  that  arc  of 
insufficient  strength  or  that  liave  inefficient  draft  gear.  He  cited 
several  instances  of  disastrous  results  where  this  had  not  been 
done.  He  also  showed  six  examples  of  trains  varying  from  31 
to  80  cars  in  length,  where  up-to-date  practice  in  train  building 
had  been  used  or  neglected.  He  then  showed  how  easy  it 
would  be  to  put  the  bad  trains  in  proper  condition,  citing  in- 
stances where  this  had  been  done  and  giving  the  amount  of  time 
consumed. 

Special  stress  was  paid  to  the  importance  of  placing  the  40,000, 
30.000  and  60,000  lb.  capacity  older  equipment  at  the  rear  end  of 
tiie  train.  Frequently,  he  said,  this  practice  has  been  adopted, 
even  though  the  weaker  equipment  was  the  first  to  be  taken  out 
•of  the  train.  He  made  it  clear  that  in  order  to  get  the  best 
results  the  strictest  co-operation  must  be  obtained  with  the  trans- 
portation department  men,  and  reasoned  that,  if  the  importance 
of  this  proposition  was  presented  in  its  proper  light,  the  trans- 
portation department  would  be  willing  to  allow  time  to  put  the 
train  in  proper  shape.  A  little  more  time  at  the  terminal  might 
mean  the  saving  of  considerable  time  out  on  the  road,  especially 
,  when  having  to  set  out  cars  on  account  of  brcak-in-twos. 
'  Die  discussion  of  this  paper  was  very  freely  participated  in, 
and  the  question  of  the  braking  force  of  empty  cars  was  con- 
sidered. It  seemed  to  be  the  general  opinion  that  the  practice 
of  the  Lackawanna  and  the  Santa  Fe  of  mixing  one-third  of 
the  empties  in  the  front  part  of  the  train  and  two-thirds  of  the 
empties  in  the  rear  is  the  best.  Several  instances  were  cited 
where  the  position  of  the  inefficient  equipment  had  resulted  in 
serious  mishaps.  Every  air  brake  man  should  do  what  he  can 
to  see  that  the  trains  are  made  up  properly  and  with  as  few 
possibiliiics  of  break-in-twos  as  possible,  as  they  are  often  held 
responsible  for  break-in-twos  that  are  not  their  fault.  They 
must  seek  and  gain  the  co-operation  of  the  transportation  de- 
partment 

AIR  BRAKE  EFFICIENCY 

Fred  von  Bergen,  of  the  Nashville.  Chattanooga  &  St.  Louis, 
introduced  the  subject  by  a  short  paper,  in  which  he  claimed 
tliat  it  was  impossible  to  maintain  brakes  at  100  per  cent  effi- 
ciency. However,  other  members  brought  out  the  point  that  by 
setting  a  standard  of  the  number  of  brakes  which  should  be 
operated  in  a  train  and  a  certain  definite  degree  of  effectiveness 
for  each  brake  as  100  per  cent  efficiency,  this  could  be  main- 
tained. Mr.  Wood,  of  the  Santa  Fe,  explained  the  system  on 
that  road,  stating  that  before  a  train  leaves  the  terminal  all  brakes 


must  be  in  operating  condition,  and  to  this  end  they  have  had  as  .' 
many  as  100  cars  set  out  at  Kansas  City  in  24  hours,  on  account  . 
of  their  brakes  not  being  operative.  He  mentioned  that  in  order  ■' 
to  do  this  the  air  brake  men  must  have  the  co-operation  of  the  ,.; 
transportation  department,  and  that  if  orders  are  issued,  little  '  • 
trouble  is  experienced  in  this  respect.  Before  a  train  leaves  a  .. :• 
terminal  on  the  Santa  I'e  it  is  stretched  and  the  brakes  are  set  so  .  - 
that  inspectors  may  readily  determine  weak  draft  gear  and  in- ..i 
efficient  brakes.  He  stated  that  at  one  of  the  large  terminals  16  '■' . 
men  split  into  crews  of  two  men  each  w  ill  handle  from  65  to  -: 
75  cars  per  day.      .    .  \  ;:>>•   •^••^-^    ■■  -"^  ■  ^^ '■•■■■■■■'•  ■ 

Mr.  Sitterly  stated  that  he  believed  the  M.  C?.  B.  fnles  shmild  ;', 
be  changed  to  make  the  car  owners  responsible  for  more  of  the  ^i 
brake  troubles  so  that  more  care  will  be  taken  in  maintaining  the  y.; 
air  brakes  in  good  condition.  Another  member  stated  that  he  . 
believed  the  irregular  piston  travel  gave  the  greatest  trouble,  and  . ! 
that  prompt  attention  on  the  part  of  inspectors  would  give  the  - 
desired  results.  Mr.  Turner  concurred  in  these  remarks,  stating  /■ 
that  a  uniform  piston  travel  should  be  had  throughout  the  whole  " 
train,  and  in  addition  the  foundation  gear  should  be  kept  in  good  C. 
condition. 

The  trouljle  of  imperfectly  cleaned  brakes  was  also  mentioned.  \ 
This  has  been  evidenced  by  the  defective  condition  immediately  •■ 
after  cleaning.  It  was  stated  that  on  examination  out  of  500  y 
brakes  that  had  been  cleaned  20  per  cent  were  found  defective  y 
one  month  after  cleaning,  which  clearly  showed  that  the  work  .;i 
had  been  poorly  done- ,  -    ;  :  •^^■•■;*•^^^■•^'vv'''.-^:  ''■■(:■'■:   ■'■"■-: 

DEVELOPMENT  OF  THE  UNIVERSAL  CONTROL  VALVE  ;. 

Walter  V.  Turner,  chief  engineer,  Westinghouse  Air  Brake  '•";• 
Company,  presented  an   illustrated  lecture  outlining  the'  de- ,'. 
velopment  of  the  UC-E  triple  valve.     Mr.  Turner  showed  a..: 
number  of  lantern  slides,  starting  with  the  simplest  form  of  ) 
universal  valve,  which  he  called  the  fundamental  valve,  and./, 
ending   with    the    complete    diagram    of   the    UC-E   valve,   as    '. 
shown  in  the  illustrations.     The  illustrations  were  shown  in  »[. 
logical  rather  than  chronological  order  so  as  to  give  a  clearer  >. 
idea  of  the  purpose  of  each   improvement.     To  the   funda-  .* 
mental   valve   was   added   the   resistance   increasing   function,/. 
the  object  of  which  is  to  give  a  greater  resistance  to  applica-  -; 
tion  than  is  given  the  resistance  to  release.     The  added  re-H 
sistance    to    application    gives    the    brake    a    needed    stability  \ 
against  application,  which   might   be   caused   by   unavoidable  r 
fluctuations  in  brake  pipe  pressure.    On  the  other  hand.  when;, 
a  release  is  desired  the  resistance  to  movement  is,  as  it  should. -5^ 
be,  the  least  possible.  ..- 

•   The  next  development  was  the  service  port  protection  func-  ;  : 
tion,    the   object    being   to    make    certain    that    the    auxiliary  > 
reservoir   will    be    connected   to    the    brake    cylinder   when    a  ; 
service  application  is  desired.     The  next  improvement  was  a    -; 
redesign  so  that  chokes  could  be  inserted  in  the  service  and  . ' 
release     ports    in     order     to    proportion    them    to    the    different  ■"-•; 
sizes    of   brake    cylinders    used.      This    permits    of   using   the,-; 
same  type  of  valve  for  different  equipment,  thereby  reducing  - 
the  number  to  be  kept  in  stock.     The  next  step  was  an  addi-  ' 
tion  of  another  slide  valve  which   separates  the  service  and 
release  ports.     This  was  done  so  as  to  eliminate  the  necessity  >.. 
of  having  a  large  slide  valve  which  would  be  necessary  for    ■! 
brake   cylinders  of  increased  size.     The  second  valve  is  not  <_: 
directly  affected  by  changes  in  the  brake  pipe  pressure,  but  y 
is    controlled,    instead,    by   the    movement    of   the    equalizing  ":■ 
slide   valve.     The   next   step   was  the   addition   of  a  passage    .". 
which,    just    before    the    feed    groove    opens,    connects    the     ■ 
auxiliary  reservoir  side  of  the  equalizing  piston  to  the  atmos-  .' 
phere.      This    reduction    of   pressure    insures    the    equalizing    !. 
slide  valve  moving  to  the  full  release  position,  which,  in  turn,;:, 
insures   the   release   slide   valve   moving   to   its   full  reifiasc,-- 
position.    This  eliminates  a  sluggish  release.  ■-"  >;-V'  i-"  ;'. 

The  next  step  was  the  addition  of  a  quick  recharge  reser-  .! 
voir.     This  reservoir  is  not  used  in  making  service  applica-  ,• 


:^^^i;;.^ 


■;f^^j$ik;-r^-f..  ^       _  AGE     GAZETTE,     MECHANICAL     EDIlkoN  ^v.:^;^^;;'^       Vol.  88,  No.  6 

■■'''■*■■'  )-^^I''-*r.-'*  '•..■*••-'   '''.-.-^  V^-Vi-:    ■>.''.\:  -^    ■^'*\   '-■    '•'■■''■^'\  I  V.'.  r**'    ■;^'"^'!."  ■'-'•'■  »''V/'^ 


'^     V       -    -A. 


.*-'   ■  ",   '        -'  'T... 


tions,  but  simply  for  obtaining  a  quick  recharge  of  the 
auxiliary  reservoir.  The  effect  of  this  quick  recharge  is  to 
keep  the  brake  system  charged  to  its  normal  pressure  at  prac- 
tically all  times,  so  that  a  prompt  response  may  be  secured 
at  any  time,  to  the  proper  brake  valve  manipulation.  The 
equalizing  slide  valve  controls  the  movement  of  the  release 
piston;  that  is,  the  movement  of  the  equalizing  graduating 
valve  connects  one  or  the  other  of  the  end  chambers  of  the 
release  piston  to  the  atmosphere,  which  results  in  the  quick 
recharge  reservoir  air  which  fills  the  release  piston  chamber, 
forcing  the  release  piston  to  assume  the  position  desired. 
This  feature  also  provides  for  a  graduated  release.  The  quick 
recharge  function  insures  the  conservation  of  brake  pipe 
pressure,  or  rather,  the  most  rapid  rise  of  brake  pipe  pressure 
consistent   with    the   capacity   of  the   brake   valve.     This   will 


In  the  next  step  the  qiick  recharging  of  the  auxiliary  reser- 
voir was  carried  to  a  treater  refinement,  being  necessary 
when  large  auxiliary  resorvoirs  are  used.  The  ordinary  single 
auxiliary  reservoir  is  divided  into  two  reservoirs,  one  called 
the  auxiliary  and  the  otl|er  the  service.  A  charging  valve  is 
introduced  which  provides  that  the  auxiliary  reservoir  shall 
first  be  charged,  both  frofii  the  brake  pipe  and  the  emergencv 
reservoir.  After  the  auxjiary  reservoir  is  charged  practical! v 
to  the  normal  brake  pipt  pressure  the  service  reservoir  will 
be  charged  along  with  tie  auxiliary.  The  charging  valve  is 
so  proportioned  that  when  the  auxiliary  reservoir  is  within 
about  5  lb.  of  being  completely  recharged,  connection  is  madr 
with  the  service  and  quick  recharge  reservoirs,  thus  connect- 
ing the  auxiliary,  service  and  quick  recharge  reservoirs  with 
the  brake  pipe.     This  permits  of  brake  applications  in  rapid 
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Fig.   1 — Final  Stage   In  the   Development  of  the  Electro-Pneumatic   6rake 


tend  to  eliminate  to  a  large  extent  the  trouble  with  truck 
brakes.  In  trains  with  mixed  cars,  some  having  the  graduated 
release  and  others  not,  it  may  be  desirable  to  cut  out  the  quick 
recharge  function  and  the  graduated  release. 

The  next  step  was  the  application  of  the  graduated  release 
stop,  which  provides  that  in  graduated  release  the  equalizing 
slide  valve  shall  occupy  such  a  position  that  the  graduating 
valve  can  control  the  movement  of  the  release  piston,  and 
that  in  direct  release  the  slide  valve  will  blank  one  of  the  pas- 
sages to  the  release  piston  which  will  prevent  the  graduating 
valve  controlling  its  movements.  This  eliminates  the  pos- 
sibility of  the  brakes  creeping  on  due  to  slight  variations  in 
brake  pipe  pressure. 


successi(in  and  also  gives  j^rcater  tiexibility  in  graduated  re- 
lease. Another  function  i^  that  when  reapplying  after  a 
graduated  release  the  cylinder  pressure  may  be  so  increased 
as  to  correspond  closely  witJi  the  brake  pipe  reduction.  This 
gives  the  cylinder  pressure  a  constant  relation  to  the  brake 
pipe  reduction  made,  whether  in  graduated  or  direct  release.' 

The  next  development  wjs  the  quickly  recharging  of  the 
service  reservoir  when  the  vfelve  is  arranged  for  direct  release 
only.  This  function  was  introduced  because  in  order  to  make 
applications  at  short  intervals  it  is  necessary  that  the  brake 
system  be  maintained  at  as  nearly  the  normal  brake  pipe 
pressure  as  possible. 

The   next  point  in   the   discussion   of  this  valve   was  thc; 


-    .  V  ■  %  ■ 

I'  -.1 


I  <i-".-. 


June,  1914  ■'■^;;Va--V;>;:-. 


RAILWAY     AGE     GAZETTE,     MECHANICAL     EDITION 


305 


emergency  features.  The  emergency  functions  are  entirely 
separate  from  the  service  functions,  which  does  away  with  all 
trouble  from  undesired  quick  action.  The  emergency  slide 
valve  only  will  operate  when  the  rate  of  reduction  in  train 
pipe  pressure  is  that  corresponding  to  an  emergency  reduc- 
tion. The  service  rate  of  reduction  is  only  sufficient  to  cause 
the  emergency  slide  valve  to  move  to  such  a  position  that  the 
quick  action  chamber  air  is  vented  to  the  atmosphere,  which 
prevents  the  emergency  valve  jumping  to  the  emergency  posi- 
tion. This  also  permits  of  securing  quick  action  at  any  time 
regardless  of  whether  a  service  application  has  preceded  or 
not.  !>-:--^  -.^■s:>._^;.:  ;-:\\/v.- •;;;/.••■.>;•;■  ;s  :;,.;■  '  ":'■■-' ■■■:"-^r,  '■■  ^.-^  ■■''^.  A:-/.- 
The  next  step  was  the  connection  by  which  the  quick  re- 
charge reservoir  is  to  be  used  as  an  additional  reservoir  for 
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emergency  application.  A  valve  termed  in  emergency  valve 
is  introduced  to  connect  the  emergency  reservoir  to  the  brake 
cylinder  after  the  emergency  slide  valve  has  moved  to  the 
emergency  position.  Arrangement  is  also  made  for  the  con- 
nection between  the  brake  cylinder  and  the  safety  valve  to  be 
closed  so  the  brake  cylinder  pressure  secured  by  an  emer- 
gency application  may  be  retained  throughout  the  stop.  In 
order  that  the  quick  action  valve  may  remain  open  for  a  time 
sufficient  to  reduce  the  train  pipe  pressure  the  desired  amount 
a  quick  action  closing  chamber  has  been  introduced.  Since 
the  equalizing  of  pressure  of  the  auxiliary  and  service  reser- 
voirs with  the  brake  cylinders  in  service  stops  considers  a 
greater  cylinder  pressure  than  that  from  which  the  service 
braking  ratio  is  realized,  a  safety  valve  has  been  introduced 
to  prevent  an  overcharge  of  the  brake  cylinder  and  thus  elimi-  ; 

nates  wheel   sliding.  ;  -  ^^   ■   :'^ -^^'i'-^V  ■■.■•.;^ 

The  next  step  is  the  addition  of  an  intercepting  valve  whicll 
in  an  emergency  stop  after  the  service  reservoir  has  been  j 
equalized  with  the  brake  cylinder  cuts  oflF  this  service  reservoir 
and  allows  the  emergency  reservoir  to  equalize  with  the  brake 
cylinder.  By  doing  this  the  disadvantage  of  increasing  the 
cylinder  volume  is  eliminated.  When  the  emergency  slide 
valve  is  moved  to  the  emergency  position  the  intercepting 
valve  permits  the  direct  passage  of  air  from  the  service  reser- 
voir to  the  brake  cylinder,  and  after  this  pressure  has  been 
equalized  it  will  move  back  to  its  former  position,  which  con- 
nects the  emergency  reservoir  to  the  brake  cylinder,  giving, 
the  high  cylinder  pressure  desired.  A  bulb  check  valve  is' 
added  to  prevent  the  high  pressure  from  flowing  to  the  equal- 
izing piston  chamber  which  would  require  a  considerable 
amount  of  air  to  release  the  brake,  and  delay  the  release  from 
each  emergency  application.  •'•'  »^;^>-•;^•;;:  .' ^.-v  .-l^^"  ?"' :r\^X':-  ' 
The  next  step  is  the  introduction  of  a  protection  valve 
which  is  so  adjusted  that  when  the  brake  pipe  pressure  is 
reduced  for  any  reason  whatever  to  a  predetermined  mini- 
mum it  will  open  a  vent  to  the  air,  making  an  emergency 
reduction  which  will  set  the  emergency  brake. 

The  next  step  was  to  separate  the  quick  recharge  cylinder 
from  the  emergency  function,  the  special  emergency  reservoir 
being  used  to  give  the  high  pressure  necessary  in  the  brake 


cylinder,   leaving   the    quick   recharge  reservoir  to   give   the 
quick  recharge  function. 

Elcciro-Pncumatic  Brake.— The  sole  function  of  the  electrical 
control  is  to  secure  a  simultaneous  application  of  all  the  brakes, 
regardless  of  the  length  of  train,  and  it  in  no  way  increases  the 
braking  force  obtained  from  any  given  brake. 

To  this  final  development  of  the  pneumatic  brake  is  ap- 
plied a  magnet  valve  called  the  "service  magnet,"  which, 
when  it  is  desired  to  make  a  service  application,  opens  a 
poppet  valve  permitting  brake  pipe  air  to  escape  to  the  brake 
cylinder.  A  brake  pipe  reduction  is  thus  made  at  each  car, 
the  effect  of  which  is  precisely  similar  to  the  effect  produced 
bj'  making  a  brake  pipe  reduction  at  the  engineer's  brake 
valve.  The  air  from  the  poppet  valve  to  the  brake  cylinder 
passes  through  a  choke  which  gives  the  proper  reduction  in 
the  train  pipe  for  a  service  application.  A  check  valve  is 
inserted  in  the  passage  to  prevent  any  back  flow  of  air  from 
the  brake  cylinder  to  the  brake  pipe  The  passage  leading 
.from  the  brake  pipe  to  the  magnet  valve  may  be  cut  out  when 
.desired,  thus  cutting  out  the  magnet  valve.       ■^'"■'^\--^'[/:y  'A 

The  next  step  is  the  electrical  control  of  the  release.  An- 
other magnet  valve  is  provided  to  control  the  opening  and 
closing  of  the  exhaust  passage  from  the  brake  cylinder. 
When  the  engineer's  brake  valve  is  moved  to  the  release  posi- 
tion such  connections  are  made  that  the  release  magnet  is 
energized  and  the  magnet  valve  closed,  but  the  pneumatic 
release  functions  are  not  interfered  with  in  anj'  waj'.  By 
■moving  the  engineer's  brake  valve  to  running  position  the 
release  magnet  is  de-energized,  which  causes  the  magnet 
valve  to  open,  permitting  the  brake  cylinder  air  to  escape. 
With  the  engineer's  valve  in  holding  position  the  magnet  is 
again  energized  and  the  release  of  air  from  the  brake  cylinder 
stops.  Thus  it  may  be  seen  that  the  brakes  maj'  be  released 
by  very  small  increments  by  alternately  moving  the  engineer's 
valve  from  running  to  holding  position.  This  also  gives  an 
opportunity  to  permit  the  brake  system  to  recharge  before 
the  brakes  are  fully  released.  .'!.'-\:  ■^~- .■•'■■'-'  y:-'.'^-      • 

The  third  step  in  the  addition  of  electrical  control  is  that 
for  emergency  application.     This  valve  opens  a  connection 
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;.:.;-'.■,       Fig.  3 — Comparison  of  Emergency  Stops         .  ^     ■-  ,■•  I. 

between   the   brake   pipe   and   the   atmosphere   and   operates 
similarly   to    the   pneumatic    operation,   except   that    the   action 
is  simultaneous  on  all  cars,  the  only  difference  being  that  it  is 
obtained  in  much  quicker  time.      ...  ..-.     ....=^. 

Fig.  1  shows  the  final  stage  iri  the  development  in  thfe 
electro-pneumatic  brake,  with  the  addition  of  the  electric 
switch,  which  operates  the  emergency  circuit  whenever  any 
triple  valve  in  the  train  goes  to  the  emergency  position  from 
any  undue  cause,  such  as  break  in  hose,  conductor's  valves, 
etc.  If  a  higher  braking*  ratio  is  required  for  emergency 
stops  than  that  which  one  brake  cylinder  will  give,  it  is  possible 
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to  provide  two  brake  cylinders,  one  for  both  service  and 
emergency  and  one  for  emergency  exclusively.  Provision  is 
also  made  for  securing  a  very  rapid  rise  of  pressure  in  both 
the  service  and  emergency  brake  cylinders  in  emergency 
application.  This  completes  the  general  story  of  the  develop- 
ment of  the  universal  control  electric  brake. 

Figs.  2  and  3  show  the  wonderful  results  obtained  by  the 
use  of  this  new  type  of  brake.  Fig.  2  is  the  result  of  tests 
with  the  emergency  stop,  contrasting  the  PM  equipment 
with  the  electro-pneumatic  equipment.  It  will  be  seen  that 
from  60  miles  an  hour  stops  are  made  with  the  UC-E  equip- 
ment in  a  little  over  1,000  ft.  at  a  point  at  which  the  train  with 
a  PM  equipment  was  running  at  38.5  miles  an  hour. 

Fig.  3  shows  the  comparison  in  emergency  stops  at  60  miles 
an  hour  with  various  air  brake  equipment  and  tyi)ical  trains 
dating  back  to  li^HJ,  1894,  1907  and  1913.  This  diagram  shows 
that,  notwithstanding  that  the  1913  train  weighed  twice  as 
much  as  the  1887  train,  the  stop  was  made  in  about  three- 
quarters  of  the  distance. 
■■  .•••'■ .  •■:•■.-■.  ■■■i^  -•>'■  -■  ,;^  •..,'■■•:    ,,  ■  . 

■     '  '  ELECTION    OF    OFFICERS 

■■ ''  The  secretary  reported  a  membership  of  about  1,200,  and  a 
cash  balance  of  $1,324.58.  The  following  oHicers  were  elected 
for  the  ensuing  year:  President,  L.  H.  Albers.  Xew  York  Cen- 
tral Lines;  first  vice-president.  J.  T.  Slattery.  Denver  &  Rio 
Grande  ;  second  vice-president,  T.  W.  Dow,  Eric  Railroad ;  third 
vice-president,  C.  H.  Weaver,  Lake  Shore  &  Michigan  Southern; 
secretary,  F.  M.  NelHs,  Westinghou.se  Air  Brake  Comj)any ;  treas- 
urer. Otto  Best.  Nathan  Manufacturing  Company.  New  members 
elected  to  the  executive  committee  were  L.  C.  Streeter,  Illinois 
Central,  and  Mark  Purcell,  Northern  Pacific. 
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v^, ;•;:•.;;;  BY  W.  M.  BOSWORTH 

There  is  no  doubt  that  more  economical  and  efficient  design- 
ing of  freight  equipment  would  result  in  great  saving  to  the 
railways.  A  great  deal  has  been  said  in  the  last  few  years  re- 
garding the  general  and  detail  design  of  freight  cars,  and  the 
standardizing  of  more  freight  car  parts.  This  would  not  only 
make  a  saving  in  maintenance,  but  wi-uld  reduce  the  first  cost 
of  the  car,  and  the  vice-president  of  one  large  car  company  has 
gone  so  far  as  to  suggest  the  standardizing  of  all  freight  equip- 
ment. :.v.-.v, ''■'■■•>'.■■.'  .-•.^,  ■;  •'' 

The  railways  arc  in  a  better  position  to  supervise  the  design- 
ing of  cars  than  the  car  companies,  as  they  are  continually  en- 
countering the  weaknesses  of  past  designs.  Specifications  and 
general  drawings  should  be  made  in  the  mechanical  engineer's 
office  and  advance  copies  submitted  to  car  department  heads, 
master  mechanics  and  general  car  foremen  to  obtain  their 
criticisms  and  recommendations  for  strengthening  the  weak 
points.  The  facilities  available  for  car  repairing  should  have 
little  bearing  on  the  design,  especially  if  the  road  is  well  equipped 
with  modern  car  repair  shops,  as  it  must  be  remembered  that 
roads  with  little  or  no  facilities,  as  well  as  the  owning  road, 
have  to  repair  the  cars.  •    '>::;     ^.(" 

The  failure  of  car  parts  should  be  reported  to  the  super- 
"intendent  of  motive  power  on  specially  prepared  forms  so  that 
proper  means  can  be  taken  to  reinforce  the  weak  points,  after 
a  sufficient  number  of  like  failures  have  occurred  in  fair  serv- 
ice to  indicate  weak  design.  This  will  also  materially  help  in 
framing  specifications  for  new  cars.  Too  frequently  the  desire 
on  the  part  of  railway  officers  to  cut  down  the  first  cost  is  the 
cause  of  weakly  designed  cars,  on  which  it  is  afterward  neces- 
sary to  spend  several  times  the  original  difference  in  first  cost 
to  keep  the  cars  in  condition  to  earn  r-aximum  revenue. 

•Entered  in  the  Car  Department  competition  wliich  closed  February  1, 
1914. 


There  are  differing  op 
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nions   regarding  the  iise  of  structural 


and  pressed  steel  in  car  construction,  hut  it  would  seem  that  the 
advocates  of  structural  seel  are  in  the  majority,  and  there  is 
no  doubt  that  repairs  o:  foreign  cars  would  be  facilitated  if, 
instead  of  so  many  preyed  steel  parts,  structural  steel  were 
used.  The  writer  has  ktiovvn  cases  where  foreign  cars  have 
been  kept  on  repair  tracks  for  six  months  awaiting  pressed  steel 
material,  whereas  they  cofild  have  been  in  revenue  service  in  a 
short  time  if  the  parts  haj  been  of  structural  steel.  It  has  been 
stated  that  rolled  shapes  <annot  be  had  on  account  of  the  mills 
not  having  them  in  st<>cl|,  but  if  the  railways  would  make  a 
more  general  use  of  this  ^naterial  and  certain  sizes  and  shapes 
of  rolled  steel  could  be  docided  upon  by  the  Master  Car  Build- 
ers' .\ssociation,  the  demand  would  be  increased  and  the  inills 
would  then  arrange  to  hafse  these  sizes  on  hand.  One  of  the 
large  roads  has  adopted  a  tlesign  of  box  car  having  pressed  steel 
posts  and  braces  of  U-shajje  section,  and  while  this  is  the  strong- 
est design  per  unit  of  weight,  yet  if  a  number  of  these  posts 
were  torn  off  on  a  distant  foreign  road,  it  would  be  impossible 
to  duplicate,  them  and  it '  would  either  be  necessary  to  await 
shipment  from  the  owner  ior  car  builder,  or  send  the  car  home 
empty.    .:-,.,.  |  ....    .......  ...:,  .  ,       ;.,... 

■  C^ij:'     '■  TH^  uNorapRAME  '  ■'-.-■^t-' :.■■!'.•  ;o^'-.. -;~:' X'*^?' 

There  are  numerous  designs  of  steel  underframe  in  existence, 
hut  it  is  generally  agreed  by  the  majority  of  railroad  men  that 
the  fishbelly  type  of  center  sill  is  the  most  desirable,  because 
there  is  a  better  distribution  of  metal  and  the  stresses  are  more 
nearly  uniform.  Center  sills  should  be  built  up  of  plates  and 
angles,  the  webs  being  not  less  than  5/16  in.  thick  and  the 
chord  angles  and  cover  plates  of  a  size  to  suit  the  weight  and 
capacity  of  the  car.  It  is  lagreed  that  top  cover  plates  should 
run  the  full  length  of  th^  car,  and  some  car  men  advocate 
bottom  cover  plates;  but  'these  are  not  necessary  if  bottom 
chord  angles  of  proper  size  are  used.  Others  advocate  center 
sills  continuous  to  the  end  A  the  car,  but  it  is  the  practice  of  a 
number  of  large  roads  to  sf  lice  Z-shaped  draft  sills  to  the  center 
sills  ahead  of  the  bolsters,  md  this  design  is  giving  satisfactory 
service.  i 

'I  he  side  sills  are  also  of  numerous  shapes,  some  being  fish- 
belly,  others  straight  pressefl  sections  and  others  rolled  sections. 
Here  again  a  straight  rolled  section  is  advantageous,  as  it  per- 
mits of  a  close  inspection  of  brake  rigging,  especially  on  long 
trains  at  terminals  where  tliere  are  s^hort  stops  and  a  limited 
number  of  car  inspectors.  If  cross  bearers  and  bolsters  are  of 
ample  strength  the  rolled  sjde  sill  need  only  be  strong  enough 
to  take  care  of  the  load  bttwcen  these  lateral  members.  Side 
sills  should  also  be  high  enpugh  above  the  rail  to  permit  com- 
plete opening  of  the  journallbox  lids.     ?•^^V>•^'  ,;>/■•  "'i•^■^'^■''-.'r 

End  sills  can  also  be  buil|  up  of  rolled  sections  to  advantage. 
The  bolsters  and  deep  cros^  bearers,  however,  can  with  advan- 
tage be  of  pressed  section,  aid  if  these  parts  siiould  be  standard- 
ized all  railway  repair  sho  >s  would  probably  in  a  short  time 
be  equipped  with  dies  for  straightening  them,  so  that  there 
would  be  little  difficulty  in  repairing  steel  underframes. 

Some  designs  of  undcrfraties  make  use  of  crossties  or  needle 
beams  which  pass  through  uie  center  sills,  but  in  order  to  get 
these  out  in  case  of  repairs  it  is  necessary  that  the  side  sills 
be  set  on  top  of  them.  This  is  not  good  construction,  as  a 
derailment  would  bend  them  out  of  shape,  whereas  if  they  are 
set  flush  with  the  side  sill  at  the  bottom  and  a  fishbelly  center 
sill  is  used  the  car  can  skid  along  with  the  least  damage  to  the 
underframe.  Cross  bearers  should  preferably  be  as  deep  in- 
side as  the  center  sills,  have  ample  top  and  bottom  cover  plates, 
and  substantial  fillers  between  the  center  sills.  The  underframe 
and  body  as  a  whole  should  not  be  so  rigid  that  it  will  not  take 
low  joints  at  diagonally  opposite  corners,  as  this  will  cause 
derailments. 

Center  plates  should  be  backed  up  with  substantial  steel  cast- 
ings riveted  between  the  center  sills  and  substantial  steel  buffer 
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castings  used.  These  castings  should  not  he  too  light,  a  thick- 
ness of  ^  in.  being  about  the  minimum,  as  J^S  in.  cast  steel, 
when  pouring,  will  congeal  before  entirely  filling  the  mold  if 
the  heat  is  not  exactl>f  right  and  imperfect  castings  are  the  re- 
sult. Center  plates  Should  be  lipped  over  the  bolster  bottom 
cover  plate  to  help  take  the  shear  off  the  rivets. 
>"  In  designing  the  car  generally,  care  should  be  taken  to  see 
that  no  part  which  is  apt  to  require  frequent  attention  or  re- 
pairs is  overlapped  by  some  other  part  as  this  condition  may 
more  than  double  the  cost  of  making  the  repairs. 
•With  a  center  sill  cover  plate  running  from  end  to  end  of  the 
car  it  would  seem  that  the  diagonal  hraccs  should  be  run  from 
the  corners  to  the  intersection  of  the  center  sills  and  bolster 
instead  of  from  the  end  sill  at  the  center  to  the  bolster  at  the 
side  sills.  More  benefit  will  be  gained  from  the  braces  in  this 
position.  Moreover,  draft  and  center  sills  should  be  made  stiff 
enough  to  resist  all  buffing  shocks  without  transmitting  any  of 
the  force  to  the  side  sills. 


The 

braces 


BOX    AND    OTHER    HOUSE    C.\RS 

outside  metal  frame  type  of  box  car,  with  Z-bar  posts 
and  single  inside  lining,  has  fast  come  into  favor  in 
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Temporary    End    Reinforcement  for   Automobile   Cars  J..'- . 


past  few  years  among  a  large  number  of  railways  and  presents 
many  advantages.  The  side  posts  and  braces  should  preferably 
be  attached  to  the  narrow  side  sills  through  ample  gusset  plates 
to  give  them  sufficient  rivet  bearing  area,  which  will  prevent 
the  loosening  at  the  side  sill  which  has  occurred  on  some  cars 
without  such  plates.  In  some  cases  no  bracing  is  used  on  the 
ends  and  apparently  with  good  results,  but  better  results  can  be 
obtained  if  a  plate  be  run  across  the  end  of  the  car  at  the  bot- 
tom, riveted  to  the  top  flange  of  the  end  sill  and  extended  up 
for  15  in.  to  18  in.,  and  the  end  posts  riveted  to  it.  This  allows 
one  end  post  to  be  used  as  an  inside  end  ladder  rail,  and  also 
makes  the  brace  from  the  bolster  to  the  upper  corner  of  the  car 


unnecessary,  as  it  carries  the  cdrner  load  over  to  the  center  sills. 
The  end  doors  of  automobile  cars  are  a  continual  source  of 
trouble  end  expense,  and  it  would  be  to  the  interest  of  all  roads 
if  they  could  arrange  an  agreement  with  automobile  manufac- 
turers whereby  the  end  doors  could  be  dispensed  with  and  the 
double  side  doors  used.  The  end  doors  not  only  get  out  of  shape, 
but  where  it  is  desired  to  make  a  return  shipment  of  bulk 
freight  in  an  automobile  car,  it  is  necessary  to  supply  a  tem- 
porary end  to  protect  the  doors  or  the  car  will  have  to  be  re- 
turned empty.  Of  course  if  most  of  these  cars  are  kept  in  the 
automobile  manufacturing  district  they  can  usually  be  loaded, 
but  if  sent  into  an  agricultural  or  lumber  district,  it  is  not  safe 
to  load  them  for  return  movement  unless  the  end  doors  are  pro- 
tected. As  this  is  expensive  for  the  shipper,  the  car  often  re- 
turns empt}'.  A  method  of  protecting  the  end  doors  of  auto- 
mobile cars  is  shown  in  the  illustration.  .  '.]^'^'- ■■:'''-  ■::/^_'i?:::X:' 
Large  end  doors  have  not  been  made  satisfactorily  water 
tight,  and  the  writer  believes  that  only  small  end  doors  should 
be  applied,  and  these  in  all  box  cars,  as  they  can  be  made  water 
tight  and  will  permit  the  loading  of  long  lumber  and  similar  ma- 
terial. Automobile  cars  would  then  become  revenue  earners  in 
both  directions. 
•'  The  writer  believes  the  outside  metal  roof  to  be  the  most 
=  satisfactory  of  the  three  types  in  general  use.  Some  car  tnen 
^advocate  the  inside  roof,  claiming  that  the  outside  roof  boards 
protect  the  metal  and  that  it  is  impossible  to  keep  the  outside 
metal  painted,  resulting  in  its  rusting  out  rapidly.  They  seem 
to  forget,  however,  that  it  is  impossible  to  keep  the  outside 
•boards  in  such  a  condition  that  they  will  not  permit  water  to 
leak  through  to  the  inside  metal  and  corrode  it,  with  no  chance 
of  detecting  the  leak  from  the  outside.  The  outside  mcial  rc»of 
can  be  kept  painted,  and  if  properly  galvanized  and  provided 
with  sufficient  movement  between  the  sheets  should  give  the 
least  trouble.  At  the  same  time  the  roof  boards  act  as  an 
insulator. 

The  all  metal  roof  shows  evidence  of  sweating  on  the  inside 
when  no  ventilation   is  provided.     However,   this  sweating  will 
be  reduced  when  the  roof  is  ventilated,  but  there  is  still  a  ques- 
tion as  to  whether  ventilation  will  entirely  eliminate  this  feature 
-which   damages   lading.     The   roof   sheets   should   provide  ample 
.movement  to  accommodate  the  distortion  of  the  car  body  when 
running  over  low  joints,  especially  when  loaded,  and  to  provide 
for  the  end  shocks  which  are  always  transmitted  to  the  ro)f; 
the  roof  tends  to  remain  stable,  while  the  underframe  is  being 
'moved  by  the  shock.     It  is  desirable  to  cover  the  roof  boards 
with  a  layer  of  burlap  soaked  in  a  good  tar,  or  lead  paint,  and 
apply  the  metal  roof  on  top  of  this.     It  is  also  good  practice  to 
apply  a  layer  of  good  waterproof  tarred  paper  under  the  rva- 
ning  board  saddles,  as  this  will  prevent  possible  leakage.     ■■  -^-'-.='-• 

;-   '\- •'V;-'-.''-;;  :^:   ■•'■'    '   V    \  ■"  :  \    doors         /y/"''"-.^-\\-v  ■•/.r-,--r.-.  .'V,:;'.^v 

,.  The  question  of  making  the  side  doors  waterproof  is  one  of 
^next  importance  to  the  roof  and  with  the  use  of  the  most  im- 
proved types  of  fixtures  the  danger  of  leakage  is  reduced  to  a 
minimum.  Some  roads  are  using  all  metal  side  doors,  but  the 
least  kink  will  make  these  inoperative,  whereas  the  wooden 
door  is  resilient  and  will  usually  return  to  its  normal  position 
after  a  moderate  shock.  .    •.    •      i.--    \  >  - .-     .  ■/. 

One  of  the  greatest  causes  of  damaged  doors  is  the  fact  that 
empty  box  cars  never  have  the  doors  fastened,  which  allows 
them  to  shift  to  and  fro  under  the  movement  of  the  car.  If 
an  open  door  lock  or  catch  of  substantial  design  were  used 
and  the  door  fastened  when  in  an  open  position,  a  great  deal 
of  this  damage  to  doors  would  be  overcome,  provided,  of 
course,  the  men  handling  the  cars  would  give  this  matter  care- 
ful attention^  /    /..,:>;•.'  •  ^'v.    '  vvi^  ■  -^  -•  "'  V ''"  ■  :V 

■■.■:■:-'■-.:■■■ -^V-yJ^:'];':''-       ■■'.'•>     DRAFT   GEAR  '  "' :""^^''-V  '  •    -•.  o-/ ■   "^-^^^ 

The  most  important  detail  affecting  all  types  of  cars  is  the 
draft  gear.  The  friction  type  is  now  the  recognized  standard, 
as  it  absorbs  a  greater  percentage  of  the  shock  than  the  spring 
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gear,  with  the  least  amount  of  recoil,  consequently  the  mini- 
mum shock  is  transmitted  direct  to  the  center  sills.  Some  large 
roads  are  using  spring  gear,  apparently  with  good  results ;  how- 
ever, one  road  in  keeping  a  record  of  failures  of  hoth  spring 
and  friction  gears  during  a  period  of  six  months  found  the 
spring  gear  failures  amounted  to  81  i)er  cent,  wliile  friction 
gears  showed  only  17  per  cent. 

Draft  lugs  should  be  of  cast  steel  and  of  substantial  design, 
with  the  front  lugs  arranged  as  a  stop  when  the  gear  is  solid. 
This  will  distribute  the  hnal  shock  over  a  larger  area  of  the 
draft  sill;  if  the  key  type  of  gear  is  used,  a  back  stop  is 
preferable. 

Wliere  the  gear  is  of  a  type  having  springs  on  both  sides  of 
the  transom,  it  is  preferable  to  have  a  greater  capacity  for  buff- 
ing than  for  pulling,  but  easy  side  movement  of  the  coupler 
must  not  be  overlooked.  A  flexible  coupler  centering  device  is 
a  desirable  feature  and  coupler  side  clearance  should  be  such 
as  to  reduce  lateral  strains  on  the  car  body  to  a  minimum. 

"V  ■^'••••"^■'■:'- ;■■-=■' '"'■;■■■  ■^   '-^    '■'"'"         TRUCKS      ^y' ■''■'  i--^}  ■:  .r:-'"' ■■'"'^■y-^  ■^='..-:  ■. 

■':'  The  Master  Car  Builders'  Association  already  has  a  number 
of  standards  for  trucks,  but  additional  standards  are  desirable, 
such  as  the  height  of  truck  center  i)lates  and  body  side  bearings 
from  the  rail,  so  as  to  make  trucks  interchangeable  for  cars  of 
the  same  cai)acity.  It  is  also  believed  that  the  standard  M.  C.  B. 
center  phite  could  be  improved,  as  it  has  developed  weaknesses. 
Center  i)latcs  should  be  separate  and  l)e  lipped  over  the  bolsters, 
and  side  bearings  should  be  adjustable  to  provide  proper 
side  bearing  clearance  at  all  times.     Another  important   feature 

■  :is  the  spacing  of  the  side  bearings  from  the  truck  center,  which 
should  be  such  that  the  car  body  will  not  tend  to  topjile  off  the 
trucks  nor  to  lift  the  trucks  from  the  rail.  .\  satisfactory  spacing 
is  about  25  in.  from  the  center  pin.  Standard  arrangements  of 
brake  rigging  are  also  desirable.  Bolster  and  column,  or  cast 
VSteel  side  frame  fits  should  be  standardized  also,  both  as  to 
vertical  and  horizontal  dimensions,  and  trucks  should  be  as- 
sembled in  jigs  to  insure  squareness,  so  all  wheel  flanges  will 
wear  evenly.  '••''*?'>.:V.  "i-'.-.v'--/  -['.r-'^'J''  •-■■''• 'V.'v,-'J.'<.'- ^/r^  .•'•v'-:-V-.> 
,:  Lateral  motion  devices  are  being  used  by  a  number  of  large 
railways,  and  tests  have  shown  that  the  resistance  of  trains  is 
less  when  tliey  are  used,  indicating  a  reduction  in  flange  and 


rail  wear.     The  lateral 
on  each  side.  '■.:.••,•: 
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otion  should  not  exceed  1  in.  to  \yi  in. 

PAINTING  '■  ■•:!••'-••■:;■':■  •^';.-;^/-;''-.v-^.,''' 
In  general  the  steel  inderframe  joints  should  have  a  good 
heavy  coat  of  red  lead  nut  on  with  a  stiff  brush  before  assem- 
bling and  the  underfrarie  should  preferably  have  three  coats 
of  paint.  Some  car  builccrs  only  give  two  and  others  go  so  far 
as  to  say  one  is  sufticieni  In  applying  three  coats  it  is  well  to 
use  a  metallic  brown  for|  the  first  coat  with  a  second  coat  of  a 
darker  brown,  and  the  third  an  approved  black.  This  color 
scheme  will  insure  inspectors  that  all  three  coats  are  being  ap- 
plied. One  coat  of  good  yruck  black  is  usually  sufficient  for  the 
trucks. 


DAIRY    REFRIGERATOR    GAR 


The  Merchants  Despatoi  Transportation  Company,  which  is 
now  controlled  by  the  Xe\r  York  Central,  has  amongst  its  latest 
cqinpment  some  well  des^ned  and  carefully  constructed  dairy 
cars.  These  cars  are  insulated  with  four  courses  of  l/z  in.  Flax- 
linum,  and  are  provided  i'th  the  Bettendorf  steel  underframe 
and  trucks.  They  weigh '  55,000  lb.,  and  have  a  capacity  of 
SO.OOO  lb.  The  superstructure  is  entirely  of  wood  with  the  ex- 
ception of  the  Murphy  steal  roof,  which  is  applied  over  a  13/16 
in.  roof  of  yellow  pine.  Thfe  car  is  40  ft.  5  in.  long  and  has  a  ca- 
pacity of  2,062  cu.  ft. 

The  superstructure  being  entirely  of  wood  must  be  specially 
substantial  to  successfully  kvithstand  the  shocks  and  strains  re- 
ceived in  service  without  injuring  the  msulaling  properties  of 
the  car.     Extra  care  is  required  in  this  respect,  as  this  type  of 

study  of  the  car  it  is  believed  that 
adequately  met.  The  end  sills  are 
ortised  for  the  end  posts  and  tank 
cripples,  and  secured  to  Zlbar  and  angle  iron  reinforcements 
by  -"s  in.  bolts.  The  side  ^lls  are  5^  in.  by  4}4  in.  long  leaf 
yellow  pine,  and  are  secured' to  Z-bar  side  sills  with  ^^  in.  bolts. 
There  are  six  4  in.  by  4  in.  litermediate  sills  of  long  leaf  yellow 
pine  which  are  secured  to  thfc  cross  ties  and  bolster  members  by 
bolts.  I 

The  bottom  course  of  the  |ooring  is  l->4  in.  thick  and  extends 


car  is   so  heavy.     Prom  a 
these  conditions  have  been 
6  in.  by  4  in.  oak  beams  r 
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from  outside  to  outside  of  the  side  sills  for  the  full  length  of 
the  car.  The  top  course  is  13/16  in.  cypress  and  extends  from 
drip  pan  front  to  drip  pan  front  of  the  ice  tanks.  A  layer  of 
burlap  plastic  is  laid  between  the  top  and  bottom  courses.  It  is 
lapped  at  the  center  and  extends  6  in.  up  on  each  side  of  the  car. 
The  ice  tanks  have  inside  dimensions  of  2  ft.  11^4  in.  by  7  ft. 


malleable  iron  columns.  The  bulkhead  is  made  up  of  two  4  in., 
7.5  lb.  I-beams  extending  from  the  angle  support  to  the  ceiling 
for  center  posts,  and  three  intermediate  and  two  side  posts  of 
2  in.  by  5  in.  long  leaf  yellow  pine.  The  ice  opening  are  20  in. 
by  27  in.  clear. 

The  door  openings  are  5  ft.  5  in.  by  5  ft.  11^  in.  high.  The 
frames  of  the  doors  are  of  long  leaf  yellow  pine.  The  door 
frame  is  first  covered  with  a  layer  of  the  best  quality  of  three- 
ply  waterproof  P.  &  B.  Giant  paper.     The  P'laxJinum  is  then 
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'    Cushfon  made  of  four  fhtcJrnesses 
of  No  8  canras. 
Defailof  Insu/afion  af  Thresho/d. 

Sections  Through   Doors  of  the  Merchants  Despatch   Dairy  Car 

105^  in.,  the  distance  between  the  bulkheads  being  33  ft.  The 
sides  and  ends  of  the  tanks  are  lined  with  Xo.  24  galvanized 
iron  to  a  height  of  30  in.  The  drip  pan  is  of  Xo.  22  galvanized 
iron.  .•■.:""".•>•-'?';;  l'^  '-■.;''""  >:.■  ^-V  .  v;:~1.7-^;;;'t.>V:  i:^-^'.;^;;.,:;  ^:- 
The  ice  bars   and  bulkhead   supports  are  made  of  malleable 
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Section  Through  Side  and  Floor  of  l\4erchants  Despatch  Dairy  Car 

applied,  two  courses  on  each  side  of  the  frame  with  a  layer  of 
the  waterproof  paper  between  and  on  the  outer  surface.  The 
doors  arc  provided  with  the  La  Flare  spring  insulation.  The 
insulation  of  the  threshold  consists  of  a  cushion  made  up  of 
four  thicknesses  of  oil-treated  Ontario  duck  canvas. 

The  cars  are  insulated  with  four  layers  of  Flaxlinum.  The 
side  of  the  car  frame  is  first  covered  with  a  layer  of  Yt,  in. 
wooden  insulation,  the  joints  of  which  are  butted  tight  and  the 
ends  make  a  close  union  with  the  comer  posts  and  door  posts. 


54<-- — 31 


Arrangement  of  the  Framino  in  the  Merchants  Despatch  Dairy  Car 
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iron.  The  ice  bars  are  supported  on  six  4  in.,  7.5  lb.  galvanized 
I-beams  extending  the  full  width  of  the  tank  and  resting  on  a 
Z-bar  rear  support  that  is  bolted  to  the  end  framing.  The  bulk- 
head base  is  a  5  in.  by  V/2  in.  by  ^  in.  galvanized  angle  extend- 
ing the  full  width  of  the  car  and  securely  fastened  to  galvanized 


A  layer  of  three-ply  P.  &  B.  Giant  paper  is  applied  -over  this 
wooden  insulation.  One  layer  of  Flaxlinum  is  then  applied 
which  i?  again  covered  with  a  layer  of  the  same  paper.  This 
insulation  is  held  in  place  by  horizontal  nailing  strips,  two  at 
the  side  plate,  two  at  the  belt  rails  and  one  at  the  side  sill.    Tlie 
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gear,  with  iljc  k"a>t  aiii'nim  "i  rccoi'.  cuiisctiiu-mly  tlic  iniiii- 
inum  sht>ck  is  tran>nntti<f  direct  to  tlio  center  sills.  Suiik'  lar^^e 
roads  are  using  spriiii;  !near.  apparently  with  .uimmI  results;  huw- 
evcr,  tjne  ruad  in  keepini;  a  ncurd  of  failures  i.t  both  spring 
?iridfricti«)n  Incurs  <lurini;  a  jteriod  <>f  six  muntlis  found  the 
jspring  gear  faihire^  amounted  to  SI  per  cent,  wliile  friction 
gears  showed  Vihly   17  per  cent. 

Draft  hlgs  .should  he  of  cast  steel  and  of  .-uh.-tantial  design. 
with  the  front  iugs. arranged  as  a  stop  when  tlie  gear  i>  solid. 
'i'liis  will  -<H.>iril)Ute  the  Ihia!  >hi  ck  .\er  a  larger  area  of  the 
(Iraft  sill ;  if:  the  key,  tyi^e  «>i  .uear  i>  useii.  a  hack  stop  i> 
yrefendjle.  "  ■  •   ■  •  ,' 

Where  the  gear  is  uf  a  type  iiaving  .-prints  on  hoth  sides  of 
the  traJiSoni.  it  Is  prcferahlc  to  have  a  greater  cajiacity  for  Imtf- 
ing  thaix  'fojt  ptjlling.  hut  easy  side  movement  of  the  coupler 
niusl  not  he  o\-erl»"'ke<l.  .\  lle.xihle  coupK  r  cenierini:  <levice  is 
a  desirai)Ie  feature  ;tnd  coupler  side  clearance  shouiil  he  >uch 
as-tt>  reduce  htleral  stniins" in   the  car  ln.dy  to  a  inininunii. 

..-;■'>•.:;.. ■■■...v.;  ;._;.>;    -^     :V-^     /  ^LTftfcUS;    ■  ■^■'      ■-:•■•"'  "..-'^     ".     '; 

■  "The  Master- C\'iF'T5»il(l^^  .\sSociation  ainatiy  ha-  a  nnniher 
ofstan«lards  for  trucks,  hut  addition.d  >tan<lard>  are  <le>iralile. 
such  as  the  height  of  truck  center  pl.ucs  and  liod\  -ide  hearitiys 
irony  the  rail.' S'^  as' tn  make  trucks  inlercli;in'-;ealile  for  curs  t,i 

,  the  snn«e  e^U'^'^'M^^^^^     ft  is  also  believetl  that  the  standard  M.  (",   1'.. 

,  center  iVhit-Coowht  he  improved,  as  it  has  developed  weaknesses. 
Ovnter  idates  shoidd  ho  sejiafate  and  he  lipped  over  the  Ii  dsters. 
and  side  hearinsis  should  lie  ad.iu>tahle  to  provide  jiroper 
sidC;  bearing  clearaitCe  at  all  time-.  AnMtlu-r  import;!nt  feature 
IS  the  S)»acin^  <»f  the  side  hearings  frutn  tin-  truck  centir.  which 
sluuiJd  he  such  that  the  car  hody  will  not  tend  tn  to])ple  oil  the 
trucks  nor  ft.>  lift  the  trucks  fmin  the  rail.  \  ^ati-l'actor\  s])acin^ 
is  about  25  iri.^  frunv  the  center  pin.  Standard  .irran^emnits  of 
hrake  rigging  are. al.<o  4esirahle.  r>o|ster  and  culiniin.  or  east 
.<iteel  side  frame  ;ht.s  should  lie  standar<H/.e<l  also.  Imth  as  in 
Vertic'aV  and  horiz«»nt;d  <limensions.  an<l  trucks  >liould  he  a>- 
senihled   in.jijjstu   insure   S'|"arene.ss.   so   all    wheel    thmyes   wilt 

.  Avear:.-evet>ly^  ^:--  .^'..'v.  ■•:.;  •;^ ' "'  ^r ,  ■■,■:::.■       V  ^i^VT,  ■'-'''■:''    ;  V.---  ■ 
I^nteml   motfiSn   (revices   are  being  used  by  a   niimber  of  l.i.rge 
railways,  and   tests  luive  shown   that   the   resistance  of  trains   i- 
•  less  when    thvv   are   u.sed,  indicating   a    re<luction   in   tlangv   and 


rail  wear.     The  lateral  ni|)li(jn  should  not  exceed  1   in.  to  1,'s  in. 
I'U  each  side. 

P.MNTIXG 

In  general  the  steel  uliderframe  joints  should  have  a  good 
heavy  coat  >f  red  Iea<l  l>»t  on  witii  a  stiff  lirush  before  assem- 
ihng  and  llie  underfranm?  sh<iuld  i)referably  have  three  coats 
of  paint.  Some  car  builders  only  tiive  two  and  others  go  so  far 
as  to  say  one  i>  sutticientj  In  applying  three  co.ats  it  is  well  to 
u>e  a  metallic  brown  for  itl'.e  '.ir>i  coa;  with  a  secon<I  coat  of  a 
darker  Iirown.  and  the  t  nrd  an  aiii)rovcd  black.  This  color 
scheme  will  in-me  inspec  urs  th.at  all  three  coats  are  being  aj)- 
plied.  One  coat  of  gnod  truck  black  i>  usually  sut'ticient  for  the 
trucks. 

DAIRY    REffRlGHKATOK    CAR 


The  Merchants  Despatcii  Transportation  Company,  which  is 
tiow  Controlled  by  the  Xe\i  York  <\inral.  has  amongst  its  latest 
e,|f.i]iinent  souie  well  desilne<l  ;ind  carefully  constructed  dairy 
cjirs.  1  hese  cars  ari'  in.snljte<l  with  four  courses  of  J  j  in.  Idax- 
linum.  anil  are  jirovided  \iith  the  Hettendorf  steel  underframc 
;sn<l    trucks,       Ihev    weigll    55.000    lb.,    and    have    a    cajiacity    of 

re  is  entirely  of  wood  with  the  ex- 
roiif,  which  is  apiilied  over  a  13/16 
car  is  40  ft.  5  in.  long  .and  has  a  ca- 


M).(MH)  lb.  I  he  -uperstruct 
cep'tion  i.f  the  Murjilix  stec 
in.  roof  of  yellow  pine.  1  h 
pacily  of  i.()^)3  cu.  ft. 

The  .superstructure   benig 
-nl-stantial  to  successfully 

cvived  in  service  without  ilijurmu  ilic  insulatni.if  propertu^-^!!. 
llu-  ciir.  Extra  care  is  r<'inlired  in  this  re<p*ct.  ;i<  this  tyin  >  f 
car  is  so  heavy.  Irom  ;i  ;  tudy  of  the  car  it  is  iielievcd  that 
these  conditions  have  luen  ideiiuately  met.  The  en<l  sills  are 
(t  in.  by  4  in.  oak  bcinis  m  ir;i>e<l  for  the  end  jiosts  and  tank 
cripples,  anil  secured  ti  ■  /-  lar  ;ind  aui^le  iron  reinforcements 
bv    ^.s   in.   Imlts.     The   >ide  s  lis  are   5' j   in.   bv  4-'.s   in.   long  leaf 


entirely  of  wo<id  must  he  specially 
ithstand  the  shocks  and  strains  re- 
ilie   insidating  properti*^  -lif 


yellow  iMiie.  and  .ire  secure*! 
There  are  .-ix  4  in.  li>   4  in. 
piiie  which  arc  secured  to  th 
-,s  in.  bolts. 

The  bottiVm  coiuse  of  iJu 


to  /-l)ar  side  sills  with  ?,■<  in.  bolts. 

itrnnediate  sills  of  lony  leaf  yellow 

cri'-s  ties  and  bolster  miiubers  Iiv 


ring  is  I"';  in.  thick  an<l  extends 


*    ''    J  • 


■■>  .•'■■  '    -.-■ 
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ironi  outside  to  <jutside  of  the  siclc  sills  for  the  fuTllchgth  of 

_  fire  car.     The  top  course  is  13/1(>  in.  cypress  nnd  ixtciids  fr^in 

.    .Irtp  pan   front  to  drip  pan   front  of  the  ice  tanks.     A  layer  of 

lurlap  jilastic  is  laid  between  the  top  and  bottom  curses.  It  is 
':  lapped  at  the  center  and  extends  (>  in.  up  on  each  side  of  the  car. 
;  -.    The  ice  tanks  have  in>i(le  dimensions  ofv2  ft.  ll-^:j  in.  by  7  ft. 


I 
I 
1 

I 


f^s? 


■  A^lSl 


m.ilkablc  iron  columns.  The  bulMH^ad  is  nuukv  tip  Vif  two  4  ill,^ 
7.5  lit  I-bcaniis  exten<1ing  from  the  angk  support  to  the;  ceiling 
forscentcr  posts,  and  three  intermediate  an<l  two  «i<k'  ixtsts  of 
2  in.  by  5  in.  long  leaf  yellow  pine.  The  ice  opening  are  ^  in. 
})}'  27  in.  clear.  ;        ;  .     '  V  !     '  ,.    - 

7"he  door  oi)cniJissare  5  ft.  5  i)i..iiy  5  ft.  11)4  in.  high.  The 
frames  of  the  doors  art-  ()f  lonsi.Jeaf  yellow  pinc:  The  door 
frame  is  first' c<'vtre<l  with  a  luyir  of  the  beiit  quality  >'\  three- 
ply  watGrpfoof.  I'.   &    I).   Ciam   pa|;i?r.   . ;J  he   I'laxlinum  is  then 


Section  of  Door  fbst 
pi'  "  ■'•'. 


.Sficfion  of  leff^. 
Hand  Door 


^fijsHolct^P/afe     -. 
r"  Ji^xSO'Tinned:: . 


Sec  f ion  af  Rigftf 
.  Hand  Door.    . 


o\^' 


r/.^:/v/ 


/ 


^-^  ii^^'  |l^;^^^-:>:4    1^^^ 


^l^;;?;^ff<^L    y  ^.  \   ,     \--.igv^^-y^5^j!::^ 


->r 


Cuihtor,  made  of  ^ot-'-  fh'C^n^ssts--  , 
'  cf  No  8  canfas 
Defaifof  Insu'al'ffn  af  Tfrrfffro/d. 


Sections  Through    Doors  of  the   Merchants   Despatch    Dairy   Car 

10S«  in.',  tiic  distance  between  the  bulkheads  being  33  ft.  The 
sides  and  ends  of  the  tanks  are  lined  with  N<'.,  i4  galvanized 
iron,  to  a  height  of  30  in.    The  drip  pan  is  of  X(>,  22  galvanized 

' 'iron.'':' ■;■■:.■  ;^  ..■■...■   '.-^  ■■..■■■■■.■-■■  ^/-■■'' ./.■■:-•■■";;.  "^' ■"■■■"'-■--:.- :'.:• 


'^iVood  hsufaHon 


Section  Through  Side  and   Floor  of  Merchants   Despatch   Dairy  Car 

applied,  twi)  c<nirse>  <>n  each  side  of  the  frame  With  a  laj-cfoC; 

.the  waterproof  p.iptr   lietween  and  oil  the  outer  surface.     The 

*lqtirs  are'  provided   witli  the  "La/Mare  spriog  insulation.     T\\t 

insulati<>n    of  the  thrvshobl   consbts  of-  a   cushiofl   «"ade  4ip  of 

four  thicknesses  of  oil-trtate<l  Ontario  duck  canvas.  -V 

ihe  cars  are  insulate*!   with    four  layers  oi    lla.\linutfi>     Thit 

vswle  of;  the   ear   frame   is   I'rrst' covered   with  it   layer  of   M  iti. 
wtMidcn  tnsulatr«;.n.  the  j-'ints  of  which  are  butt tnlvti;..^ lit  and  the 


^The  ice  bars  and  bulkhead  supports  ar^i?  tirade  t^fmVh'able;  <-mlsmaktv> a ^^^c^^  with' tlie  coirner  imsts  and  door  posts. 


"VlO*-^^-2(f-^  \ 


*  '  ^      .      .-      '.  Arrangement  of  the  Framing  in  the  Merchants  Despatch  Dairy  CaP:. 


iron.  '  The  ice  bars  are  supported  on  six  4  in.,  7.5  lb.  galvanized  A  layer  of  three-ply   P.  &  B.  Gi.-nn   paper  is  applied  over  this 

I-beams  e.xtending  the  full  width  of  the  tank  and  resting  on  a  wooden    insulation.      Gne    layer    of    I'laxlinum    is    tlun    applied 

Z-bar  rear  support  that  is  bolted  to  the  end  framing.     The  bulk-  which  if  iigain  covered  with  a  layer  of  the  same  jtai^er.     Tht* 

head  base  is  a  5  in.  by  3'j  in.  by  '.s  in.  galvanized  angle  e.xtend-  insulation,  is  held   in   i)lacc  by  •horizontal   nailing  strips,  itwocat' 

ing  the  full  width  of  the  car  and  securely  fastened  to  galvanized  the  side  plate,  two  at  the  beh  rails  atid  one  at  the  side  sill.    Tlie 


,    »^      -,  ■■ 
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outside  sheathing  is  nailed  to  these  nailing  strips.  A  side  sill 
board  is  applied  at  the  bottom  edge  of  the  side  sill  which  forms 
a  guide  and  rest  for  the  insulation.  The  lower  edge  of  this 
layer  of  Flaxlinum  is  waterproofed  to  a  height  of  8  in.  The  in- 
side of  the  car  frame  is  covered  with  a  layer  of  2J/2  ply 
waterproof  P.  &  B.  Giant  paper  which  extends  from  the  top 
of  the  l}i  in.  flooring  to  the  side  plate.  Three  layers  of  Flax- 
linum are  then  applied  with  a  layer  of  the  waterproof  paper 
between  them.  The  inside  course  of  Flaxlinum  is  waterproof  to 
a  height  of  6  in.  above  the  top  of  the  floor.  These  three 
courses  of  insulation  are  secured  by  nailing  strips  at  the  side 
plate  and  the  floor  and  at  the  posts.  The  inside  lining  is  nailed 
directly  to  these  nailing  str\ps.^^''^''-i<^^y'\~^'^r'}\''-'^'-.' .,:.■  ■■  C  •{'  ,'■ 
.,,  The  underfranie  is  insulated  by  two  1  in.  layers  of  Flaxlinum 
Composed  of  two  courses  each.  The  bottom  layer  is  applied  di- 
rectly on  top  of  the  13/16  in.  insulation,  which  is  held  in  place 
by  nailing  strips  1  in.  square.  This  layer  extends  only  between 
the  intermediate  car  sills.  An  air  space  is  provided  between 
the  bottom  and  upper  layer.  A  second  course  of  wooden  in- 
sulation extends  between  the  intermediate  sills  and  is  flush  with 
the  top  of  them.  On  top  of  this  is  appHed  the  two  courses  of 
I'laxlinum,  which  extend  the  full  width  and  length  of  the  car 
in  one  piece,  with  courses  of  waterproof  paper  between  them. 
On  top  of  the  top  layer  of  Flaxlinum  is  applied  a  coat  of  Hydrex 
compound  to  thoroughly  protect  the  insulation  from  moisture 
that  may  possibly  leak  through  the  floor.  Another  air  space  is 
provided  between  the  top  layer  of  Flaxlinum  and  the  1)4  in. 
flooring. 

The  roof  of  the  car  is  insulated  by  four  layers  of  Flaxlinum, 
the  three  upper  layers  of  which  extend  between  the  carlincs 
for  the  full  width  of  the  car.  The  bottom  layer  extends  across 
the  full  width  of  the  car  and  for  the  full  length,  underneath  the 
carlines,  in  one  continuous  i)iece.  Above  and  below  this  layer 
is  applied  three-ply  P  &  G  waterproof  paper.  This  layer  of 
insulation  is  held  in  place  by  nailing  strips  nailed  directly  to 
the  carlincs.  The  ceiling  proper  is  nailed  directly  to  these  strips. 
The  second  course  of  insulation  is  applied  directly  on  top  of  the 
lower  course,  being  held  in  position  between  the  carlines  by 
nailing  strips.  An  air  space  is  then  provided  between  this  layer 
and  the  wooden  insulation,  which  is  13/16  in.  thick.  On  top  of 
this  wooden  insulation  is  applied  the  other  two  layers  of  l-'iax- 
linum,  waterproof  paper  being  applied  between  each  layer.  The 
roof  is  applied  directly  on  top  of  the  carlines,  as  shown  in  the 
drawing.  On  top  of  this  is  a  layer  of  burlap  plastic,  on  top  of 
which  is  applied  the  Murphy  steel  roof. 

The  following  arc  the  general  dimensions  of  the  car: 

Length  outside  of  sheathing. ...  .«..;i,^.^.:.^',<.'.ii.;i.'.>^  .'.■«.«.  .41   ft.   6^i  in. 

Length  over  end  sills ;.-.... ..41   ft.  4i|  in. 

Length  inside  of  lining 40  ft.  43^8  i". 

1  )istance  between    ice   tanks 33  ft. 

Width  over  outside  sheathing 9  ft.   5%   in. 

Width  inside  of  lining 8   ft.   3^  in. 

Height  of  running  board  from  rail 12  ft.   1 1  J4   in. 

Cubic  capacity , 2,062  cu.  ft. 

Capacity     .,i . 80.000  11). 

Light   weight    ..« ...•>..>:. • 55,000  lb. 


REFLECTOR  F( 


OBSERVATION  CAR 


-  CoNDuCTiviTV  OF  LocoMOTivE  ExHAU.sTS. — The  results  of  in- 
vestigations of  the  electrical  conductivity  of  the  exhaust  from 
steam  locomotive  stacks  have  recently  been  published  showing 
why  discharges  from  high-voltage  trolley  wires  to  locomotive 
stacks  can  occur  through  distances  much  less  than  usual  when 
gases  and  vapor  are  escaping  from  the  latter.  Experiments 
show  that  the  greater  conductivity  under  these  conditions  is  due 
to  the  ionization  occurring  in  the  space  between  the  wire  and 
the  track,  produced  by  the  friction  of  the  escaping  gases  and 
moisture.  Experiments  were  made  with  a  locomotive  under  a 
wire  and  with  its  blower  closed,  half  open,  and  wide  open.  The 
breakdown  voltages  between  wire  and  stack  were  compared  with 
those  required  to  break  down  the  same  length  of  air  path  with 
the  locomotive  removed.  On  the  average  it  required  about  one- 
half  the  voltage  to  break  down  the  air  with  the  locomotive 
present. — The  Engineer.    . 
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BY  R.  S.  LOWDER 


A  reflector  somewhat  sii^ilar  to  the  type  used  on  automobiles 
has  been  applied  to  the  (Observation  end  of  a  private  car  re- 
cently built  by  the  Pulhnaa  Company.    ..;y .    /•;'/-;•_:  -v:,     .-.   .-■^•■:' 

The  reflectors,  one  of  vthich  is  appHed  to  each  rear  obser- 
vation room  window,  enabje  the  occupants  to  see  ahead  of  the 
train  by  glancing  out  of  tihe  side  windows.  They  are  so  ar- 
ranged that  they  can  be  quickly  folded  against  the  side  of  the 
car  when  so  desired.  The  flocation  on  the  car  is  shown  in  the 
accompanying  illustration.     1 

The  reflector  consists  of  ia  plate  glass  mirror  set  in  a  metal 
frame  on  which  are  cast  liigs  turning  in  brackets  fastened  on 
the  side  of  the  car.  The  rnirror  frame  in  service  position  is 
held  at  right  angles  to  the.'  window  by  a  brace  riveted  to  the 
sid?  of  the   car.     The   brace   is   slotted  to  take  a  pin  attached 


Reflector    for    Car    Window 


V 


to  the  outside  edge  of  the  iiirror  frame.  A  simple  spring 
latch  attached  to  the  end  of  tHe  brace  locks  the  pin  in  the  end 
of  the  slot,   and  holds   the   mifror   securely   in   service  position.. 

When  it  is  desired  to  fold  back  the  mirror  the  occupant  of 
the  observation  room,  by  re*:hing  out  of  the  window  and 
pressing  outward  on  the  projedting  end  of  the  spring  latch,  can 
disengage  the  pin.  which  is  then  free  to  move  back  through 
the  slot.  The  mirror  can  the^  be  folded  back  until  it  snaps : 
into  the  spring  clip  on  the  side  of  the  car.        -   j' .  .  -  -J    .::■  ^  :v: 

To  place  the  mirror  in  position  it  is  only  necessary  to  push 
outward  on  the  end  of  the  brace  which,  acting  as  a  lever  about 
its  pivot,   will   disengage  the   fr^me  from  the  clip  and  swing  it; 
outward    until    it    comes    within    reach.      It    can    then    be    pulled 
forward   until   locked   in   positioti   by   the   spring   latch.  ,    , 


rxGDoki. 


Power  in  the  United  KiNCDoki. — At  a  recent  meeting  of  the 
Manchester  (England)  Association  of  Engineers,  Edward  G. 
Hillier  stated  that  the  total  horse  power  in  use  in  the  United 
Kingdom  was  10,578.475,  nine-teeths  of  which  was  provided  by 
steam  engines.  Steam  turbines  rated  second  in  the  list,  gas 
engines  third,  and  water  power  fourth. — Power. 
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I'LANT   FOR   REPAIRING    BOILER   TUBES 
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-■■.■•"^'' ■■•'■;"'■*■.--'■■'•■■•■■•:    BY  R.  C.  POWERS       --r---  '"^  --    •■■■-:■   ■'■•■■■ 

The  Baltimore  &  Ohio  has  installed  at  the  Mt.  Clare  shops  a 
l)1ant  for  repairing  locomotive  boiler  tubes.  The  accompanying 
engraving  will  give  an  idea  of  the  layout  as  well  as  the  process 
j)t    handling.  r---   -:.:--.C '':■.  ■. -^^  •:   > 

The  plant  was  designed  to  keep  up Wittr  the  detnands  of  the  60 
or  70  boilers  per  month  going  through  the  shops,  and  several 
small  outlying  stations.  Prior  to  the  construction  of  this  plant 
tlie  work  was  divided  between  the  boiler  and  the  smith  shops, 
the  former  repairing  the  tubes  for  Mt.  Clare  and  the  latter  for 
the  outlying  stations.  But  with  the  increasing  demand  for  space 
in  the  boiler  and  smith  shops,  together  with  the  advent  of  the 
5j/j  in.  tubes  for  superheater  locomotives,  it  became  necessary  to 
•construct  a  new  plant.  It  was  then  decided  to  concentrate  all 
lube  work  at  Mt.  Clare.  Not  being  able  to  construct  the  plant 
in  or  adjoining  the  boiler  shop  because  of  lack  of  space,  the  pres- 
ent location,  which  is  about  800  ft.  west  of  the  erecting  shop, 
;Was  decided  upon. 
•  The  old  tubes  when  removed  from  the  boiler  are  put  on  a 
rack  so  that  they  may  be  transferred  by  a  crane  to  one  of  the 


heated  in  furnace  No.  2  and  scarfed  on  tool  No.  3,  the  safe  ends 
are  applied  and  the  lubes  put  in  furnace  No.  J  for  a  welding 
•heat.  After  welding  to  the  approximate  length  and  shoulder- 
ing on  machine  No.  4  or  No.  5,  as  desired,  they  are  placed 
on  rack  E.  From  this  rack  the  tubes  are  taken  and  cut  to  the 
exact  length  with  cutter  No.  6  by  means  of  gage  No.  7,  and  then 
placed  on  incline  rack  F  with  the  ends  in  furnace  No.  8.  When 
the  desired  heat  is  obtained  the  ends  are  expanded  on  machine 
No.  9  and  the  tubes  then  placed  on  a  truck. 

A  hydrostatic  test  is  made  on  machine  No.  10  as  the  tubes 
are  taken  from  the  truck  and  placed  on  another.  When  the  re- 
quired number  of  tubes  is  obtained  for  a  locomotive,  the  truck 
is  pushed  out  to  the  crane,  and  by  it  the  tubes  are  put  on  a 
standard  gage  truck  and  returned  to  the  erecting  shop.  Section 
A  is  fitted  to  repair  tubes  of  any  diameter  between  1}4  •"•  and 
51/2  in.  by  adjusting  or  changing  tools.  Sections  B  and  C  are 
used  for  tubes  1^4  in.  to  21/2  in.  in  diameter;  the  three  sections 
are  the  same  except  that  the  Hartz  rotarj-  welding  machine  an<l 
additional  dies  are  used  in  section  A  on  the  large  tubes.  The 
tubes  are  usually  kept  in  sets  as  removed  from  the  boilers  on 
account  of  the  different  lengths.  When  tubes  are  rcceive«I  from 
outlying  station  they  are  handled  by  the  crane  as  above. 

The  building  is  45  ft.  by  180  ft.  with  a  depth  of  20  ft.  under 


Baltimore  &  Ohio  Boiler  Tube  Repair  Shop;  the  Curved    Line  at  the  Right  Represents  a  Buil<head  Supporting  the  Tracks 


standard  gage  trucks  on  which  they  are  taken  to  the  stub  switch 
siding  in  the  tube  plant.  This  siding  is  about  12  ft.  above  the 
floor  of  the  plant.  The  tubes  are  taken  from  the  truck  by  means 
of  a  crane  and  placed  on  the  runway  over  the  tumblers.  This 
runway  is  built  of  1  in.  by  4  in.  iron  placed  on  edge,  supported 
by  a  12  in.  I  beam  over  the  tumblers  and  braced  with  ^  in. 
plates.  The  outer  end  of  each  piece  is  supported  by  a  4  in.  I 
beam  placed  on  end  in  concrete.  A  stop  or  gate  is  provided  to 
regulate  the  number  of  tubes  going  into  the  tumbler,  and  there 
is  also  a  guide  to  direct  the  tubes  into  the  desired  tumbler. 
••  The  tumblers  are  of  the  type  in  general  use,  being  driven  by 
a  35  h.  p.  electric  motor  through  a  chain  of  gears,  and  elevated 
to  allow  the  tubes  to  drop  out  to  a  runway  which  delivers  them 
to  a  27  in.  gage  truck.  The  truck  is  then  pulled  into  the  repair 
section. 

Tubes  are  taken  from  the  truck,  the  ends  are  cut  oflf  by  cutter 
No.    I,   and   they   are   then   placed   on   rack  D.     They  are  next 


m 


the  bottom  chord  of  the  roof  truss.    ¥t  Is  o^  wood  construction - 
and  is  covered  with  sheet  iron  over  1  in.  sheathing.    The  founda- 
tions for  the  building  and  all  the  machines  are  of  concrete,  as . 
are  also  the  basins  under  the  tumblers,  these  being  fitted  with  a, 
drain  pipe.    Large  windows  have  been  provided  to  give  plenty  of 
natural  light,     l-'ine  stone  screenings  were  used  as  a  floor.    The 
following  equipment  is  installed:      ^vll^v  V  /  S,; 'i:::^"^  ^^  \ -■  i:^ 

1  10  ton   electric  crane.     ^^    ■  : /^:    J  ■y~t^-.-'?/\:'-:'A- C  -i:   ■^■■•■^^- ^--/^  "■  '^ 

2  28    ft.    by    48    in.    diameter    (inside)    tumbling  barrels    for   cleaning    (nscd -; 

with  water). 

3  cutting  off  macliiiies  (No.  1).  '•■.■■■.:•.■;";■■'.■"•'■■,::.'',. 
3  furnaces  (No.  2)  for  welding  and  shouldering.  ■:,£  :'.';';^J:-,-  'i/-  •■.../,''• 
3  tools  for  scarfing  ends  before  welding  (No.  3).  .■■•'■  ="■  •  •"'  '"'i-  '  ':••.:. 
3  McGrath  pneumatic  liammers   (Xo.  4)   for  welding  and  shouldering.      (See 

July,   1912,  American    Engineer,   p.   357.) 
I    Hartz  rotary  welding  machine   (No.  5)   driven  by  an  electric  motor   (used 

for  SJ4  in.  tubes).  _     .         .^        ;     ,      ;  . 

3  cutting  off  machines    (Xo.  6).  >.":■•"''••--"'•',:-.'."       --:.-'"!''•"■'•'-.■.-'.'... 

3  inclining  furnaces   (No.   8)    with  rack  F.;.'.- :•>..•  '•-.;•     .•■'^•'     ■•.?.■■•-';•'.'■'?' 
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t>ut$iide  .sheathing  is  naik'tl  to  these  naihng  strips.  A  side  .'ill 
hoard  i.s  applied  at  tlie  hnttinu  edi^e  "f  the  >idc  sill  which  forms 
a  guide  and  rest  for  the  insulalioi'..  The  Inuer  edye  of  this 
layer  nl  l"Ia\Iimnii  is  waterproofed  to  a  luiKht  of  ,S  in.      The  in- 

.SifJe,  ut  ,thc  car  fraine  is  covered  with  a  layer  of  Jjj  ply 
waterproof  P.  &  15.  (JiaiU  jtaper  which  extends  from  the  top 
of  the  \\4  in.  jlooring  to  the  side  plate.  Three  layers  uf  I'lax- 
linuni  ;tre  then  applied  witli  a  layer  of  the  w.iterproof  paiier 
helU'cen  them.  The  inside  coin>e  of  Ma.\linum  i-  waterproi'f  to 
a  lui.uht  /if  0  in.  ahove  the  top  of  the  tlo.  ,r.  These  throe 
cour.se.s  of  insnlation  .ire  secured  I)A  nadiiii;  stri|)s  at  the  side 
l»htte  and  the  iTobr  an<i  at  the  posts.  The  inside  lining  is  nailed 
ilirit'Ctly  to  these  nailing  strips.  >•-.   v  "  •' 

J  he  underfranle  i.s  in.sulated  in  tuo  1  in.  layers  of  ITaxlinimi 
Composed  of  two  courses  each,  llie  hntiom  I;iyer  i^  aiiplied  di- 
rjectly  on  ti>i)  of  the  13,/l0  in.  insulation,  which  is  held  in  i)!ace 
in'  Hf'il'"iJ  strips  I  in.  scpiare.  This  layer  extends  oidy  l)itween 
the  interme«liate<;ar  sills.  .\ii  air  sjiace  is  provided  between 
the  hottoin  and  tippiT  layer.  A  second  cotirse  <>i  wooden  in- 
buiatioii  extends  between  tlu:  intermediate  >>ills  and  is  tUish  with 
the' tt»p -pi  thcni.     On  "top  of  this  is  ai)i>lied  ilu-  two  course^  <>i 

.  h'taxliintm,  which  extend  the  full  width  and  length  of  the  car 
in  one  piece,  with  cotirses  oi  w.iterproof  pajier  Ixtween  them. 
On  ti>p  of  the  top  layer  i>f  llaxlinum  i.s  applied  a  coat  uf  Jlxdrex 
compound  to  thoroughly  protect  the  in.sulation  from  moi'^tnri 
tHat  nvay  ticssibjif'  leak  thrfnigh  tlie  tloor.  Another  air  siiaci  i^ 
provided  Utweeiti  the  top  layer  of  I'laxlimim  and  the  I'l  in. 
tKioring. 

I  he  roof  of  the  car  is  insulated  iy  four  layers  of  Flaxlinum. 
tlie  ;thter  tipper   hWers^^  M  extend    hetween    the    carline- 

for  the  full  wiilth  of  the  car.  The  Ix-ttum  la.vrr  extiiids  .icro-s 
:Uu'  full  width  of  the  car  and  for  the  lull  knjith,  underneath  the 

'  t-arlJues,  in  one  continuous  piece.     .Xlxwe  and  helow   this  layer 

..is  applie<i  ihre<^-p]y  I*  &  G  waterjiroof  pa|)er.  This  l.iyer  of 
'insubtion  is  heM  in  place  hy  nailing  .strips  nailed  directly  to 
the  carhne.s-  The  ceilin.i;  projn^r  is  ttailed  directly  to  these  stri[>s. 
The  second  cour.se  of  insidalion  is  applied  directly  on  top  ,,i  the 
U>wt'rci>xirsiC,  being  held  in  po.sition  Iietween  the  carlines  by 
naihng  .strips.  An  air  .space  is  then  iirovided  between  this  layer 
.nnl  the  wooiden  insulation,  which  is  \3/\b  in.  thick.  On  lop  of 
this  wooden  insulation  is  applied  the  other  two  laytrs  oi  llax- 
.hmtni,waterpr<»,c»f  paper  being  applied  I'etwem  each  layer.  The 
roof  i.s  ^jipplfetl  dirtvtly  on  top  of  tlu  carlines,  as  shown  in  the 
drawing.     On  lo|>  of  this  is  a  layer  of  imrlap  pfastic,  on   lop  of 

.which,  i?  apjdied, the  Murphy  steel  roof. 
-   The  foHriwinu  are  the  general  dimensions  of  the  car:    '     '  '. 

J..ciiftth  4Ui<-i<lc  <•{  slii-afiiing.\  . .'. ....  .■-■.'....,  ...^  . 

Length  tovcr  end  sills. ,.'..'...;  ;|.-.;.  .•..,•.•.  .V..  .......... 

i.fiiRtli  in<ii(lc  of  lining. ..  .  . ; .  j;.'..-. . . ;  .■.'.. .....  ...  .  . . . 

Jii>tatiti;   iH'twetii    ici     t.nnks.  ....'...,.>.....,..",.■...... , 

Widtli  over  ont!ii(te  slif;ithij>K.  .•■•.  —  •■■•.•;•••••••-••••  • 

Wiilfli   iii!ude   of  liiiiiiR.  .'  .  ........:.■.  .«..'..'..;:.....  ,.,... 

.  HeiKtrt  of  ruiiTiipK  hfinrd  from  riiil. ;'. . ....:..;.  .,- •  ■ 

.  i'nhic  caii.icity    .... ...  . .  ... .........  :'.  i:. ...  .  i .  .  ..,.-..  . 

.C:it>artty      .;.  ■  .  .  V.  ^.  -v.  .;..  i  .:>;■;  ....  ..........  V  ,;.... .. 

.Ejffhl    \\iic;ht.    .  .  .^  .  .-.  r;  ,V^....  ...;..-  •  ■  Vv:  •  •  -  ■  r •  • 


...41   ft.   6'i  jii. 

...41    ft.  4*1  iit. 

...40   ft.  4'i  in. 

3.1  ft. 

.  .i.9-ft.   57^  in. 

8   ft.   3>ii  in. 

.  .12   ft.   11^  in. 

. ..  ._',or..'  in.  ft. 

..... ..so.OtiO  !1». 

......-> 5,000  lb. 


r  .Cn?5Bt'*TtviTV.^»K.  IjxOMoTivE  ExH AC.>ils.- -Tile  residts  of  in- 
vestigations of  the  electrical  conductivity  of  the  exhaust  froni 
steam  locotnolive  stacks  have  recently  been  published  showint; 
Gwhy  «lischarges  from  high-voltage  tr-ilKy  wires  to  lf)comotive 
■  stacks^  can  ••ceur  through  distance.sinuch  less  than  usual  when 
giises  uikI  vapor  .ttrv'  cscapittg  from  th<'  latter.  I'.xperimcnts 
show  that  the  greater  conductivity  under  these  conditions  is  due 
to  the  ionization  occurring  ir.  the  space  between  the  wire  and 
the  track,  produced  by  the  iriction  of  the  escaping  gases  and 
moisture.  Experiments  were  made  with  a  locomotive  Ulldcr  a 
wire  and  with  its  blower  dosed,  half  open,  and  wi<!e  open.  The 
breakdown  voltages  between  wire  and  stack  were  compared  with 
those  required  io  break  down  the  same  length  of  air  i):ith  witli 
the  locomotiA'e  removed.  On  the  average  it  reipiireil  about  one- 
half  the  vidtage  to  break  ilown  the  air  with  the  locomotive 
present.-  '/./it*  /•-«;L;"nvr. 


REFLECTOR     FOU     OBSERVATION     CAR 
.  WINDOWS 


i.-; 


BYK.  S.  LOWDKR 


.\  reflector  somewhat  sii 
has  been  applied  to  the  < 
cently  built  by  tlu'   rtdhnai 

The  rellectors.  one  I'f  \^ 
vation  room  window,  en.il 
train  by  glancing  oin  of  t 
ranged  ih;it  they  can  br  <n 
car  when  so  desind.  The 
accompanyinii   illustration. 

The   rellector   coiisi-ts   of 
frame   on    which    .-ire    ca-i    1 
the    side    of    the    car.       Ilie 
held  at   riuht   anuU-N  jo  tJu 


ilar  to  the  type  Use<l  on  automobiles 

servation   end   of  a  private  car  re- 

L'ompany.   ;;     ;>     ;  .-  v^*   :  — "^   >'■ 

hich    is  applied   to  each   rear  obser- 

the  occupants  to  .«;ee  ahead  of  the 

le    side   windows.     They   are   so  ar- 

ickly    folded   against   tlK"   side  of   the 

location   on   the  car   is   shown   in   the 


1  plate  ulass  mirror  set  in  a  metal 
v:^  inrning  in  brackets  fastened  on 
mirror  fr.une  in  service  p<vsitir>n  is 
window    bv   a   brace   riveted   to  the 


side   of   the   car,       llu-   lirai-   is,  slotted   to   take   a    pin   attached 


Reflector    iot    Car    Window 


to  the  outside  edge  of  the  liirror  frame.  A  simple  spnng 
latch  attadud  to  the  eini  i>\  ille. brace  locks  the  pin  in  the  end 
of   the   slot,   ami    hohls   the   mil  ror  securely   in    service   position. 


\\'hen.it.  is  ile-ired   to   fob! 

the    obser\ation     rooni.    by    r<'; 

)>ressing  outward  on  the  projet 

disengagi'    the    jtin.    which    is   t 

ic    slot.      The    mirror   can    tlu 


into  tile  spring  clip  on  the  side!  of  the  car 

1  o  place  the  mirror  in  jiositi 
outward  on  the  end  of  the  l>r;ii. 
its  pi\oI.  will  distny.'i^e  the  fr 
outward  until  it  comes  within 
forward    until    locked   in   positi' 


ack  the  niirror  the occuitattt  of 
hing  Out  of  the  win<low  and 
ing  end  of  the  spring  latch,  can 
en  free  to  move  hack  through 
be    folded    h.tcU    nmil    it    snaps 


•n   it    is  only   iVecessary   to  push 

which,  acting  as  a  lever  about 

mc    from    the   clip   and    ~wing   it 

reach.       It    cm    then    he    ptilled 

by    the    spring;    Latch.  . 


Power  i.\  tiik  l'.\ni:ri  Ki.\(.i)<  m. — At  a  recent  meeting  of  the 
Manchester  tEngland)  .\ssocia|ion  of  Engineers,  l-'dward  ti. 
llillier  stated  that  the  total  hoilse  power  in  use  in  the  United 
Kingdom   was   10,.'^78.47.^,  niiu-tetiths  of  which   w.is   provided  by 


steam   engines.      Steam    turbines 
engines  third,  and   water  jiower 


rated   second   in   the  list,   gas. 
burth. —  Power. 


••;.;,  ,.•  .■■'^^^•  •■.:■ 


ACTICE 


PLANT   FOR   REPAIRING    BOILER   TUBES 

^.:\i'!'  ■■\.'.:"  ■'•■■■ '^^-K-'   ■■"  BY  R.  G.  POWERS  : ;:-v'"^''-Y,r  ^  ':■;';■■  v^:-'^'' :^- 

v  The  Baltiin<-rc  &•  Oliio  has  installed  at  the  Mt.  Glar6  stl<jp"s  a 

l>laiU  for  rcpairinsjf  loonnotive  boiler  tu1)e>.     The  acconipanying 

riifiraviuft  will  i^ivc  an  idea  of  ihe  layout  as  well  as  the  process 

'hi    hiuidlin^.  ;■,   ..^.  -  :. ''^    ;,%':  "'•'v^  ••-:-•.■■ '"' 

;      The  plant  was  destined  to  keep  up  with  the  demands  of  the  6Q' 

v*r  70  boilers   per  month   ^oiny   through   the   shop*,   and   several; 

iiTiall  (rtttlyitts  stations.     Prior  to  tlK':  Construction  of  this  pUrtit 

ihv'  work   was   divided   between   the  Iioiler  and  tliC   stnith  shop$>" 

ih<.-   fonmr  repairint;  the  tubes  ftir  Mt.  I'lart-  and  the  lattvr  for 

;he  ouilyiny  stations.     Ihit  with  the  increasing  demand  for  space 

in  the  .iKiilcr  and  smith  shops,  together  with  tine  advent  of  tlvc 

?*vin.  tubes  for  superheater  loGomotives,  it  became  necessary  t« 

roiistruct  a  new  plant.     It  was  then  decided  to  concentrate  all 

lube  work  at   Mt.  Clare.     Not  being  al)le  to  construct  the  pl.int 

in  or  adjoining  the  boiler  shop  bec.'uise  of  lack  of  space,  the  pres- 

v»»i   location,   uliiili  is  about  -^X)  ft.  west  of  the  erecting -shop> 

;w'a-    (leeided    upon.  ' 

"The   old    tubes   when    reiucveil    fr>  nn    the  boiler  are  piUOh   a 

i;:«ck  so  that  they  mav  be  transferred  bv  a,  crane  jo, one  of  the 


heiaiecl  in  liirnace  .V<>.  ^  iihd  scarfed  «)n'tc>6tJV(>.  J,  titesafe  iciuls 
arc  applied  and  the  tubes  put  in  furnace^  A'«._'  for  a  wtbling 
heat,  J\fter  welding  to  the  approxiniale  length  and  ^shouldcr- 
ing  x.ni-  nTachine  OTt'.  y  or.  A'<'  :  4.  M  deyreti.  they  are  placed 
on  rack  /:.  From  this  nick  the  tubes  are. taken  and  cut  to  the 
exact  length  with  cutter  .V^'.  6  1>\  »»ean>  of  gage  A'l'.  7,  and  then 
placed  qn  incline  rack  /^  with  the  nnls  hv fnrna^A^.i'.  When 
tlie  desired  heat  is obtaim-.l  live  en«ls  are  exp:uj<le<1  :.<.«!  niaclmic 
A'o.y  an<l  the  tubes  then  placed  on  a  truck.      .:. 

!  A   hydrostatic  test   is  made  ■  ai   njachi'ne  Xo.'  10  as '  thie  tubes 
are  takeft  froin  t lie  truck  an<l  placv*!  <«:  aiipiher.    Wlien  the  r^- 
<|iiiretl  nuniber  of  tubes  is  obt.iine*]'  -fvi'  a  bvomotjve.tlw  truck- 
is  pushed  out   to   the   crane.  an«1  by  it  the  titites  are  put  on.  a 
standard  gage  .truck  and  returned  to  the  erecting  shop.     Section 
ii  is  (ute«l  to  repair  tybcs  of  any  dianieUT  between  -I :' 4  in.  and 
..5]j^l:  in.  jl»j-  ,adjn^«tiHg  or  changing  ti,»' 'Is.    .SectioJis  H  and  C  are' 
u.-ed  for  tubes  1:'4  in.  to  ,3'.  J  in.  in  <lianieier;  the  three  sections, 
are  the  same  excelrt  that  the  Hartz  rotary  welding  machine  and 
a<lditional  dies  are  used  in  section  •(  on  the  large  IuIm-'s.     TIh.*. 
tiiheis.  arc  lisiUilly  kepi  m  sets  as  rtwovinl  froh» .  the  boilers  on 
account  of  the  different  U•ngth^.    AVUen  tubes  are  ricei\e«l,  fttjilii 
vnitlyir.g  station  they  are  handled  by  the  crane  as  Hl»"ve, 
The  Iniilding  is  45  ft.  by  l.^  ft.  with  a.xlepth  of  3?  tt.  nn«ler 


. ■  ;l  ■ 
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.■standard  gage  trucks  on  uliith  ihey  are  taken  to  the  stub  switch 

.siding  in  the  titlte  plant.     This  siding  is  about  12  ft,  above  the 

floor  of  the  plant.    Th.e  tubes  are  takbt  from  the  truck  by  twan^ 

of  a  crane  and   placed  <>n  the  runway  over  the  tumlilers.     This 

runway  is  built  of  1  in.  by  4  in.  iron  placed  on  edgt%  supported 

Vby  a   U  in.    I    beatn  over  the  tuuiblers  aiid  braced  with   J4  in. 

plates.     TIhj  outer  end  t)f  each  piece  is  supported  by  a  4;  111^  I 

-  J)eam  placed  On  en<l  in  concrete.,    A  stop  <tr  .yate  is  provided  to  ; 

,.regulale  the  nuniber  of  tulas  going  int..  the  tumbkr.  an<l  there 

: -is  also  a  guide  to  direct   the  tubes  into  the  <lesired  tumbler,    :' 

The  tutnblers  are  of  the  type  in  general  tisc.  being  driven  by 

a  35  h.  p,  electric  motor  through  a  chain  of  gears,  and  elevated 

"to  alltiW-  the  tulies  to  drop  out  to  a  nmway  which  delivers  thein 

to  a  27  in.  gage  truck,     'ibe  tnti-k  is.  then  pulled  into  the  repair 

:;-fectitm.  '-■'■-■■  -"■■■■  '  V:'   '  ■_  ,  '■:'./  ^  ■''''■'■]:'  :---^''::'\:' '  '\'':  ''■  .7^ ':  -  ^  l'''^' 

Tubes  ;ire  taken  from  the  truck,  the  ends  are  cut  off  by  cutter: 
Vi\>.    /-.  .ind    they    are    then    ]daced-  (m   rack  JD.     They  are   next 


the  bottouv  clu»rd  of  the  roof'tru^s^    Ir  is  of  wtiocl  c<:>nstru>Ciion  i 
and  IS.  Covered  with  sheet  ir<m  ov^f  1  iri,  shealhing.    Tlte  founda-: 
tiqiis  fc»ir  the  building  and  all  the  niachines  are  of  ci>ncreltS  as/ 

arc  also  the  basins  un<ler  the  tumblers,  these  being  titted  with  a.> 
drain  pipe.     Large  wind-nvs  have  been  jjrovjtled  to  give  plenty  of 
nalirral  light.     l-"ir»e  stone  screenings  were  used  as  a  floor. Tltv 
following  equipment  is  installed  r'.  ;;■';:,;  -,     ' ' 

1    10  tori   tlettric^f-ranv.  ,     "  "'^  '    i-^^-     .!     '•  :^  ■.  ""      ■':■'..■  ■^■'-  '^''''.■.'  J^ 

-^28   ft.    i>y   4.S   iti;   >Jiainour    i  iii.»jde>  4wniAiiiig  bart-t-ls  .f«ir  creaihinK ; <^seti ' 

;;■'.;'  with  .water),;- V  '  \:\  -'■\. ''■''-'  '■  .■'./"■.'■■':■ 

\J  furii;ipts  (Xo.  Jifor  welding  and  "shouldi^riiig.-  •:  !.0 

3  tools  £*>f  K^.irfiriR  cnHs  Iwioro  wcl<Jinig:  (No,  3>.  ': ,  ;    .    _' .  :'  :.  :  ' 

'3  McGr.itti  tuiriitiuiiii-  !i:iiiinu'r^  (Xn,.4>for  W;>'Ming:  and' sboi«}^-fiti|E.  <&*' 
July,   I'Mi,   Ainoriraii    F.nM;itif««T',   p.   357.)  ','     '  .\.  ' 

■,J  .Ilarfz   rotani-    wjflrliun   m.-lvliiHt-    <.X-«.   5).  dr|»xA   hy   an ,,«Ii>«tric' motor    (tispd.' 

■,/:,-     for  5>1  .in.  tiibcsji..  '■•.■.■','"  ./^■-    ■;.'■:;/"""■■.;      ,■    ;    -\ ''.■■.-. 

'3  CMtting  off  machine*   <Xo;  6».        -■,'^'   ■'>{'■.■'■'-'•'■  I 'i'  ■  •"-.■.•■■'•■?■■     ,;•.-.»'. \ 

■  3' inclining -furuaccs  iXo.  8)   wUli.jc*S*w  t^t.'i'  ''■..',.       '■'"■:-'\."^  ''  ■  .\    [  • .- •  ^-  . 
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■■■•'■■   ■- •   •   ■'■'■•     ■.■.v'v^;.i,  •.    •,"*:'••  ...    ..".'.-■.■,'.  >'.     ,■■■■'•    ..;':.;,  .     ■■  \  '•■'  :v^-- ..  ■.  ■.    ■':■'■ 
6  cutting  off  guides  and  gages   (No.  7),-  '.'■''■ :,    ■';•■•-'.■  '.:  ■•.■■■,  ■'-'•   ■.' 

3  pneumatic   expanders    (No.   9). 

2  boiler   tube  testing  machines    (Xo.    10)    (shown   on    page   484   in   the   Sep- 

tember 1912  issue  of  the  American  Engineer).  ..;.•;■.••■ 

3  portable  tube  rests  (No.  11)   fitted  with  rollers  for  one  tube.        ;.-"v^-,.' 

3  portable  tube  rests  (No.   12)   fitted  with  rollers  for  three  tubes.  ;>    '"  ''    '  ' 
2  No.  S  Sturtevant  blast  fans  in  pit  9  ft.  by  9  ft.  by  3  ft.  deep. 

The  plant  is  piped  for  cold  water,  air  and  crude  or  fuel  ni, 
at  100  lb.  per  sq.  in.  The  crude  oil  is  used  in  the  furnaces.  A 
27  in.  gage  track  extends  the  full  length  of  the  shop  on  each  side 
for  the  use  of  the  small  tube  trucks.  A  15  in.  I  beam  extending 
the  full  length  and  connected  at  one  end  is  used  as  a  trolley  for 
a  4-ton  Sprague  hoist.  The  motors,  crane  and  hoist  are  of  the 
'500  volt  direct  current  type  in  general  use.  •  •  "'  V'  '..'■. '; 

■  ■     Artificial    light    is    obtained    from    twelve    250    watt    multiple 

burning  tungsten  lamps  on  110  volts.     The  fan  pit,  and  all  ma- 
chines having  belts,  are  protected  by  guards  built  of  pipe.     Suf- 
:;.  ficient  heat  is  obtained   from  the  furnaces  without  any  heating 

■  :  system.     All   the  machines   and   tools,   except  the   fans,   motors. 
•:■  hammers  and  hoist,  were  made  by  the  shop  forces  at  Mt.  Clare. 

":  The  truck  illustrated  is  one  of  the  standard  gage  tube  trucks 
^Viised  to  take  the  tubes  from  the  boiler  shop  to  the  tube  plant 
:,..and  return.  '  The  27  in.  gage  truck  is  of  similar  design,  each 
!'■  having  12  in.  wheels  fitted  with  roller  bearings.  The  frame  is  of 
;-=2  in.  angles,  with  Zl/z  in.  by  4  in.  steel  for  the  axles.  There  is 
5'. also  a  standard  gage  track  entering  the  shop  at  the  north  end 
Vwhich  can  be  used  in  case  of  emergency.  This  track  connects 
\  with  the   east  end   of  the   boiler  shop,   which   is  about  2.000   ft. 

;-;;;away.     ,.  _^    _:.  .,;.,...,....  ...  ..,.     ..... 

.■.'.'■./  .;•...  '  '    " .  ■■••■•—,  ■      ■    •■  -•         ■•  •    --  ■-.■•-..•    '.'. .  >• 

0    •  ^^      VACUUM    LIFTING    DEVICE      -"^ 


'V.'  \  -  • 


;• '  ■•     For  some  time  the  Westinghouse  Electric  &  Manufacturing 
:S;  Company,   East  Pittsburgh,   Pa.,   tried   mechanical   safety  de- 
'v.-.-vices  of  various  kinds  for  the  punch  shop,  but  with  unsatis- 
•    -factory  results.     The  operators  found  them  unsuited  because 
of   the    fact   that   they   tended   to   retard   the   production   and 
consequently  their  earnings,  while  the  management  also  ob- 
jected to  them  because  they  afiforded  only  partial  protection. 


-v'  ?.    ' '*■ :        Safety  Suction   Device  Used  on  Punch  Presses 

as   the   operator   had   to   place    his   hand    under   the    press   in 
every  instance,  in  order  to  remove  the  scrap. 

The  vacuum  lifting  device  shown  in  the  illustrations  enables 
the  operator  of  a  punch  press  to  dispense  with  the  helper, 
and  at  the  same  time  all  danger  to  the  hands  is  removed. 
This  consists  of  a  "sucker"  or  lifting  device  about  8  in.  in 
diameter,  which  is  connected  by  means  of  a  rubber  hose  to  a 
suitable  suction  line  and  which  is  further  free  to  move  on  an 
irregularly  shaped  rod,   its  length  of  travel  being  controlled 


by  the  press  hand  through  the  medium  of  two  guide  arms  or 
handles,  one  on  either  side  of  the  punch  and  die;  that  is,  just 
inside  of  the  press  housings. 

When  a  pile  of  metal  sheets  is  placed  in  the  rear  of  the 
press  preparatory  to  being  punched,  the  press  hand  on  the 
opposite  side  of  the  prtss  pushes  the  guide  arms  through 
the  press  towards  the  pile.  The  irregularly  shaped  rod  al- 
lows the  "sucker"  to  droj^  until  it  rests  on  the  top  sheet  of  the 
pile,  when  a  lever  on  oi^e  of  the  two  guide  arms  is  pressed, 
thus  opening  the  suctioit  valve  and  causing  the  "sucker"  to 
grip  the  sheet.  The  guide  arms  and  the  suction  lever  are 
not  released  until  after  tie  first  blank  has  been  punched.  By 
thus  retaining  hold  of  thp  guide  arms,  practically  all  danger 


A   Hand  Adaptation  of  the  Safety  Suction   Device 

of  injury  to  the  hands  is  re^ioved,  for  in  punching  the  suc- 
ceeding blanks,  the  operator  can  almost  invariably  pull  the 
sheet  forward  by  means  of  the  scrap  or  margin. 

Since  the  adoption  of  this  Ruction  device  there  has  not  been 
an  amputation  on  the  large  presses  and  up  to  the  present 
no  fingers  have  been  amputated  in  the  punch  shop.  The  device 
was    exhibited    and    received    tlie    grand    prize    at    the    recent 


International  Exposition  of' 
York  City  and  is  now  on  exl 
of  Safety  there. 


Safety   and    Sanitation    in    New 
bition  in  the  .\merican  Museum 


Smoke  Preventio.v  Scheme:  . — That  the  smoke  difficulty  with 
steam  locomotives  is  a  real  o  le  may  be  at  once  admitted;  but 
that  the  solution  lies  in  distril  uting  the  smoke  behind  or  under 
the  train  cannot  be  accepted.  Yet,  from  the  earliest  days  of  the 
steam  locomotive  until  now,  inventors  have  proposed  all  sorts 
of  ideas  of  this  kind.  One  of  the  most  ingenious  was  tried  years 
ago  on  the  Metropolitan  Railway.  Between  the  rails  a  trough 
was  laid,  and  the  engine  carried  a  sliding  shoe  device  adapted  to 
slide  over  this,  and  to  open  doo^s  as  it  passed,  whereby  smoke  led 
from  the  stack  to  the  shoe  wasi  enabled  to  pass  into  the  trough, 
thence  being  exhausted  to  a  ccfllecting  plant.  Other  ideas  con- 
sisted of  extension  stacks  leading  to  the  back  of  the  train.  And 
now  another  scheme  of  the  sartie  class  is  presented  in  which  a 
smoke  conveyor  extends  from  the  stack  to  a  point  at  one  side  of 
the  engine  and  near  the  rear  drning  wheel. — The  Engineer.    .;  •  . 
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Master  Boiler  Makers'  Convention 


\.  --■-,;• 


Eighth  Annual  Meeting,  Held  in  Philadelphia;  Address- 
es by  Ivy  L.  Lee,  S.  G.  Thomson  and  Frank  McManamy 


•■•V: 


The  eighth  annual  convention  of  the  Master  Boiler  Makers' 
Association  was  held  at  the  Hotel  Walton.  Philadelphia, 
May  25-28.  The  tirst  session  was  called  to  order  at  2:30  p.  m. 
on  Monday,  May  25,  by  the  president.  T.  W.  Lowe,  general 
boiler  inspector  of  the  Canadian  Pacific,  and  was  devoted  to 
addresses  by  Rudolph  Blankenburg.  mayor  of  Philadelphia; 
S.  M.  Vauclain,  of  the  Baldwin  Locomotive  Works;  Ivy  L. 
Lee,  chief  executive  assistant  to  the  president  of  the  Penn- 
sylvania Railroad,  and  by  the  president  of  the  association. 

'■■/i  ..■-■-:..■'-■:  i  :::  :'■.:■     MR.  vauclain's  address  .,:-.:^^.v^'.-;   '^j-: /":■■.'-; : 

Mr.  Vauclain  called  attention  to  the  fact  that  it  is  the  care 
and  maintenance  of  a  boiler  that  exacts  the  greatest  amount 
of  attention  and  skill.  It  is  a  comparatively  simple  matter 
for  a  builder  to  construct  a  boiler  in  accordance  with  designs 
that  have  been  prepared,  and  if  he  is  honest  and  wishes  to 
turn  out  good  and  reliable  w-ork  it  can  be  done;  for  the 
men  in  a  shop  are  apt  to  be  infused  with  the  spirit  of  the 
employer.  He  insisted  that  the  best  of  men  were  required 
for  repairs  and  called  attention  to  the  difficulty  of  getting 
them.  Young  men  do  not  take  kindly  to  the  boiler  shop, 
but,  in  his  opinion,  that  department  is  one  of  the  most,  if  not 
the  most  important  of  the  works.  For  that  reason  he  advises 
all  of  his  apprentices  to  spend  a  part,  at  least,  of  their  appren- 
ticeship in  the  boiler  shop,  because  skill  in  that  line  promises 
better  for  promotion  than  any  other.  He  considered  that  the 
work  on  the  boiler  required  more  skill  than  any  other  part  of 
the  locomotive,  because  of  the  nature  of  the  material  that  is 
used  and  the  necessity  of  being  familiar  with  its  every  aspect, 
such  as  it  flanging  and  bending  qualities,  in  order  that  it 
may  be  rolled  and  bent  into  shape  without  injury.  It  also 
requires  a  high  degree  of  technical  skill  in  order  that  the 
foreman  in  the  shop  may  be  able  to  check  and  detect  any 
inaccuracies  that  may  be  made  in  the  drawings,  for  inaccu- 
racies will  creep  in  in  spite  of  everything  that  may  be  done. 
It  is  this  knowledge  and  technical  skill  on  the  part  of  the 
boiler  maker  that  is  necessary  to  avoid  disaster  both  in  the 
building  and  the   repair  shops. 

It  might  be  thought  that  the  building  of  boilers  was  one 
long  piece  of  routine  work,  but  it  is  nothing  of  the  sort.  Each 
boiler  presents  new  and  individual  problems  that  only  the 
practical  and  skilled  man  in  charge  can  solve,  so  that  it  is 
safe  to  say  that  the  greatest  amount  of  skill  is  required  in 
order  to  become  a  successful  boiler  maker.  ,..": 

In  replying  to  Mr.  Vauclain,  C.  P.  Patrick  called  attention 
to  the  great  lack  of  boiler  maker  apprentices  and  urged  the 
recruiting  of  their  ranks  in  order  that  there  might  be  a  supply 
for  the  future.  He  also  spoke  of  the  work  of  the  federal 
boiler  inspectors  and  said  that,  when  the  law  was  first  put  in 
action,  he  regarded  many  of  its  provisions  as  unnecessary  and 
as  putting  a  hardship  on  the  railroads.  But  after  an  experi- 
ence with  it  of  three  years  he  had  come  to  the  conclusion 
that  it  was  a  good  thing  and  had  found  that  when  a  road 
was  willing  to  meet  the  inspectors  and  show  that  it  was  en- 
deavoring to  do  its  best  and  keep  its  boilers  in  a  good  state 
of  repair  no  difficulty  was  encountered.     )-^y:'\-:\ 

']■'  ''■■"■/    '■■■■'■:'■■'-"  •■'    •      IVY  L.  lee's  address      ■  ^■~^-   -V;     ""■■■'''; 

Mr.  Lee  spoke  on  the  safety  first  question  and  said  that  it 
warrants  a  certain  amount  of  money  being  spent  in  order 
that  economical  results  might  be  obtained.  There  is  a  limit, 
however,  beyond  which  it  will  not  be  worth  while  to  spend 
money,  as  the  results  that  can  be  obtained  will  not  be  com- 
mensurate with  the  cost.  It  is  sometimes  far  better  to  turn 
to   the   improvement   of   the   men   than   to   the    improvement    of 


the  physical   features  of  the   road.     Tn  other   w6r<ts.   it   is  weH- ^ 
to  turn  attention  to  man  failures.     In  England,  where  human, 
life  is  placed  on  probably  a  higher  value  than  in  any  other"; 
country  of  the  world,  and  where  their  cars  are  little   better,- 
than   wooden   bandboxes,   there  has  been   no   indication   of  aa 
movement  towards  the  compulsory  use  of  the  steel  car.  ber... 
cause   they   think   more    of   discipline    than   they   do   of    such^ 
helps  to  minimize  the  effects  of  an  accident.     We  have  gone  ,. 
further.     There  is  a  movement  on  foot  to  legislate  expense*": 
upon    railroads   that   they    cannot   properly   bear.      The    care-. 
lessness  of  automobile  drivers,  for  example,  causes  one  long  ! 
continuous  series  of  accidents  at  grade  crossings,  a  series  of  . 
accidents  that  spell  carelessness  on  the  part  of  the  drivers  of 
those  machines  and  which  would  never  happen  if  they  would 
use  ordinary  care.     Yet  the  state  of  Xew  Jersey  ha>  enacted 
a   law   for   the   abolishing  of   grade   crossings   that   puts   the 
whole    burden   on    the   railroads.      Yet   to   abolish    the    grade- 
crossings  in  Xew  Jersey  on  the  Pennsylvania  Railroad  alone,, 
would  cost  about  $60,000,000.     To  abolish  all  the  grade  cross-  ; 
ings    on    the   whole    Pennsylvania    system    would    cost   aboat 
$600,000,000  and  to  do  the  same  for  all  of  the  crossings  in  the 
country  would  cost  about  $5,000,000,000.     So  that  the  cost  of 
such  provisions  for  safety  becomes  simply  stupendous,  while 
it  could  all  be  avoided  by  the  exercise  of  common  carefulness. 
The    same    statement    holds    in    the.  matter   of    trespassers^ 
Here,  again,  it  is  simply  a  case  of  carek's>ness.     Trespassers: 
are   killed  and   it   is   man   or  woman   careles?ness.  • 

The  Pennsylvania  Railroad  has  spent  immense  sums  for 
the  promotion  and  securing  of  safety,  but  it  must  be  evident 
that  there  are  limits  beyond  which  it  will  not  i;ay  to  carrj- 
the  expenditures.  It  is  far  better  to  cultivate  the  spirit  of 
carefulness.  Take  the  matter  of  the  automatic  stop,  for 
instance.  Suppose  such  a  stop  were  available  and  could  be > 
used.  It  would  simplj-  be  transferring  the  responsibility  from 
the  man  on  the  engine  who  has  the  interest  of  his  own  life 
to  make  him  careful,  to  the  shoulders  of  another  w  ho  has  no 
such  interest.  Again,  the  self-cleaning  ashpan  that  has  been 
required  by  law.  It  has  cost  the  Pennsylvania  Railroad 
alone  about  $600,000,  and  all  of  this  is  an  absolute  waste  and 
would  not  have  been  needed,  if  the  men  were  careful.  ,' 

In  the  matter  of  boiler  construction  the  Interstate  Com-^;; 
merce  Commission  contemplates  the  establishment  of  an 
arbitrary  factor  of  safety.  If  this  is  done  we  will  be  the  only 
country  in  the  world  where  such  a  rule  exists  for  other  than 
state  railroad.  Such  a  rule,  if  made  calling  for  a  factor  of 
safety  of  5,  would  not  add  materially  to  the  exemption  of  - 
locomotive  boilers  from  explosion  Out  of  the  63.000  loco- 
motive boilers  in  use  in  this  country  there  have  been  but  six 
shell  explosions  in  two  years,  making  an  average  of  one  shell 
explosion  for  each  21,000  boilers  per  annum,  and  this  on  a 
factor  of  safety  of  about  3f4-  While  on  the  Pennsylvania 
Railroad  there  has  not  been  a  single  shell  explosion  since 
1880.  The  whole  question  of  boiler  safety  silts  itself  down 
to  one  of  carefulness  and  maintenance.  Take  the  reports 
of  the  Travelers  Boiler  Insurance  Co.  Out  of  all  of  the 
money  collected  for  insurance  25  per  cent  was  spent  in  secur- 
ing business;  50  per  cent  for  inspection;  10  per  cent  for 
business  expenses;  5  per  cent  for  profit  and  10  per  cent  for 
loss.  So  that  out  of  all  the  money  paid  for  steam  boiler 
insurance,  90  per  cent  was  unnecessary,  and  could  have  been 
saved  by  carefulness. 

In  short,  it  is  a  question  of  men.     It  points  to  the  necessitjr ' 
of  taking  young  men   and   training  them   so   that   they   will 
appreciate  the   necessity  of  being  careful :  of  showing  them 
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6  cutting  o»T  guides  ai]d  gages   (Xo.  7),      '.      '        ■.     .  ..."        .  ^.. 

3  pneumatic   (.-xiiandfis    (Xo.   9).  •    "'         .     '      ■ 

,;2.  boiler   tube  tt-sting  machines    (Xp.    10)    (..-liown    en    page   484    in   the    Sep- 
tember  ivj  J  issue  of  the  Amfrican   Engineer). 
3  pOTtahle  tnbe  rcst>  (Xo.  ID  iVtietl  uiili  roIler>  fur  one  tiilie.  .•■.'• 

3  portable  tube  rests  (,X6.  .12)  titled  witli  rollers  for  three  tubes. 
2  Xi.  5  Sturtcvam  Ua-t  fans  in  pit  9  ft.  by  9  ft.  In    3  ft.  deep. 

'Ilif  plant  is  piped  fur  cold  water,  air  and  crude  or  fuel  >  i 
at  1()U  lb.  I)er  Sfl.  in.  The  crude  nil  i.s  used  in  the  iurnaces.  .\ 
27  in.  .yage  track  extends  tlie  itdl  Kiiuili  of  the  <hi>\>  ><u  each  side 
for  the  use  ft  the  .siuall  tulu'  trucks.  A  1.^  in.  1  heani  extending 
the  full  length  and  connected  at  one  end  is  used  as  ;i  trolley  for 
a  4-ton  .Sprayue  ln-ist.      The  njiiii.irs,  crane  and  Imisl  are  uf  the 

;.500  voU  direct  current  typo  itt  general   use.       v.;       ,  ; 

.\rtilicial  light  is  ohtained  front  twelve  250  watt  multiple 
j)urning  tungsten  lani]is  (>n  110  \olts.  The  fan  pit.  and  all  nia- 
chnus  having  belts,  are  j'r"tectcd  liy  i^uard^  built  nf  pipe.     Sut- 

'Ticient  heat  is  obtainftl., frniu  tlie  furnaces  uiihiuu  ;iny  luatin.ii 
.system.  ■  .Ml    the.  rnachineji   aiid   t«Mils.  vxcepi    the    fan-,    mi't^r-. 

:  hanimers  an<l  h"ist.  were  tn.tde  by  the  shi  ip   f^rce-  at    .Ml.  Clare. 

Ihe  truck  illustrated  is  one  <<i  the  >i;tutlard  gage  tube  trucks 

Hsed  (♦>  take  the  tiilM.-s   frotn  the  b<>ilcr  shoji  to  the  tube  plain 

■  and  retfjrn.  The  27  tn.g.ige  truck  is  of  similar  design,  e.tch 
having  13  in.  wheels  fitted  with  mller  bearings.  The  fr.une  is  "f 
2  in.  angles,  with  2K"  i".  by  4  in.  steel  for  thj  axK -.  Ihere  i- 
also  a  stantlard  gage  track  entering   the  shop  at  the  n-iith   end 

,  A\htdi  call  he  u.sed  in  ctise  «tf  emergency.     This  track   coumci- 

;  with  tJie  vast   «n<l  <>f  tlie   bc-iler   -bci]'.   wliich   is   ab.au   J.OfKl    ft. 
away.   .\^  '■■  _,...■  ■,:■_■ 

-vr;     VACUUM    IJFTING    DK\  ICE      ^    - 


'     ■  i*'or  some  tiinc  the  Westiitghouse  Electric  &  Maimfacttiring 

'■  'Company,   East    Pittsburgh.    I'a..   tried   mechanical    safety   de- 

/..vvices  of  various  kinds  fi>r  the   i>utuh   shop,  but  with   utisatis- 

■     factory  results.-    The  operaiors  feamd  tiuin  unsuited  becau~i 

of  the    fact    that    they    tended    tc   retard    the   i)r<'ductioii    and 

■     ;  con-.e»|ueutl\"  their  earnings,   while  tlie   in.inageiuent   al-i>  <d>- 

•  ;  jected  to  theiu  becau-e  lluy  afforded  only  jiartial  protection. 


■ '      ■• : ..   ■"      Safety  Suction   Device  Used  on  Puncli   Presses 

;4>  the  operatf.^i"  liad  to  place  his  hand  under  the  press  in 
.reyery  instaitec.  in  oi?ilcr  to  remove  the  scrap,  "v-v ' -'  ;  ' 
The  Vacuum  lifting  dcvie-e  ^s-hovvn  in  tlu  illustrations  enables 
the  operator  of  a  punch  press  to  dispetise  with  the  helper, 
and  at  the  same  tiine  all  danger  to  ^h^•  hands  i.-  reinoved. 
Thi-  consists  of  a  "sucker"  or  liftin.y  device  about  8  in.  in 
diameter,  which  is  connected  by  means  of  a  rul>ber  ho?,c  to  a 
suitable  suction  line  and  which  is  fitrther  free  to  move  on  an 
irregularly  shaped  rod.  its  length  of  travel   being  c<jiitrolled 
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by  the  pres-  hand  throu;  h  the  medium  of  two  guide  arms  or 
handles,  one  on  cither  sile  of  the  punch  and  die;  that  is.  jus' 
inside  of  the  press  housilig-. 

When   a   pile   of  metall  sheets   i-   placed    in    the   rear   of   tlu 


press  preparatory  to  bei 


opposite    >i<le    of   the    pr^  ss    pushes    the    guide    arms    through 


the  pres>  towards  the  p 
lows  the  ■  >ucker"  tv  drf>i 
pile,  when  a  lever  on  on 
thus  opening  the  suction 


punched,   the  press   hand   on   tlu 


e.  The  irregularly  shaped  rod  al- 
until  it  rests  on  the  top  sheet  of  the 
of  the  two  .uuide  arms  is  pressed, 
valve  and  causing  the  '■.-ucker"  to 
.Ljrip  the  sheet.  The  .guille  arms  and  the  suction  lexer  are 
not  released  until  after  tl  .•  fir>t  blank  has  been  putudud.  lly 
thus  retaining  hold  of  th  •  gui<le  arms,   jiractically  all   danger 


A   Hand  Adaptation  o 


siuet  forw  rird  by  meatis  of 
Since  the  adoption  of  thi 


the  Safety  Suction   Device  ■ 


'of  injury  to  the  hands   is   n  moved,  for  in   punching  the   suc- 
ceeding  blank-,   the  oi)erato  •  can  almo-t   iinariably   i)ull   the 

he  scrai>  or  margin. 

<ie\ice  tluri'  has  lUit  b 

It 
ice 


Mnce  tlie  adoption  oi  tliis  kuciioii  device  tiuri'  has  not  heeii 
an  amputation  on  tlu-  largil  i)re-~.-e-  and  ii]i  to  the  present 
iio  lingers  h.ivc  been  amptit.ati  d  in  the  punch  i^heip.     The  device 


w.ts    exhibited    and    riceivtd 
Internalioiial     |-'.x]»<  p-itiou    of 


the    yrand    prize    at    the    recent 
.Safety    and    .'^.•iiiitatiou    in    .W-xy 

\  ork  t  ity  and  is  iiow   on  exli|bitioii  in  the  American   .\ln-enm 

of  Safetv  there.  . 


SmiiKI.     rKKVK.xtlOX     SeilK.MK 

-tiain   bnoiui 'lives   is  a   real  oi 
that  the  solution  lies  in  distril 
the  train  ciiniot   lie  accepted. 
Steam    hn-c .motive    until    now.    i 


Th.'it  the  smoke  difficult \  with 
I-  may  be  at  oiue  .idmitted ;  but 
iling  the  smoke  behind  or  under 
I'et,  from  the  earliest  days  (pf  the 
veiitor-    have    iirojjosed    all    sorts 


t  ideas  of  this  kind.     (  )ne  of  tl  e  most  ingenious  w.as  tried  vears 


.ago   on   the    Metro]i(plitan    Railv^ 
was  laid,  and  the  engine  carrie( 


;iy.     iUtvveen  the   rails  a  trough 
a  sliding  shoe  device  adapted  to 


liile  over  tins,  and  to  tppen  door  s  as  it  passed,  whereby  smoke  led 

enabled  to  pass  into  the  trough, 
lecting  plant.     Other  ideas  con- 


troni  the  stack  to  the  shoe  was 

tiience  being  exhausted   to  a  cf 

sisted  of  extension  stacks  leadit  g  to  the  back  of  the  train.     .\nd 

now  another  scheme  of  the  sat  le  class  is  preseitted  in  which  a 

smoke  conveyor  extends  from  tie  stack  to  a  point  at  one  side  of 

the  engine  and  near  the  re.ir  driving  wheel.— 77;c  /'.iii:iiu\'r 


^'-'>.    •:    .    > 


iv'-^l.^:  V<:  ';^    >    ■"'■■'. 


.  i     ■  .-  .  ■ 


Master  Boiler  Makers'  Convention 

.:  ;        -:    Eighth  Annual  Meeting,  Held  in  Philadelphia;  Address-    '^^.^:::''::^i. :'::;:' [':^'-.. I;'' 

:  ;        esby  Ivy  L.  Lee,  S.  G.  Thomson  and  Frank  McManamy  ■■.'^\-,'''cS-'':^-<:^^-?^y- 


-:  Tlic  c'i.ulitli  annual  convention  of  itivMasttr  I'.oilcr  Maker-' 
...Association  was  Iickl  at  tlu-  llotcl  Walton.  l'liila<kliiliui, 
•  'May  25-28.    'Ihc  \\r>\.  session  \va>  called  to  order  ai  2:3((  p.  m. 

■  oi'Muiulay.    .May    !•<.    liy    tlie    llI•e.^i(lent,    T^\V. .  Lu\ve,' general; 
.-hpilcr  in.«.i)ectiir  m"  ilu-  Canadian    i'acilic.  and  was  devoted  to 

hdtlresses   by    Rudolidi    I'.lankenburjj.   mayor  of  I'liilade'pliia; 
\S.   M.   X'auclain.  of  tlie   I'.aldwin   Loc(»niotive   \\orks;    Ivy  L. 
Lee,  chief   executive   assi>tant   t(;  the  presideiit  of  tl)e   I'enU' 
'sylvania  J\aiIroad.  and  by  tin-  pre-idciit  of  the  a5saciati<,mi:''^ 

."■.■  ^r   .■■■:  •  -■:•"":..;■:•:;.;:.  rvMRrVAUCLAI/N's  ADDRESS  :^-  ! ;;-.  J':.;';  .'-   ■>  ■:\  - ;  -, 
.      Mr.   \'auclain   called  attention   to  the   fact   thai  it  i;*' the  care, 
and  maintenance  of  a  l)oiler  that  exact ^  the  greatest  ainoimt 
...t'f  attention   and   .-kill.      It    is  a   ctnnparatively   simple   jViatleT 
..\ikix  a  buildct  to  voiisjtr«ct  a;  boiler  iiv  acctfrdatt^  desi^tis 

T. that  have  been  prepared,  and  if  he  is  hniiest  and  vsiivhcs  to 
.ttirn    out    yfood    and    reliable    work  it   can    be    dotie;    for   the' 

■  n)en   in   a   shop   are   apt  to   be   infiv-^ed   wilb   the   spirit  »d'  the 
r.!i,nni)U>yer.      lie   iii-i-ted  that  the  best  of  men  were,  reqiiired 

■  for   repair.-   and   calle<l   attention/ro   the  difficully   c»f  jjettinK 
.  iiieni.      Voun.ii   men    do  not    take   kindly   to  tJie   boiler   shop. 

',  but.  in  hi-  oi)inion.  that  dei)ariment  is  one  of  the  m<»st.  if  n<>t 
''■  the  mo-t  important  of  the  Avorks*     For  that  r<^'JiJ^>n  Ik*  adv:i-e> 
all  of  his  apprentices  to  spend  a  j)art:  at  leaM.  o<  their  appreit' 
.  ticeship  111  the  boiler  shop,  because  skill  in  that  line  i)r<imrses 
.•  better  for  promotion  tiian  any  other,     lie  considi-red  tliat  the 
.work  on  the  boiler  reijuired  nmre  skill  thaii  atiV  other  part  of 
.the  locomotive,  because  of  the  nature of  the  n^•^teria^  that  is 
ti-ed  and  the  nece-sity  of  beins.;  familiar  with  its  every  a-]>eGt. 
.   .-uch    as    it,  llaugini;    and    bendiny    qualities,    in    order    that   it 
"  .may  be  rolled  and  bent  into  sha^U'  without  injury,     it  also 
re(|uires    a    high    dei,'ree    of    technical    >kill    in    ordyr    thit   the 
.foreman    in    the    shop   may   be    able    to   check   anddetect    any 
inaccuracies    that    may    be    made    iu    the    drawings,    for   inaccu- 
racies will  creep  in  in  si)ite  of  everything  that  may^  be  doflC; 
.It   is   this  knowledge  and   technical   .-kill  on  the   part  of  tjve 
boiler  maker  that   is  neces-ary  to  avoid  <li.>aster  both  .in  the 
.;  bi^ilding    and    the    repair    sli<)]i-.  •       "  ^     !/>:.;.      \ 

\.  It  mi.yht  be  tliougbt  that  tlu-  biiibling  td"  boilers  \va.ion0 
'v  long  piece  of  roiitiiu  work,  but  itis  nbthing  (if  th»?  sort.  Kach 
boiler  presents  new  and  imlividnal  pn^blems  that  only  the 
practical  and  skilled  man  in  charge  can  s«dvc.  so  that  it  is 
:  safe  to  sa\  that  the  greate>t  amount  of  .^kill  is  required  in 
'border  to  become  a  sticce.-sful  boiler  maker.'    .         ■  .      ■  V 

In  replying  to  Mr.  \'auclain. CI'.  Patrick  called  attention 

:    to  the  great  lack  t>f  boiler  maker  apprentices  and  urged  the 

recruiting  of  their  ranks  in  order  that  there  miglu  be  a  supply 

•for   the    future.     lie  also  spoke  <>f  the-  \v6rk  of  the  federal 

v;  boiler  in-pectors  and  sai<l  that,  when  the  law  was  first  put  in 

;  action,  he  regarded  many  of  its  provisions  a-  imnece.ssary  and 

as  putting  a  hard-hip  on  the  railroad.s.     But  after  ati  experi- 

.ehce   with   it  of  three  years  he  had  coiiie  to  thtv  coiiclusion 

.that  it  was  a  good  thing  and  had  found  that  when  a  road 

V -Avas  willing  to  meet  the  inspectors  and  -how   that  it  was  en- 

•  deavoring  to  <lo  its  best  and  keep  its  boilers  in  a  good  .-tate. 

\:Of  repair  no  <lifificulty  was  encountered;/;  )■  V    :  ;v  -  ^  :    "  .:- 

■:".  ''<.  :  -;  ■'-  -'  y^ '':..-..''  '''■'  IVY  L.  LEK'ss  ;  ABDRESS; -.; !  "-' .■■^' ;^ ';  ;■•.'■•.;■"  ■'"■;'/■ 
Mr.  Lee  spoke  on  the  safety  first  qu'e.-tion  and.  said  that  it 
;  warrants  a  certain  amount  of  money  being  spent  in  order 
-  that  economical  results  might  be  obtained.  There  is  a  limit, 
however,  beyt)nd  which  it  will  not  be  worth  while  to  spend 
' money,  as  the  results  that  can  be  obtained  will  not  be  Cbrn- 
:  niensurate  with  the  cost.  It  i>  sometimes  far  better  to  turn 
;;t(»    the    improvement    of    the    men   than    to    the    imi>rovcmcnt    of 


the   itjiVsical  leattireS  ot  the   road,     hi  otlier   \\ofds.  :ft  is  NveM 
to  turn  attention  to  man  failures^    In  England,  where  hninan 
life  is^  idaced  <'"  pr<d)ably  a  lj(gher  value  than  in  any  .<tlver ; 
c«»uBtry. ot  the  w orld,  and  wliefe  their  ears  ^are  little  l>etteir 
than  wooden  bandboxe-.   there  bas  been   no  indication   at   a 

,  niovenient  towards  the.  couipulsory  tr^e  of  the   steel  car,  b^-  . 
cau«.e    they    think    niijre    of   di-cipline  ^than    they   dp^off  uch; 
helps;  tu  fliininiize  the  elTect-  of  an  accident.    AVeiiavefrojiCi 
iuriher.     There  is  a  nn  Aemeitt  ion  jfiH>t  to  Tegi^latv  expeu-e>  - 

;  iVivoiv- railroads   that   they    cannot  properly    bear.      The    care- 
lissness  t.f  autoinul)ile  driver-,  for  <"xaiiiple.  cau^<.•^  <.»ne  b.-ng  ^ 
>:ontiitnolvs  series  of  accident>  it  grade;  <ro<»ing-./a  >erie«  ■;»>f ;  ■ 
accidents  that  spell  carelessness  c»n  the  i>art  of  the  drivers  <>L 
fbtise  machines  and  which  would  nev^'i"  happen  if  theywoiilil 

use  ordiiiary  care.     Vet  the  state  of  Xe\v  Jlersey  ha-  enacted  " 

-a  law  fur  .the  ab<di-hii>g  of  :^rad<^  crosstiTjss  thatVt* 
whole   biirdw  on   the   riiilroads.      Vej   to ,  al><^J|?^^i    the'  gra<lv-: 

,  crossin,!*s  in  Xew  Jersey  on  the  I'cnn-yTvania  Railroad  ab'tVe., 
Wviuld  cost  about  SdiO.lwXt.tXK). To  aboli-h  all  the  grade  cr^ss-' 
»irg^;  oil   the  whtde    l\nitsyt\ajtia  •Systen.vl\v>>tild  -c*^ 
SO«Ki.()(ill.(XK»  and  t<.>  do  tbe  -ame  f«kr  all  of  the  crosrings::in-il)e 
Country   would  c<l^t  about  S5,tKM)',«>0().(KH».     -So  that  the  C(>st  '<'C 
such  provisions  lor  safety    bec<jnu-  siinply  >lupendou>.  Avhile 
it  could  all  bcavoided  by  the  e>;crcisev  .t*f  coiuinoti  caretulncssi  . 
The   same   statement  ludds';in  thc^iiijatter^of.  tre>pa>>eirW^ 
Here,  again,  it  "is  simi>ly  a  ca-e  <if  careles-ness,     TrcspaSNef!* 
are  killed  and  it    is  man   or  woman   carele--ties>.    . 

The   l?ennsylvania?  Railroad   hay.   siHMit  iwiniehse   »U]n!»   t«ir 

:  the  proujoticm;  antl  securing  of  sat  ety,;  J  nit  it  intast  ;|»e  evident 
that  there  are  limits  beyond  which  it  will  not  jray  ii">  carry 
the  expvHdilures.  It  i^  far  better  ti»  cultixaH'  the  spirit  oi 
carefulne;S>:  Take  the  ntattcr  of  t-lte  aiitoinativ  -top,  for 
in>tance,  '  SupiM.-e  suvJi  a  stop  \vefe  available  and  could  WV 
used.     It  vvou  be  transferring  th.e  re-ponsibility  lr<inj  - 

the  man  on   the  engine  who  has  the  interest   <vf  his  own   life 
tomake  him  ciirefid.  t<(  the  shoublers of  another  who  ha-  ih» 

C j^uch  interest.     Again,  the  self-cleaning  ashpan  that  has  bee ir 
required    by    law.      It    has   cost   the 'I'ennsylvania    RailrViad 
hloiie  aboiit  SbOO.tMM),  and  all  of  this  rf  an  absolute  waste  anil  ■; 
V\<»uld  hot  have  been  nee^ded.  if  the  nveli  were  careful.  ■ 

in  the  niatter  of  boiler  e«>Hstniction  the  Interstate;  Coiii- 
nierce    Commission    conteinphite?;    tin,'    <^stabli.-lnneHt    of 'ai);; 
arbitrary  factor  of  safety.     If  this  i-  done  we  Will  be  the  only 
c«>untry  in  the  world  where  ,-uch  a  rule  exists  lor  other  tbau; 
state  Tailroad.     Such  a  rule,  if  tna<Je  calling  for  a  factor  of-:, 
safety  of  5.  would  .not   add   materially  to  the   exenjptioivot^ 
locomotive  boilers   from  explosion     <  Hit  of  the  0.>.(VIO  loci>- 
motive   boilers  in   use  in   thi>^  coiuilry   tl*ere  have  Wen  but   >ix 
shell  explosions  mt\ro  years,  makhiif  an  avtra^re  of  one  shell 
explosioii  for  each  21,()00  boilers  per  aniium,  and  this  on  a 
factor  of  >afety  of  about   3.»4.     While   on   the    I'ennsylvania 
Ivajlroad   there   has   »iot   been  a  single   shell   explosion   siiiiHr 
1886[,     The   whole  (luestion  -of  boiler  safety  sift-  itself  dowij; 
to   one  of  carefulness   and   maintenance.      Take   t h e    rcportS; 
of    the.  Travelers    iioiler    InsJirance   t"(».      <  hit  of  all   of  the 

•  tjiohey  collected  f«.r  insurance  25  per  cent  wa-  spent  in  secur- 
ing   business:    50   per  cent    for    inspection:    1(»    per    cent    foir'- 
bu§iness  exi>enses;  5  per  cent r-.for  profit  and  10  per  cent'lor . 
loss.     So  that  out   of    all    the    money    paid    f<:>r.  .ssiteaHi    liofkr 
insurance,  90  per  cent  was  uiHK'ce^sary.atid  could  Jra^^^^ 
saved  by  carefulne>s.  V         ;      .  '^V         ',    'r-   ■      ■     '■- 

:  In  short,  it  is  a  question  of  men:  It  poinfs.  to  the  lu'cessity 
of  taking  younjf  turn  and  training  them  so  that  they  will 
appreciate  the   necessity  <.f  being  careful:  Of  >lu>wing   them 
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that  pure  mechanical  and  mathematical  formulae  are  not  alto- 
gether reliable  and  dependable,  but  that  back  of  their  use 
there  is  need  of  experience  and  care,  and  this  training  is  of 
the  first  importance  if  satisfactory  results  are  to  be  obtained. 
The  perfection  of  the  man  as  well  as  of  the  machine  is  what 
.  .we  must  work  for. 

The  morning  session  on  Tuesday  was  opened  with  ad- 
dresses by  S.  G.  Thomson,  superintendent  of  motive  power 
and  rolling  equipment  of  the  Philadelphia  &  Reading,  and 
Frank  McManamy,  chief  of  the  boiler  inspection  department 
of  the  Interstate  Commerce  Commission. 

'T  MR.  Thomson's  address 

Mr.  Thomson  especially  emphasized  the  value  of  and  the  as- 
sistance to  be  derived  from  the  federal  boiler  inspectors. 
'These  men  are  all  experienced  and  their  duties,  in  taking 
them  from  one  road  to  another,  give  them  opportunities  for 
observation  that  do  not  come  to  the  average  boilcrniaker. 
They  are,  therefore,  possessed  of  a  mass  of  information  that 
they  are  quite  ready  to  impart  and  which  the  members  should 
take  every  opportunity  to  acquire.  It  behooves  every  boiler- 
maker  in  the  country  to  welcome  these  men  to  their  shops 
and  learn  what  they  can  from  them.  There  can  be  no  quarrel 
with  the  boiler  inspection  law  if  an  attempt  is  made  to  comply 
with  its  provisions  and  get  all  out  of  it  that  is  possible. 

Me  also  touched  on  the  difficulty  of  getting  good  men  to  do 
the  work  and  the  scarcity  of  apprentices  in  the  boiler  sho]). 
It  is  hard  and  noisy  work  and  needs  ample  compensation, 
both  physical  and  mental.  The  former  must  come  through 
the  wages  received  and  the  latter  from  the  satisfaction  of 
work  well  done. 

.;    >'"  ■•"  •       MR.   m'MANAMY's  ADDRESS        "''"    '•■'    •  '      '  - 

'■     Mr.   McManamy   took  exception   to   a   statement   that   had 
been  made  by  Mr.  Lee  to  the  effect  that  it  was  possible  to 
^pend  too  much  money  for  the  prevention  of  accidents,  and 
insisted  that  resources  could  not  be  wasted  in  an  attempt  to 
secure  greater  safety.     While   many  accidents  might  be   due 
■to  man  failure,  and  all  boiler  failures  might  be  attributed  to 
that  cause,  yet,  if  that  were  the  case,  then  the  application  of 
the    boiler   inspection    law   had    succeeded    in    reducing    man 
failures  by  about  60  per  cent  in   the   fatalities  due   to  boiler 
accidents  in  comparison  with  what  had  occurred  before  the 
law  became  effective.    Thus  for  the  first  year  of  its  operation 
and  for  the  following  nine  months  for  which  reports  are  avail- 
able the  reduction  has  been  48  per  cent.     If  the  application 
of    the    law    has    been    responsible    for    the    elimination    of    a 
•.  single  accident  that  caused  a  loss  of  life,  it  is  well  worth  while. 
>/  All   that  the   federal   boiler  inspectors   ask   is   co-operation 
4*)i»   the   part   of   the    l)oilermakers   and   others    who    are    respon- 
,:,sible   for  the  operation   of  boilers  on  railroads.     It  must  be 
riremembered   that   the   government   does   not   supply   the    in- 
spectors   that    are    to    do    the    everyday    work    of    inspection. 
That   is   done   by   the   employees  of   the   railroads,   who   thus 
become   the   real  government  inspectors. 

"'  As  for  the  factor  of  safety,  the  roads  have  been  working 
under  a  factor  of  safety  of  4  for  some  time,  and  the  manner 
in  which  it  is  proposed  to  enforce  a  strict  compliance  with 
this  factor  will  bring  no  hardship  to  any  one.  in  the  early 
inspection  of  boilers,  it  was  found  that  there  was  a  large 
number  of  them  that  had  a  very  low  factor.  In  fact,  some 
were  foimd  whose  factor  was  below  two,  and  surely  no  boiler- 
maker  would  advocate  running  a  boiler  in  that  condition. 
While  there  may  be  some  difiference  of  opinion  as  to  what 
might  be  the  best  factor  to  employ,  no  one  would  hazard  the 
opinion  that  2  was  correct  to  use.  In  the  early  inspection 
referred  to  it  was  found  that  there  were: 

■■'{.''•.-..■  212  boilers  who.se  factor  of  safety  was  less  than  2}4 
■:,*•..'„■  ;•:.  1,224  boilers  whose  factor  of  safety  was  less  than  3 
,  .•;'■.',•.■•■  2,371  boilers  whose  factor  of  safety  was  less  than  i% 
■•:',.,■-  ':  ■•  ■  4,524  boilers  whose  factor  of  safety  was  less  than  3'/4 
■•*.:■.  J  7. '54  boilers  whose  factor  of  safety  was  less  than  3^ 
-"•■., '■•■.;; '"12,043    boilers    whose    factor'  of   safety    was    less    than    4 


A  factor  of  safety  of  I  is  not  too  high  and  the  reason  for 
fixing  it  at  that  is  that  if  is  one  to  which  builders  have  been 
working  for  a  number  ol  years.  Nor  will  it  be  any  hardship 
to  comply  with  the  provisions  of  the  rulings,  for  the  railroads 
will  have  seven  years  in  which  to  bring  their  boilers  up  to  the 
standard.  No  road  can  pjossibly  be  tied  up  because  of  it.  As 
it  stands  the  regulation  gives  all  roads  up  to  January  1,  1915. 
to  bring  their  boilers  up! to  a  point  where  the  lowest  factor 
of  safety  will  be  3;  until  January  1,  1916,  to  bring  them  up 
to  a  factor  of  safety  of  3j<3;  until  January  1,  1917,  to  bring 
them  to  iy'z;  until  January  1.  1919.  to  bring  them  to  3^4,  and 
until  January  1.  1921,  to  |)ring  them  up  to  4.  That  is  a  fair 
sample  of  the  manner  in  U'hich  the  department  is  attempting 
to  co-operate  with  the  railroads. 

It  is  quite  natural  for  nien  to  resist  the  application  of  rules 
of  regulation  whether  they  be  good  or  bad,  even  though  those 
regulations  reallj'  make  np  difference  in  their  conduct.  But 
it  has  been  found  that  no  tig  interest  serves  the  public  to  the 


best  advantage  when  it  is 
Of  late  we  have  heard 
movement.      It    is    nothing 
ago.  when  it  was  enacted 


cussion,   the   roads   were  as 
and  it  was  found  that  out 


uncontrolled. 

a  great  deal  about  the  safety  first 
new,  for  it  started  about  22  years 
liat  the  railroads  should  equip  their 
cars  with  automatic  couplers  and  air  brakes.  At  that  time 
some  roads  were  using  these  appliances  of  their  own  accord, 
but  it  was  necessary  that  legislation  should  step  in  to  compel 
those  who  were  not  incline!  to  introduce  these  now  necessary 
parts  of  the  equipment  to  #o  so.  Surely  no  one  now  thinks 
that  the  compulsory  use  cjf  these  things  is  a  hardship,  nor 
would  any  railroad  man  thiiik  that  it  would  be  possible  to  run 
his  road  without  them.  - /..  . 

In  the  same  manner  thete  will  be  no  hardship  in  the  en--, 
forccment  of  the  regulation  regarding  the  factor  of  safety. 
The  railroads  are  not  to  be  asked  to  make  changes  in  a  day 
that  will  require  time,  and  1  oilers  will  be  allowed  to  run  until 
they  are  sent  to  the  shop  or  the  application  of  the  firebox 
and  wrapper  sheet.  So,  toe ,  it  will  be  found  that  these  rules 
are  not  new  but  merely  tha  application  of  old  rules  that  are-; 
already  fixed  and  in  use.     When  the  matter  was  under  dis-  ', 

ied  to  file  copies   of   their  rules. 
Df  the   170  roads  complying  with 
the  request,  practically  ever  r  one  of  them  returned  the  rules 
that  have  been  adopted  by  the   Master  Mechanics'  Associa->' 
tion,  so  that  these  have  became  the  basis  of  the  federal  rules. 

Turning   back   to   the   boiler   inspection   rules,   the   records 
show  that  in  the  first  year  there  were  856  accidents,  in   the 
second  there  were  820.  and  jin  the  first  nine  months  of  the  f 
third  year  there  have  been  but  523. 

.\\\  the  federal  authorities  ^sk  is  that  there  sliall  be  a  close 
and  hearty  co-operation  bet\NJeen  them  and  the  railroads  and, 
for  the  mf>st  part,  this  has  b^en  freely  given.       :.'-=■     ■>»■"•■  .'    .: 

■■•'V . '  i'TV  :! . '  >  secret.\kv-tr<asirkr's  reporT":\  ;  ^    i,  r'     ,"      :  ./ 

The  secretary's  report  showed  that  during  the  past  year 
$1,211  was  received  for  duea  and  from  other  sources;  that 
there  are  543  members,  but  that  some  of  these  are  delinquents 
in  the  payment  of  dues,  so  that  there  are,  today,  417  members 
in  good  standing.  The  treasurer  reported  a  balance  on  hand 
of  $647.67  after  the  payment  pf  all  outstanding  bills  to  date.  . 

/;;;   OXY-ACETYLENE  AND  ELECTRIC   WELDING  ■ 

The  committee  on  oxy-aceiylene  and  electric  welding  re-  ■ 
ported  that  oxy-acetylene  welfling  seems  to  be  satisfactory  in 
results  and   in  general   use.     ^racks  in   firebox   sheets  of  all 
kinds  have  been  welded  with  the  acetylene  process  and  some 
very  good  results  have  been  obtained.  >>..;'  (■\  - :'  •.■.■-'  - 

One  report  shows  that  cracks  15  in.  to  30  in.  long  have 
been  welded  and  have  given  eighteen  months'  service  without 
trouble;  also  half  side  sheets  kave  been  successfully  welded. 
Much  trouble  has  resulted,  lipwever,  from  sheets  cracking 
adjacent  to  the  welds,  or  in  the  welds  themselves,  due  to  the 
unequal   stresses  placed  upon  the  sheet  when  cooling.     For , 
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ifeinforcing  thin  places  in  sheets  such  as  at  washout  hole 
openings,  the  oxy-acetylene  process  is  of  value.  The  process 
is  serviceable  in  heating  sheets  for  laying  up,  in  the  fitting 
oi  boiler  work;  also  in  straightening  crown  sheets  where  they 
have  been  damaged  by  low  water,  as  the  heat  can  be  localized 
and  thus  not  injure  adjacent  sheets.  It  has  been  found  dan- 
gerous to  make  welds  adjacent  to  riveted  seams  and  staybolts, 
as  both  are  prone  to  leak  after  such  treatment  when  the. 
t<)iler  is  again  placed  in   service. 

--'  Oxy-acetylene  has  been  found  extremely  valuable  in  cutting 
l>oilcr  sheets,  engine  frames,  etc.,  and  in  some  cases  is  used 
preparatory  to  welding.  For  use  in  emergencies,  such  as  on 
wrecking  trains  where  time  is  a  big  factor,  it  has  proved  its 
worth  as  a  cutting  agent.  In  the  salvage  of  broken  parts  of 
rolling  equipment  and  of  shop  machinery  considerable  savings 
are  reported.  .   .■.•■-;■-  ,.,'^.v.  .;^v   v. -.-.•-,•  \    :;■.•^■^  ■■•.:•■■.  ■■:■-.-%;.■    .: 

Electric  welding  is  past  the  experimental  stage.    One  very  im- 
j)ortant  point  is  that  it  is  not  dangerous. 

■■'  Electricity  has  been  used  to  some  extent  for  cutting,  but  its 
i^rcatest  value  is  in  welding.  Cutting  is  done  with  a  carbon, 
using  it  in  the  holder  the  same  as  the  iron  rod  is  used  for 
welding.  This  method  of  cutting  is  not  fast,  but  it  can  be  used 
in  places  which  are  difficult  of  access  with  a  pneumatic  hammer. 

Side  sheets,  half  side  sheets  and  patches  on  iirebox  sheets 
are  successfully  applied,  using  the  welder  in  joining  the  sheets 
just  as  in  a  butt  joint.  Experience  has  shown  that  the  more 
crooked  the  seam  the  more  efficient  is  the  weld,  that  is,  the  sheets 
should  be  cut  in  an  irregular  outline  so  that  the  weld  will  not 
l)e  in  a  straight  line.     The  same  holds  true  regarding  patches. 

From  various  papers  received  by  the  committee  the  opinion 
in  regard  to  the  manner  in  which  sheets  should  be  fitted  to 
make  a  good  weld  seems  to  be  general.  The  best  results  have 
])een  obtained  by  placing  the  sheets  about  3/16  in.  apart  and 
beveling  them  from  the  fireside  about  the  same  as  a  sheet  is 
beveled  for  caulking.  This  allows  the  metal  to  burn  througli 
into  the  water  space,  filling  the  opening  entirely.  The  welded 
seam  should  not  be  more  than  1/16  in.  thicker  than  the  sheet 
which  is  welded.  Reinforcing  the  sheet  with  welding  metal  is 
poor  practice. 

The  welding  of  broken  mud  rings  makes  a  saving  and  is 
done  by  cutting  away  the  firebox  sheet  with  the  fractured  mud 
ring.  All  the  broken  parts  should  be  removed  to  give  ample 
room  for  the  welding.  The  welding  should  be  done  by  filling  in 
the  opening,  welding  the  firebox  sheet  and  ring  together. 
;'•:  Door  opening  flanges  are  repaired  by  setting  in  a  patch,  or  in 
many  cases  applying  a  collar  completely  around  the  opening. 
This  class  of  repairs  is  of  great  value,  as  in  many  cases  the  door 
opening  flanges  give  trouble,  when  the  remainder  of  the  firebox 
is  in  good  condition.  A  large  number  of  door  opening  patches 
and  collars  are  reported  to  have  given  good  service  for  the  past 
two  or  thre  years. 

One  of  the  most  frequent  questions  asked  in  connection  with 
electric  welding  is  what  success  is  obtained  by  welding  over 
old  seams  that  are  damaged  by  fire,  cracked  sheets,  and  old 
patched  seams  also  damaged.  In  most  cases  it  is  found  that  it 
is  a  very  uncertain  way  of  making  repairs,  as  in  many  cases 
the  weld  fractures  and  continues  to  give  trouble.  There  have 
been  cases,  however,  where  this  kind  of  repairs  have  held  fairly 
well.  Very  few  cases  of  welded  tube  sheet  bridges  have  given 
satisfactory  service. 

The  best  method  in  welding  tubes  in  the  tube  sheet  is  to  first 
apply  the  tube  in  the  usual  manner,  viz..  place  a  layer  of  metal 
around  the  caulking  edge  of  the  bead,  being  careful  not  to  put 
it  on  too  heavily,  and  hammer  it  while  it  is  at  a  white  heat.  If 
proper  care  is  taken  in  hammering  this  while  at  a  white  heat 
it  will  leave  the  metal  smooth  and  will  not  require  turning  up. 
Tubes  applied  in  this  manner  can  be  tightened  in  the  sheet  in 
case  of  leaks  from  the  weld  giving  out  by  the  ordinary  method. 
In  many  cases  the  tubes  have  given  double  the  mileage  when 
welded  in,  and  in  all  cases  show  a  decided  improvement.        /  .i 


Applying  new  "ends  to  tubes  by  tiie  electrical  process  is  being 
experimented  with  at  present  and  the  results  thus  far  obtained 
seem  to  be  superior  to  those  obtained  by  the  former.  The  weld- 
ing is  very  smooth  and  stands  well  under  test.  The  miscellane- 
ous uses  of  the  electric  welder  are  also  numerous,  such  as  re- 
pairs to  shop  machinery,  etc.  -'■'^  ''-''''''  "''^J-^r-'y.' 

The  report  was  signed  by  Frank  A.  Griffin,  chairman.      .;;..'' 

I'-'.-  -y-''-'-^;]'  ■■''':.-.'y--'--'-   ,,;■■  DrscussioN  -'-•'^^";;:'-"'.'-'-:^  ■";•''••   -■-':',_:■■'■■:■: 

There  was  some  confusion  at  first  owing  to  misunderstand- 
ings regarding  the  methods  to  which  the  members  referred. 
There  was  a  mass  of  directly  contradictory  testimony  as  to  the 
possibilities  and  the  shop  methods  to  be  employed  until  it  was 
required  that  each  speaker  should  state  whether  he  was  talking 
of  the  electric  or  the  oxy-acetylene  method.       ':-.-"-  ^   -  /  . 

In  the  matter  of  the  welding  of  tubes  in  the  tube  sheet,  it  de- 
veloped that  there  had  been  considerable  trouble  with  the  tubes 
breaking  just  back  of  the  weld,  and  in  some  cases  small  pieces 
had  broken  out,  but  had  been  welded  in  place  again  without  re- 
moving the  tube.  This  was  especially  apt  to  occur  in  bad  water 
districts.  The  welding  in  of  old  tubes  is  not  a  profitable  pro- 
ceeding, and  it  is  good  practice  not  to  weld  in  any  tubes  that 
are  more  than  two  or  three  years  old.  W  ith  new  tubes  no  diffi- 
culty has  been  experienced.  The  usual  method  of  applying  tubes 
that  are  to  be  welded  in  place  is  to  set  them  in  the  ordinary  way 
and  then  cement  them  around  the  edges  of  the  bead  with  the 
welder.  The  older  method  was  to  let  the  tube  project  through 
the  sheet  about  ?4  in.,  and  then  weld  it  in  place.  Some  tubes 
have  been  applied  without  the  insertion  of  the  copper  ferrule,  but 
there  has  been  trouble  with  them  and  it  has  been  necessary  to  roll 
and  expand  them  with  great  frequency,  so  that  it  is  always  better . 
to  use  the  ferrule.  t^  ' '■  ?  •  '{^'^  ^"^  -—--'"'"     -V^^"*;"  • 

The  application  of  patches  brought  out  a  good  deal  of  discus- 
sion, especially  as  to  the  best  method  of  holding  the  sheets  while 
the  welding  was  being  done.  Two  methods  were  proposed;  one 
was  to  fit  the  sheet  and  lay  it  loosely  in  place  and  then  weld, 
after  which  the  rivets  attaching  it  to  the  foundation  ring  or 
other  part  were  to  be  driven  and  the  staybolts  put  in.  The  other 
was  to  drive  the  rivets  and  insert  the  staybolts  before  the  weld- 
ing was  done.  \\  hen  the  patch  was  loosely  applied,  it  was  found 
necessary  to  drop  one  end  by  an  amount  proportional  to  the 
length  of  the  patch  and  allow  it  to  draw  up  as  the  welding  pro- 
ceeded. It  was  here  that  the  difference  of  experiences  came  out. 
Some  stated  that  it  was  impossible  to  put  the  tight  sheet  in  place, 
and  others  that  it  was  unnecessary  to  do  it  loosely.  It  finally 
came  out  that  with  the  oxy-acetylene  process  it  was  necessary  to 
use  a  loose  sheet,  while  with  the  electric  weld  the  sheet  could  be 
riveted  in  place  first. 

In  the  application  of  patches  it  was  found  that  the  oval  patch 
was  much  more  easy  to  make  a  success  of  than  tlie  rectangular 
patch,  and  that  the  round  patch  was  better  still.  Cases  were  cited 
where  oblong  patches  measuring  18  in.  by  44  in.  had  ]>een  in 
service  for  more  than  a  year  with  satisfactory  results. 

As  for  the  welding  of  cracks  a  numl)er  of  speakers  stated  that 
they  had  no  success  in  welding  cracks  that  were  more  than 
12  in.  long.  Also  it  must  not  be  expected  that  the  welded  crack 
will  last  as  long  or  give  as  good  service  as  the  original  sheet,  and 
this  holds  especially  where  the  patch  is  rectangular.  The  last  side 
welded  has  to  carry  the  greatest  stress  and  is  most  likely  to  give 
way,  and  this  is  especially  true  where  the  weld  is  made  with  oxy- 
acetylene  because  of  the  greater  heat  developed  and  given  out  to 
the  sheet  and  the  consequent  greater  contraction  of  the  welded 
part.       v,'".>  'Ji  .;-/:;■.  V;  v':  ~  ^'vS'Ji.':  ■*.-:"^  ';;•'-■ '■•^' 

In  the  electric  welder  it  was  urged  that  a  higher  voltage 
than  that  usually  employed  should  be  used.  In  one  case  the 
first  machine  worked  on  a  voltage  of  250.  the  second  had  500 
and  it  is  expected  that  the  third  will  use  1,500  with  greatly 
improved  results. 

Firedoors  are  welded  in  complete  without' the  tise  of  any 
rivets.     This  is  done  by  simply  laying  the  sheets  in  place  and 
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welding  along  one  edge  of  the  lip  of  one  of  them.  In  this  way 
a  tight  joint  is  obtained  and  one  that  does  not  require  any  calk- 
ing. In  some  cases  patches  were  made  with  a  corrugation  to 
take  up  the  expansion  with  very  satisfactory  results.  The  weld- 
ing of  button  head  stays  has  been  done  so  successfully  that  old 
worn  stays  have  been  made  as  strong  as  new  stays.  .     •"• 

Finally  it  was  recommended  that  for  welding  the  electric 
process  worked  the  best,  while  for  cutting  the  oxy-acetylene 
was  much  the  better. 

THE   CHEMICAL   TREATING  OF  FEED  WATER 

T.  F.  Powers,  Chicago  &  North  Western,  reported  in  part  as 
follows  on  this  subject: 
•      Feed  water  can  be  treated  successfully,  if  systematized  meth- 
ods   are   adopted   and    wonderful    results   can   be   obtained,   but 
otherwise  it  is  a  waste  of  money. 

The  cost  of  maintaining  treating  plants  will,  of  course,  vary 
according  to  the  price  of  chemicals  used,  which  are  generally 
lime  and  soda-ash,  these  being  the  cheapest.  There  is  no 
additional  cost  of  labor,  as  the  pumper  can  attend  to  the  plant 
with  his  other  duties. 

\\  here  treating  plants  are  not  installed,  good  results  can  be 
obtained  by  putting  soda-ash  into  the  tanks  of  locomotives. 
The  amount  per  thousand  gallons  should  be  determined  by  the 
chemist,  after  an  analysis  has  been  made  of  the  water ;  but  in 
either  case,  the  method  of  using  must  be  systematic  and  the 
blow  ofif  cocks  on  locomotives  used  regularly.  Blow  ofif  cocks 
should  be  so  applied  that  they  can  be  operated  from  either  side 
of  the  cab  by  the  enginemen  without  getting  off  the   seat   box. 

One  of  the  reasons  soda  ash  has  been  condemned  by  some 
railroads  is  because  the  claim  is  made  that  it  causes  locomo- 
tives to  foam  and  that  it  cuts  out  valves  and  packing.  This 
is  true  if  blow  off  cocks  are  not  used.  Soda  ash  is  put  into 
boiler  to  soften  the  scale  or  turn  it  into  a  sludge  or  soft  mud. 
This  should  be  removed  through  the  blow  off  cocks.  Their  use 
will  prevent  foaming  and  tend  to  keep  the  boilers  clean  and 
e.xtend  the  time  between  washouts,  as  it  is  the  opinion  of  the 
writer  that  it  is  a  detriment  to  the  boiler  to  cool  it  down  and 
that  the  longer  the  washout  period  can  be  extended,  the  better  it 
is  for  the  boiler.  With  the  use  of  water  from  treating  plants, 
or  using  soda  ash  direct  into  the  tanks  of  locomotives,  tlie  wash- 
out period  can  be  extended  and  the  changing  of  water,  in  most 
cases,  is  unnecessary,  provided  the  blow  ofif  cocks  are  used, 
'r  On  the  Chicago  &  North  Western  the  locomotives  are  fitted 
with  a  blow  off  cock  on  each  side,  on  the  outside  sheets  near 
the  front  corner  of  the  mud  ring.  Our  instructions  relative  to 
the  use  of  blow  ofif  cocks  are  to  blow  the  engine  into  blow  ofif  tanks 
when  leaving  the  roundhouse  and  to  use  the  blow  off  cocks 
every  few  miles  on  the  road,  or  at  least  once  between  every  two 
stations.  This  is  followed  closely  by  the  road  foreman  and 
master  mechanics.  The  blow  off  cocks  are  also  used  on  the 
arrival  at  the  roundhouse.  When  blowing  off  on  the  road,  the 
blow  ofif  cock  is  only  opened  from  three  to  five  seconds.  This 
does  not  mean  a  great  loss  of  water,  as  practically  all  that  comes 
out  in  that  time  is  mud.  A  good  demonstration  of  this  is  to 
open  the  blow  off  cock  on  an  engine  that  has  no  steam  on,  but 
with  the  water  still  hot.  All  that  comes  out  of  the  cock  for  tlte 
first  few  seconds  is  mud,  then  clear  water,  showing  that  it  is  in 
the  first  few  seconds  that  the  mud  is  cleaned  out.  .Another  proof 
is  to  open  a  blow  off  cock  against  a  snow  bank  or  fence ;  it  will 
be  spotted  in  one  place  only. 

On  one  150  mile  division  of  the  Chicago  &  North  Western 
using  treated  water,  a  few  years  ago  it  was  necessary  to  either 
change  water  or  wash  the  boiler  at  each  end  of  the  road. 
Now  with  the  same  water,  engines  are  making  1,050  to  1.500 
miles  between  washouts  and  are  having  no  trouble  on  account 
of  foaming.  When  plugs  are  removed  there  is  not  over  2  in. 
of  mud  on  the  mud  ring.  This  improvement  has  been  accom- 
plished by  systematic  use  of  the  blow  off  cocks,  as  described 
above.    ■_-.^..-..-  _.,,,_.;.    -.-.,..v..;;-:v..  ....-■>;;. '?.,■.-. 


Summing  up  the  benefits  derived  from  treating  water  with 
soda  ash  and  lime  in  treating  plants  or  putting  soda  ash  direct 
into  tanks  when  the  blow  off  cocks  are  used,  they  are : 

Failures  from  foamiiig  are  practically  unknown ;  washout 
period  is  extended ;  changing  of  water  is  not  necessary ;  better 
circulation  is  obtained,  making  better  steaming  engines ;  boil- 
ers are  kept  clean,  and  burnt  and  buckled  side  sheets  are  very 
rare ;  leaky  tubes  and  side  sheets  are  avoided ;  engines  are  run 
longer  between  shopping  for  tubes  because  scale  is  softened  and 
removed  by  the  blow  off  cocks  in  the  form  of  mud;  there  is  a 
decrease  in  the  expense  of  upkeep  in  roundhouse,  and  a  better 
feeling  among  men  running  engines,  because  engines  are  not 
failing  on  the  road  due  to  leaking  and  foaming. 

H.  W.  Armshaw,  Caradian  Pacific,  made  the  following 
report:  |     ^^  .^,\ .;.:..   .-..^  ..; ,. 

During  the  past  24  yecfrs  the  western  lines  of  the  Canadian 
Pacific  have  experimented,  with  many  different  methods  of  water 
treatment.  Tlie  chemical^  used  were  principally  lime,  soda  ash 
and  caustic  soda,  and  although  all  of  them  mixed  with  the  water 
in  various  ways  before  efitering  the  boiler,  only  one  of  them 
took  care  of  the  sludge. 

This  method  consisted  of  agitating  and  settling  chamber 
tanks,  with  means  for  re^ioving  sludge  before  the  water  en- 
tered the  boiler.  This  waj  very  satisfactory  at  times,  and  pre- 
vented heavy  scale  formation,  providing  sufficient  caustic  soda 
was  used  to  take  care  of  thip  majority  of  the  sulphate  of  Hme  and 
magnesia,  but  when  treate*  sufficiently  to  do  this,  the  engines 
foamed  so  badly  that  we  were  obliged  to  resort  to  round  trip 
washouts.  When  the  quantity  of  caustic  soda  was  reduced  to 
alleviate  foaming,  a  hard  flinty  scale  developed  around  the 
tubes  at  the  back  tube  she^t  end  and  rosettes  and  stockings  of 
scale  accumulated  around  the  staybolts.  together  with  a  forma- 
tion of  it  on  the  firebox  plutes. 

The  life  of  tubes  and  firebox  plates  was  lengthened  over  what 
was  obtained  with  crude  waiter,  or  with  any  other  class  of  treat- 
ment, although  it  was  noti  determined  whether  it  was  more 
profitable  to  renew  the  tubes  and  fireboxes  at  intervals  to  prevent 
boiler  failures   or  treat  the  water  as   described. 

During  the  past  18  moiiths  on  the  Saskatchewan  division 
and  for  about  one  year  on  tfce  Manitoba  division,  the  treating  of 
water  by  this  means  has  been  discontinued  and  a  polarized 
metallic  preparation  substituted.  The  results  of  the  applica- 
tion are,  that  it  is  possible  to. keep  the  boilers  clean  with  suflficient 
and  proper  washing  out,  to  tun  between  general  repairs  without 
the  removal  of  any  tubes  and  without  failures  because  of  leak- 
age. In  no  case  has  it  necessitated  more  frequent  washing  out 
than  with  other  methods  of  treatment.  It  has  in  all  cases  per- 
mitted 100  per  cent  more  mileage  between  washouts  and  in 
many  cases  it  is  possible  to  run  200  per  cent.  So  far  as 
wc  have  been  able  to  di.scoTer.  pitting  or  corrosion  does  not 
follow  application  of  this  tj-eatment.  It  does  not  aggravate 
foaming.  Its  action  on  the  removal  of  old  scale  and  new 
formation  appears  to  be  more  mechanical  than  chemical  in  that 
it  does  not  create  a  pasty  sludge  next  to  the  fire  plates  and 
tubes,  which  is  common  with  other  treatments  and  which 
prevents  the  water  getting  into  proper  contact  with  the  plates, 
being  most  difficult  to  wash  off,  thus  producing  overheating  of 
the  plates  and  tul)es,  which  frequently  results  in  boiler  failures. 
By  correctly  regulating  the  period  between  washouts,  with 
a  strict  observance  of  the  best  practices,  accompanied  by  good 
water  pressure,  it  is  possible  to  do  better  than  we  have  pre- 
viously, inasmuch  as  the  redaction  in  boiler  maintenance  and 
washing  out  expense  has  been  greatly  reduced,  together  with 
economy  in  water  consumption,  rubber  hose,  boots,  etc..  and 
less  general  wear  and  tear  on  the  tool  equipment  for  boiler 
washing  and  boilermaking.  There  is  also  a  large  saving  in 
coal  and  lighting  up  material  because  of  boilers  being  hot,  due  : 
to  less  washing  out.  and  also  an  increased  earning  power  of  ; 
the  locomotive  because  it  is  available  any  time  without  boiler- 
washing  or  boilermaker's  workw  ,-.    ,■ /. .  ..*,  ■.,-.•-  ;.  .  .•...: 
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Taking  into  consideration  the  many  advantages,  I  feel 
quite  satisfied  in  saying  that  it  is  more  profitable  from  a 
"'mechanical  standpoint  than  any  other  treatment  experimented 
with  during  my  experience.  It  is  very  conveniently  applied 
after  each  washout,  being  distributed  in  bars  over  the  crown 
;ind  tubes,  or  arranged  to  suit  what  the  inspection  indicates 
to  be  the  proper  place  to  locate  it,  according  to  the  condition 
:ind  design  of  the  boiler. 

It  is  too  early  in  our  experience  to  say  what  percentage  of 
saving  is  effected  in  boiler  maintenance  and  boiler  repairs  be- 
cause it  takes  several  years  to  arrive  at  an  intelligent  estimate 
of  its  use  compared  with  what  was  formerly  obtained.  How- 
ever, my  experience  with  it  so  far  demonstrates  that  it  is  a 
^reat  money  saver. 
;.:^"^"--'  :;■'-■  ■•■^•'\'->- '"■■"''  <;r  •"'    DISCUSSION  •  '■_''■■  :"■'  '•"  •;■■  ■-■'V  ■■■■•.■'"■. ^::'- 

The  discussion  was  very  meager  and  centered  around  the 
methods  employed  in  the  handling  of  the  boiler  where  water 
treatment  was  used.  The  main  thing  that  was  insisted  upon 
where  soda  ash  is  used  is  that  the  blow  off  cocks  should  be 
used  with  great  frequency.  On  one  road  there  is  a  blow  off 
cock  on  each  side  of  the  engine  that  can  be  operated  from  cab 
and  the  men  are  obliged  to  use  them  either  one  for  each  mile 
run  or  at  least  once  between  stations.  Where  this  rule  has  been 
observed  there  has  not  been  a  single  case  of  a  burned  side  sheet, 
and  all  difficulties  with  foaming  has  disappeared.        :  A  ■..;'-       /. 

Some  experience  was  cited  with  the  different  kinds  of  boiler 
compounds,  but  their  success  hinged  to  a  great  extent  on  the 
systematic  use  of  the  blow  off.  Polarized  mercury  came  in 
for  a  good  part  of  the  discussion,  and  there  was  a  difference 
of  opinion  as  to  its  continued  efficiency.  In  one  case  it  was 
found  that  it  cleaned  the  boiler  of  old  scale  and  for  a  time 
thereafter  seemed  to  work  all  right,  when  hard  scale  formed 
and  it  did  not  do  as  well  as  soda  ash.  In  another  case  it  had 
supplanted  a  series  of  water  treating  stations  that  extended 
over  a  whole  bad  water  division,  to  the  great  saving  of  expense 
for  the  railroad.  It  does  not  attack  the  brass  work  and  greatly 
reduces  roundhouse  expenses.  In  short,  it  has  saved  many  thou- 
sands of  dollars,  besides  doubling  and  trebling  the  mileage  he- 
.■^'.^twcen  washouts.  ..-vZ--^  'v.  i  r;  V  :  ./■...  '-l'-.-'-.,'''.  ;.,;•■-■'!!  '■■'  ;'^^-^  'iy 
:;':;•  But  when  all  is  said,  the  success  of  any  compound  depends 
-.^;-..^poii  its  applicability  to  the  particular  water  that  is  used. 

:i  ■      FLEXIBLE  STAYBOLTS  IN  PLACE  OF  SLING  STAYS 

\i'-'.  It  was  merely  brought  out  that  there  is  no  advantage  in 
their  use  insofar  as  the  prevention  of  the  cracking  of  the 
flange  of  the  tube  sheet  is  concerned,  as  the  rehef  of  the  bend- 
ing stresses  to  which  that  part  is  subjected  does  not  seem  to 
ha\e  any  appreciable  effect.  The  reason  why  they  are  used  in 
that  place  is  that  they  are  so  easy  to  apply,  ^      ...  ....,• 

COMBUSTION    CHAMBERS   IN     LARGE  LOCOMOTIVES 

.:■:•;.  The  committee  reported  that  but  few  railroad  companies  are 
using  boilers  with  a  combustion  chamber  to  any  great  extent. 
The  Chicago,  Milwaukee  &  St.  Paul  has  605  locomotives  equipped 
with  combustion  chambers.  These  are  of  the  Mallet,  Mikado,- 
Pacific  and  Prairie  types,  and  are  equipped  with  arch  brick 
tubes. 

The  first  of  this  class,  a  Prairie  type  freight  engine,  was  put 
in  service  in  1907.  which  gives  nearly  seven  years'  experience, 
and  should  be  ample  time  to  demonstrate  the  benefits  derived 
from  a  combustion  chamber  boiler  or  any  weak  points  or  faulty 
construction.  The  depth  of  these  combustion  chambers  is  from 
32  in.  in  the  Prairie  type  to  76  in.  in  the  Mallet.         --.•.'.;; 

1;^'.::-     The    Prairie   type   engines   have  tubes   13   ft.  4  in.   long  and   2 

;■'  in.  in  diameter;  the  Pacific  type  tubes  are  19  ft.  long  and  2  in. 
in  diameter;  the  mikado  type  tubes  are  17  ft.  7  in.  long  and 
2  in.  in  diameter,  and  those  of  the  Mallet  type  are  24  ft.  long 
and  2J4  i"-  '"  diameter,    'r;.':^":'?'^"-'  >•-    ':  ^'-i-jf-'-^'':' :. 

...--^    The  Prairie  type  engines  have  service  records  of  more  than 


185.000  miles  between  tube  settings,  the  Pacific  type  more  thatt. 
196,000  miles,  the  mikado  type  more  than  90.000  miles,  and  the 
Mallet  type  more  than  86,000  miles.  'y-i-J^r'  :..,-'----^\-  .  ^^V  ".^  :'■■'■:'■ 

There  are  195  of  the  Prairie  type,  and  during  the  past  seveit'i 
years    these    engines    have   been    in    service    over    most    of   the^ 
system.     While   a   great   many   of   them   are   in   bad   water   dis- 
tricts,  the   tube   records   show   over   three   years'    service    from 
the  majority  of  the  engines,  and  in  juany  cases  50,  60  and  70 
months'   service.     Twelve   of   these   engines   are   still    in   service 
with    the   original   tubes    now    having   60   months'    service.      In  : 
this    class    no    new    fireboxes    have    been    applied    except    where ; 
damaged  by  low  water.     A  number  of  side  sheets,  door  sheets 
and   back   tube   sheets   have   been   applied,    but   only   two    inside . 
throat  sheets  and  one  combustion  chamber. 

■  ;  There  has  been  but  little  trouble  due  to  seams   leaking.     In 
some    cases    where    there    was    trouble    with    seams    leaking    on 
top   of  the   inside   throat   it    was   found   necessary   to    scarf  the ': 
sheet  down  and  apply  new  rivets  or  bolts,  but  where  this  work  ■ 
had  been  done  originally  in  a  proper  manner,  the  seams  did  not- 
give  much  trouble  on  account  of  leaking.        ' .  .   y   ,     .     .\     -•..■:.■., 

The  only  trouble  discovered  at  all  was  broken  braces  frorh/ 
the  bottom  of  the  combustion  chamber  xc  the  bottom  of  the., 
shell.     It  is  believed  that  the  cause  is  temperature  strain.       .■    * 

The    Pacific   type    engines    are   giving   good    service,   the    fire*  • 
box  sheets  standing  up  well.     A  few  side  sheets  and  a  number 
of  back  tube  sheets  have  been  applied.     Over  36  months'  service ' 
with  one  setting  of  tubes  is  being  obtained  and  with  but  very 
little  trouble  on  account  of  tubes  leaking.      ■'■'^-':  '^'■'i..:\-'  -^  ::.:''J  ''' 

A  few  of  the  disadvantages  of  combustion  chamber  are  in-, 
creased  cost  of  construction;  breaking  of  throat  stays;  diffi-;: 
culty  of  removing  broken  staybolts  from  the  bottom  of  the 
combustion  chamber;  the  occasional  leaking  of  seams  on  the-.' 
inside  throat  sheets;  the  necessity  of  cleaning  out  the  com- 
bustion chamber  occasionally  due  to  not  keeping  the  bottom: 
tubes  open.  [ 

To   offset    this    there   are   the    following   advantages :    .\   good  • 
free   steaming   engine   due   to   better   circulation   and  more   ef-- 
fective  heating  surface;   less  caulking  of  tubes,   longer   service^ 
as  shown  by  the   record,   and  less   cold  air  striking  the  tubes; 
each   renewal   cost   of  tubes   less  on   account   of   shorter   tubes; 
increased   life   of  back  tube   sheet  due  to   less   tube   work;   de- 
creased cost  of  renewal  of  back  tube  sheet  on  account  of  smaller 
sheet,  less  labor  to  apply,  no  staybolts.  no  arch  tubes,  no  mud' 
ring;    increased   life  of  arch   brick  on   account  of  not   having  to, 
knock  out  the  arch  when  renewing  or  working  the  tul>es ;  due" 
to  increased  combustion  space  above  the  fire,  the  combustion  of- 
the  coal  is  improved  and  the  smoke  nuisance  is  greatly  reduced;:, 
a  combustion  chamber  boiler  has  a  shorter  flue,  making  a  saving;, 
on  the  original  cost.     Fewer  tubes  are  applied,  making  another 
saving,  and  a  l>etter  tube  sheet  is  obtained,  due  to  wider  bridges 
and  better  spacing,  and  therefore  a  better  circulation. 

The  report  was  signed  by  A.  X.  Lucas,  P.  1'.  Gallagher  and 
R.   A.   Pearson.        ,__[:'■■■     . :,;'  i  -Tyy'-.  -!'■■-  .^'V  A-'''"  KJ';:.v  -  ■^■^■■■^^'■ 

,     One  zof   the    advantages    of   the   combustion    chamber    is    that 
the  tube  sheet  is  very  much  more  easily  applied  than  in  the  case- 
of  the  ordinary  construction.    Staybolts  break  in  them,  especially 
in  the  first  row  from  the  tube  sheet,  but  this  can  he  obviated  by; 
the  use  of  the  flexible  bolt.     It  was  also  found  that  where  the >' 
air  pump  was  placed  over  the  bolts  they  broke  and  when  it  was 
removed  the  breakage  ceased.     In  oil  burning  service  it  is  well 
to  protect  the  seams  with  seam  brick,  and  this  can  be  obtained 
of  any  shapes  to  cover  any  part  of  the  chamber  that  it  is  desired 
to   protect.     Tube    failures   are   ver\'   much    less   with    the   com- 
bustion chamber  than  without  it  and  there  are  records  of  a  life 
of  from    L^COOO  to  200,000  miles.     There  has  been   some  trouble 
with  the  wings  on  the  inside  of  the  chamber,  but  this  was  at- 
tributed to  the  quality  of  the  coal  that  was  used  and  the  fact  that 
the  seams  were  not  protected  with  scam  brick.     \,    :■.■  ^.. .::■:.;:■..■;,■ 
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RADIAL  STAYS  IN  THE  CROWN  SHEETS  OF  OIL  BURN- 
ING   LOCOMOTIVES 

^.    "The     committee     reported     that     the    screw    crown    bolt    and 

radial  stay,  with  a  taper  of  ^  in.  in   Ij-^  in.   riveted  over  on 

the     fire     side    of   the     sheets,    give    the   best    service.     Where 

crown  bars  are  used  an  extra  heavy  wrought  iron  pipe  thimble 

should  be  used   between   the   sheet  and   the   crown  bar.     When 

radial  stays  are  used  they   should  l)c  riveted  over  in  the  same 

manner  as  when  crown  bolts  are  used.     Some  roads  are  using 

a  taper  nut  on  the  bottom  end  of  radial  stajs  over  the  crown 

sheet  on  coal  burning  engines.     This   is  also  thought  to  be 

beneficial  on  oil  burning  engines.     The  report  was  signed  by 

C.  L.  Hempel,  chairman.  ,..,-     ,  »   _.••       ■'.     •  ^ .     ..  . 

EFFECT    OF  THE  METHOD  OF  FLUE  CLEANING  ON 

■•■■'•k-:.---    .•  SCALING     ,.•,>;,-:.„„...    :-:v  f,    r.--}-. 

The  committee  on  this  subject  reported  that  if  the  flues  are 
properly  cleaned  in  a  rattler,  by  a  dry  process,  or  are  run  in 
water,  they  will  not  scale  up  more  readily  than  new  flues. 
Experience  indicates  that  when  flues  are  properly  cleaned  in 
the  rattler  there  is  no  material  difference  in  the  mileage  ob- 
tained, nor  in  the  amount  of  scale. 

There  are  certain  makes  or  designs  of  flue  cleaners  of  the 
rotary  type,  which  leave  small  crevices  in  the  body  of  the 
flue,  causing  the  scale  to  accumulate  very  rapidly,  and  flues 
cleaned  in  this  manner  accumulate  the  scale  more  rapidly,  and 
accumulate  a  greater  amount  of  scale,  in  the  same  length  of 
time,  than  when  they  are  new  or  cleaned  bj"  the  rattling 
process.  This  kind  of  a  machine  does  not  clean  the  interior 
of  the  flue,  which  is  very  detrimental  to  it.  The  new  or 
rattled  flues  are  thoronghly  clean  on  the  inside. 
•  This  system  of  cleaning  flues  with  a  rattler  does  not  cause 
them  to  scale  after  the  application  to  the  boiler,  if  they  are 
thoroughly  cleaned  and  the  exterior  left  in  a  smooth 
condition. 

Rough  and  improperly  cleaned  tubes  cleaned  by  methods 
which  leave  the  exterior  rougli  and  uncleaned  and  crevices  in 
the  body  of  the  flue,  will  undoubtedly  scale  more  readily  in 
the  boiler  than  new  or  smoothly  cleaned  ones. 

The  rolling  of  dirty  tubes  in  a  dry  rattler,  or  in  water  rat- 
tlers, or  on  the  chains  of  an  ordinary  rattler,  seems  to  be  the 
best  form  of  cleaning,  as  it  not  only  gives  a  smooth  polished 
surface  on  the  outside,  but  loosens  and  cleans  out  all  the  dirt 
from  the  interior  of  the  flue.  If  the  flues  are  propcrlj-  cleaned 
in  the  above  mentioned  manner  they  will  not  scale  any  more 
rapidly  than  new  ones,  when  the  same  kind  of  waters  are 
used  in  the  boilers.  After  all,  the  amount  of  scale  accumulat- 
ing on  the  flues  depends  almost  entirely  upon  the  amount  of 
impurities  or  chemical  properties  contained  in  the  water  used. 

If  the  flues  are  cleaned  properly  on  the  outside  surface  with 
a  flue  rattler  either  by  the  dry  process  or  in  the  water  and 
the  replaced  or  pieced  flues  are  free  from  scale  and  as  smooth 
surface  as  that  obtained  with  a  new  flue,  the  thickness  of  the 
body  of  the  flue  does  not  create  a  condition  which  accelerates 
scale  formation,  although  becoming  thinner  with  age.  l-'ur- 
ther,  members  of  the  committee  have  never  been  able  to 
obtain  more  flue  mileage  from  a  new  flue  than  a  rattled  one, 
if  the  flues  are  cleaned  properly.  •  •..  .    i  .■;.:• 

The  report  was  signed  by  B.  F.  Sarver,  H.  R.  Mitclietl  and 
M.  J.   Guiry. 

■■■'^■'^■v:-  DISCUSSION       •••.■■     •:.,.■.■:■■■■:•'•";.:•■'";  ..'C'-. 

The  discussion  strayed  off  into  the  method  of  rattling  and 
was  very  brief.  It  was  suggested  that  many  of  the  troubles 
due  to  rattling  were  due  to  carelessness  in  the  doing  of  the 
work  where  the  rattlers  were  neglected  and  the  tubes  were 
allowed  to  remain  in  them  for  a  long  time  so  that  they  were 
dented  or  cracked.  Where  the  work  is  properly  done,  the 
tubes  are  rattled  until  they  are  clean  and  no  longer,  and  then 
they  are  taken  out  and  separated  at  once  into  lots  represent- 
ing scrap  tubes,  those  that  are  to  be  cut  and  those  that  are 


in  good  condition.  Ko  appreciable  difference  could  be  de- 
tected in  the  adherence  of  the  scale  due  to  the  method  of 
cleaning  the  tubes.     ,L    \^-:;.;i  •;•;>;    .;y^ 

As  for  the  cleaning  of  the  inside  of  tubes  of  oil  burning 
locomotives  there  is  Ho  difficulty  about  that,  as  the  regular 
sanding  accomplishes,  all  that  is  needed.  It  was  recom- 
mended that  wet  ratting  be  used  and  that  the  speed  of  tiie 
rattler  be  made  from' 15  to  20  revolutions  per  minute. 

-.  .  .  ..^  wed^esd.\y"s  proceedings        ..   .   .^^.■.     /  . 

On  Wednesday.  May  27,  the  members  visited  the  plants  of 
the  Parkesburg  Iron  Company  at  Parkesburg,  Pa.,  and  the 
Lukens  Iron  &  Steel  jCompany  at   Coatesville,   Pa. 

'/ '-'   "■'  thuiisd.ky's  proceedings  ■■•' J  '  '  >>-  : 

At  the  opening  of  the  Ust  session  on  Thursday  morning.  May  2N, 
Henry  J.  Hartley,  superintendent  of  the  boiler  department  of  the 
Wm.  Cramp  &  Sons  Shi))  &  Engine  Building  Company,  delivered 
an  address.  He  spoke  tVst  regarding  the  great  developments  that 
have  taken  place  during  the  past  few  years  in  the  size  and  duties 
of  steam  boilers,  especially  those  that  are  used  for  marine  pur- 
poses, and  then  spoke  qf  the  importance  of  hydraulic  rivettint; 
as  bearing  on  the  efficifency  of  boilers.  He  considered  it  the 
most  important  part  of  A  boiler.  Defects  of  design  and  even  of 
materials  may  be  corrected  by  careful  and  skillful  workmanship, 
but  when  there  is  a  detect  in  the  rivetting  it  holds  until  the 
boiler  is  in  service  and  ihen  it  will  manifest  itself  without  fail. 
Defective  rivetting  is  e>i:eedingly  diflicult  for  the  inspector  to 
detect  and  it  is  only  wlen  leakages  in  service  occur  that  the 
trouble  is  seen.  The  fundamental  principle  of  good  rivetting  is 
that  the  rivets  shall  completely  till  the  holes  and  the  fact  that  they 
did  not  fill  the  holes  is  the  reason  why  there  was  so  much  difficul- 
ty with  hand  rivetting.  Weaknesses  can  often  be  traced  to  this 
because,  then,  the  stress  od  the  rivet  is  increased  and  there  is  apt 
to  be  a  movement  of  the  pete  or  the  rivet  that  results  in  shearing 
or  leaking.  It  has  been  found  that  it  is  well  to  have  the  total 
area  of  the  rivet  sections/  somewhat  more  than  the  net  section 
of  the  plate.        ....■■:•        .1    ■-.'."••  ■;.   '■'•;•:••...-'  •.■.-•..-■:     •V'^-^v 

Again,  as  the  rivet  is  Ipset  on  the  point  end  first,  and  thus 
fills  the  hole  at  that  point!  it  is  well  to  have  a  fillet  at  the  head 
end  so  that,  in  the  drivingl  the  rivet  will  have  a  tendency  to  fill 
the  hole  at  that  point  also  end  thus  make  a  water  tight  rivet.  In 
heating,  it  is  well  to  heat  the  head  to  a  bright  cherry  red  and 
the  point  to  a  dull  cherry  red.  This  gives  the  rivet  a  tendency 
to  upset  more  readily  un4er  the  head  and  when  the  machine 
comes  down  on  the  point  tht  result  is  that  the  whole  hole  is  filled. 

It  has  been  found  by  careful  experiment  that  for  a  %  in.  rivet 
the  static  pressure  for  driving  should  be  about  25  tons;  for  a  ^ 
in.  rivet  about  33  tons ;  for  i  %  in.  rivet,  50  tons ;  for  a  1  in.  rivet. 
66  tons;  for  a  I'/s  in.  rivet,  75  tons,  and  for  a  1J4  in.  rivet,  lOO 
tons.  When  these  pressures  are  reduced  to  the  pressure  per 
square  inch  of  section  it  will  be  found  to  be  about  161,000  lb. 
for  a  %  in.  rivet;  150,000  lb.  for  a  ^  in.  rivet;  166,000  lb.  for  % 
in.  rivets;  165.000  lb,  for  1  iij  rivets;  150,000  lb.  for  V/s  in.  rivets; 
166.000  11).  for  114  in.  rivets;  the  average  of  the  whole  being  about 
163,000  lb.  per  square  inch  of  section. 

John  M.  Lukens  who  was  to  have  delivered  an  address  at  this 
time  was  prevented  from  so  doing  by  illness  and  a  telegram  of 
sympathy  was  ordered  sent  to  him.  ,.•.••"••.. 

The  report  of  the  committee  on  topics  for  the  next  convention 
was  referred  to  the  executive  committee. 

ELECTIOK    OF   OFFICERS         '    "'     '  '■••'•■    -  - 

The  following  officers  were  elected  for  the  ensuing  year : 
President,  James  T.  Johnston,  foreman  boiler  maker,  Santa  l'\- 
System ;  first  vice-president,  Andrew  Greene,  general  foreman 
boiler  maker,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis ;  second 
vice-president,  D.  A.  Lucas,  feneral  foreman  boiler  maker,  Chi- 
cago, Burlington  &  Quincy ;  third  vice-president,  John  B.  Tate, 
foreman  boiler  maker,  Pennsylvania  Railroad;  fourth  vice-presi- 
dent, Charles  P.  Patrick,  foreman  boiler  maker,  Erie  Railroad  : 
fifth  vice-president,  Thomas  X^wis,  foreman  boiler  maker.  Lehigh 
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\'alley;  secretary,  Harry  D.  \'ouglit:  treasurer,  Frank  Gray; 
foreman  boiler  maker,  Chicago  &  Alton.  2^1  embers  of  the  execu- 
tive board :  J.  Winterstein,  foreman  boiler  maker,  Philadelpliia  & 
Reading;  Harry  Weldin.  foreman  boiler  maker.  Pennsylvania 
Railroad;  Thomas  Powers,  foreman  boiler  maker,  Chicago  & 
North  Western. 

The  Boiler  Makers  Supply  Men's  Association  elected  the  fol- 
lowing officers :  President,  J.  C  Campbell,  Chicago  Pneumatic 
Tool  Company;  vice-president,  D.  J.  Champion.  Champion  Rivet 
Company ;  secretary  and  treasurer,  Geo.  Slate,  The  Boiler  Maker, 
New  York.  ilV.  .'s  .""•  y-y.:<"='-''-'^  ■■''-'■'':'''- :".■■.  '-S  S'- ■■/■'■:'-'  \-^-  '.'■•'-'V.t,' 


DRILLING  THE  SMOKEBOX  FLANGES  OF 
,  ,  ;    :.    LOCOMOTIVE  CYLINDERS       .      v 


BY  ERNEST  W.  SLINGSBY         [      :     -    ^ 

In  the  accompanying  line  drawing  is  shown  a  device  for  facil- 
itating the  boring  of  bolt  holes  in  the  smokebox  flanges  of  loco- 
motive cylinders.  It  provides  a  means  whereby  the  angle  of  the 
smokebox  flange  may  be  readily  changed  so  tliat  the  drilling  may 
be  done  on  a   radial  drill. 

Two  heavy  cast  iron  brackets  are  rigidly  bolted  to  the  base 
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'  Device  for   Holding   Cylinders   While   Drilling   Smoke   Box   Flanges 

of  a  radial  drill,  the  arm  of  which  has  vertical  adjustment.  One 
of  the  brackets  is  fitted  with  a  lead  screw  and  clamp  such  as  is 
used  in  the  tailstock  of  a  lathe,  l-^ach  bracket  is  fitted  with  a 
large  cast  iron  cone.  The  cones  have  a  common  horizontal  axis 
about  which  they  are  free  to  revolve.  The  distance  between 
them  can  be  varied  by  means  of  the  lead  screw.  As  shown  in 
the  illustration,  the  cylinder  is  clamped  and  held  in  correct  aline- 


Cylinder  in   Position  for  Drilling  Smoke   Box   Flange 

ment  between  the  cast  iron  cones,  and  in  this  position  is  free  to 
revolve  about  the  axis  of  its  bore.  The  smokebox  flange  can 
tl-en  be  held  at  any  angle  desired  by  means  of  an  adjustable 
bar   bolted   to   the   center    facing. 

Before  this  device  was  installed  it  was  necessary  to  drill  the 
smokebox  flange  holes  with  a  pneumatic  drill,    -^^-y^,  :\' ■;:':' •'■:%- 


Tar  from  Coal.— tn  Great  Britain  al)out  1.325.000  tons  of  tar 
are  annually  produced  by  the  destructive  distillation  of  coal, 
from  which  about  10,000,000  gal.  of  benzol  are  recovered,  i;."  t  .-i- 


%.. 


r  APPRENTICE  MATERIAL     u 


-'■''•  'V'-^'"'-?^'-'^   :'•'  BY  A.  B.  KERR  ..s/" ':.^^■:■^v;    ^^;f^ 

Instructor  of  Apprentices,  St.  Louis  &  Saa  Francisco,  Springfield,  Mo. 

The  old  adage,  '"Be  sure  you  are  right  and  then  go  ahead"  is 
of  more  importance  today  than  when  it  was  first  spoken,  because 
there  are  now  so  many  more  ways  of  starting  anything.  His- 
tory and  experience  have  so  convincingly  proved  this  truth  that 
it  is  modern  practice  to  eliminate,  so  far  as  possible,  all  chance 
of  failure  from  any  venture  or  organization.      ;•.-■•.•..:•::..■;.•: 

The  selection  of  the  material  is  the  first  consideration  wh^n 
an  organization  is  planned,  a  building  proposed  or  an  engine 
designed.  The  material  is  subjected  to  tests  to  determine  its 
strength  and  capacity.  Consider  the  shop  of  a  railroad  as  a 
delicate  and  complex  machine.  The  mechanical  appliances  such 
as  lathes  and  planers  are  supposedly  the  iK'st  of  their  kind ;  it  is 
then  the  men  who  make  the  shop  efficient  or  otherwise.  As  each 
part  of  a  liiechanical  device  is  carefully  selected  and  tested,  so 
should  each  man  be  chosen  so  far  as  is  possible..    . 

If  a  shop  is  using  material  that  is  full  of  flaws,  it  cannot  turn 
out  a  serviceable  linished  product.  One  of  the  greatest  faults 
of  the  apprentice  system  of  today  is  that  the  "material"  is  not 
inspected  closely  enough;  this  is  the  reason  the  finished  product 
is  often  of  a  low  standard.  While  most  railways  have  a  certain 
standard  of  examination  t\>r  prospects,  yet  little  or  no  inquiry 
is  made  as  to  the  applicant's  character,  his  morals,  his  circum- 
stances and  his  real  reasons  for  entering  the  apprenticeship^.- 
Several  concerns  maintain  bureaus  whose  specific  function  it  is 
to  supply  the  different  shop  departments  with  systematically 
selected  men.       "      - 

The  recruiting  of  workmen  in  the  shop  is  not  given  the  con- 
sideration it  should  have.  To  obtain  men  of  good  character, 
men  who  have  been  trained  in  the  practice  of  their  crafts  and 
who  are  good  mechanics  should  be  the  purpose  of  every  em- 
ployment officer.  The  company  would  then  have  a  machine 
tiiat  would  produce  the  best  results.      ■;■.    •   ■-.p'-.    •\.-.' -'■;■-/;-.';. :..;" 

The  Tapprentice  system  of  providing  materiat  from  which  to 
develop  skilled  mechanics  is  much  better  than  the  helper  plan; 
industrial  instruction  increases  the  ability  and  capacity  of  the 
man.  and  an  efl^cient  man  is  developed  quicker.  But  in  order 
to  obtain  wortliy  boys  to  take  up  the  trades,  they  must  be  shown 
an  inducement.  Make  the  apprentice  system  so  attractive  that  it 
will  draw  desirable  material  to  itself;  make  the  system  stand 
on  its  own  merits.  Advertise  to  all  the  employees  that  the  sy«^ 
tem  offers  an  excellent  opportunity  to  their  sons;  advertise  also 
over  all  the  territory  covered  by  the  road.  Comprehensive  pamph- 
lets describing  and  illustrating  the  apprentice  work  may  be  <)is- 
tributed  to  advantage  in  a  manner  similar  to  that  followed  bv  the 
traffic  department,  taking  into  account  the  different  fields.  The 
selection  of  apprentices  is  a  business  matter.  Yet  few  roads,  if 
any,  openly  solicit  apprentice  material;  they  choose  rather  \o 
make  a  selection  from  whatever  applicants  may  present  \\\(im' 
selves.-;:-;:--:--.--vvT- :..■;:■ :  ,  '-.'  ■■-■''^.■^  };/':::■  -  '■:  '^Xv-^^y-  ij  -"A.  '■  .-;;■■";-• -.^v' 

Boys  of  good  quality  must  be  sought  just  as  any  other  materiat 
of  good  quality.  Some  may  drift  to  the  shop  and  apply,  but 
there  are  many  boys  of  the  right  kind  who  have  never  consid- 
ered such  an  action,  generally  because  they  do  not  know  the 
conditions.  To  them  and  to  their  parents  the  railroad  is  an  em- 
ployer to  be  shunned:  they  think  of  the  work  as  labori<.us  and 
dirty,  with  close  confinement,  exacting  discipline,  harsh  foremen 
and  small  payi*  ;.\  j.  \.:;  ;"  -^  '  :V--W'r..;^rv'^V-:v^^^  :  C  i" 

The  officer  to  whom  the  prospective  apprentice  presents  him- 
self should  be  a  good  judge  of  boys,  in  addition'- to  being  a  dose 
student  of  human  nature.  Judging  men  is  different  from  judg- 
ing boys.  Endeavor  to  put  the  boy  at  his  ease  and  then  lead 
him  to  talk  of  himself:  of  his  home;  of  his  friends  and  his  asso- 
ciates; be  very  much  interested;  be  congenial  and  sympathetic. 
Learn  the  character  of  the  boy;  that  is  the  point  of  vital  im- 
portance, for  it  is  on  this  foundation  that  good  mechanics  must 
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KADIAL  STAYS  IN  THK  CROWN  SHEETS  Ol    Oil.  BIKN- 
;       L  ^        IN(;    LOCOMOTIN  HS 

;  -iTJie    committee     teiK»ftccl     tli.it     tlio    screw    crcun    b«>lt    and 

raVtial  sti^y,  \Yith- a  taper  of  34    in.   in    I'j    in.   rivitcd   over   on 

tlu-     fire     side     of   the     sheets.    j;ivc    the    Inst    service,      ^\'here 

.cr<>\vn  bars  are  usetj  an  extra  heavy   wniuylit   imn   jiipe  thimble 

siinruhlbt'   used   between    tlu-    -iuet    and    tlie    crown    bar.      When 

.  radjar stays  flire  i»scd ':thw  -lioubl   I'e   riwied  over  in   tlie  same 

iiianher  as  wlieii  crown  b.«lts  are  u-ed.     Some  roads  are  n.->inj.j 

a  taper  luit  on  tlie  bott<ini  end  oi'  radial  >tays  o\er  tlie  crown 

sheet  rtnv«»al   burnin,!*   engines.     Tlii-   i^  al-o   thouuht   to  be 

hejietlcial  on  V>il  bnrninir  cti.trine-.      Tlu    r<  jiort   was  -i^iied 

t".'.Li.  if^lcnipcl,  cliainnan.       .-..>:.  ..      - 


l)V 


EFFECT    OF    IHi:  METHOD  OF   FIT  F  CFFAMNG  ON 

'_■:;„-■■:     '-.v  ■■:;■■■' --y '■■'::■■-■-       SCALING...  ;>:./■-■ -r,-,' ;.v  :?;•. ■• 

:  The  committee  '>n  this  .-ubject  reported  that  it*  the  flues  are 
properly  cleaned  in  a  rattler,  by  a  dry  process,  or  are  run  in 
water,  they  will  iiot  scale  up  more  readily  than  new  tlucs. 
Flxperieitce  indicates  that  when  tlue.-^  are  I'roperly  cleaned  in 
the  rattler  there  is  ino  material  difference  in  the  mileai^e  ob- 
tained, nor  in  the  amount  i>t  scale 

'.There  are  certain  niake>  or  desii^ns  of  lUu-  cleaners  of  the 
r<«tary  type^  which  leave  >mall  crevices  in  the  body  of  the 
rti»e,caiisinir  the  scaK',t«>.  accumulate  \  ery  rapidly,  and  tlues 
cleaned  in  this  manner  accumulate  the  scale  more  rai>idly.  and 
accuniulate  a  yriater  aniouut  of  >ca!e.  in  the  same  leiijith  of 
tjme.  than  when  they  are  new  4.r  cleaned  by  the  rattliu}.; 
process.  This  kind  of  a  mavhine  dov  not  clean  the  interior 
of  the  tlue.  which  i-  \ery  detrimental  to  it.  The  new  or 
rattje<l  tines  are  ihoroiiyhly  cU.in  on  the  inside. 
'  T6t»'^ysteiW  of  cleaniii.u'  llue~  with  .1  rattler  doe.-  not  cause 
them  to  scale  after  the  application  to  the  l)oiIer.  if  they  arc 
thoronyhly  clvaiied  and  the  e.xierior  left  in  a  smooth 
condition.    ■' 

•  "  kfiu^h  and  iniproi»irly  cleane<l  tubes  cleaneel  by  nuthods 
which  leaxe  the  exterior  rou^b  and  unc!eaiie<l  .and  crevices  in 
the 'IkkIj' Of  the  Hue,  will  undoubtedly  -cale  more  n-.'idily  in 
the  Ijoiler  than  new  r>r  smoothly  cleaned  oiu  >. 

The  rollinir  of  dirty  tubes  in  a  dry  rattler,  or  in  water  rat- 
tle'r.s,  of  on  the  chains  of  an  ordinary  rattler,  -nins  to  be  the 
hot  form  of  cleanin5.f.  a->  it  not  only  yives  a  -niootli  [>olished 
surface  on  the  outside,  but  loosens  and  clean-  out  ali  the  <lirt 
from  the  interior  of  the  line.  If  the  llue<  are  properly  cleaned 
in  the  above  mentioned  manner  tluy  will  not  scale  any  more 
rapidly  than  n^w  i<ne.s.  when  the  same  kin<l  of  waters  are 
ii<ed  in  the  boilers.  After  all.  the  amount  oi  >c.ile  accumulat- 
int^-  <vn  the  Hues  depend-  almost  entirely  upt>n  the  amotnit  of 
impurities  or  civernical  propirtii-  contained  in  the  water  ii-ed. 

.r  ■  .If  the  Hues  are  cleaned  properly  on  the  >'Ui-ide  surface  with 
a  due  rattler  either  by  the  dry  ]ir(.>ce--  or  in  the  water  and 
tlie  replaced  «>r  pisc'ed  flue>  are  free  from  -cale  an<!  as  smootli 
surface  as  that  (iblained  with  a  new  thie.  tlu  thickness  of  the 
body  of  the  tlue  does  not  create  a  Condition  which  accelerates 
-cab-  formation,  although  becoming;  thinner  with  a.y:e.  I'ur- 
thcr.    metnber-    of    the    committee    have    never    been    able    to 

obtain  more  due  mirea.ue  from  a  new  fbie  than  a  rattled  one, 
if  the  flu«^^  are"  cleaned  projurly. 

'     The  report  was  si^^iu-d  by  B,  i".  S.irv  er.  Tf.  1\.  Mitchell  and 

:M.  J.  ..Guiry. 

•..  .The  discu-.-ioii  strayed  off  intci  tbe  nuiliod  of  raltliiij,'  and 
Avas  very  brief.  It  Avas  su,y:K<*ste>I  that  iitaiiy  of  the  troubles 
due  to  rat tlin.ir  were  due  to  careles-ne--  in  the  doinjr  of  the 
work  where  the  rattler-  were  iie^^lected  and  the  tubes  were 
alloU'ed  to  remain  in  tluni  for  a  lony  time  -o  that  they  were 
dented  or  cracked.  Where  the  work  i-  properly  done,  the 
tubes  are  rattled  until  they  are  clean  and  no  lonj.rer.  and  then 
they  are  taken  out  and  separated  at  once  into  lots  represent- 
ing scrap  tubes,  those  that  are  to  Ik    cut   and  tlu.se  that  are 
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in   good    condition.       so   appreciable    difference   could   be   r!  - 


tccted  in   the  a<lherei 
cleaning  the  tubes 

.\s   for   the   cleanini. 
locomotives   there   is 
sanding    accomplishes 


ce  of  the   scale   due  to  the  method 


of  the  inside  of  tube's  of  oil  burnii  ;» 
lo  ditViculty  al)out  that,  as  the  regul,  r 
all  that  i-  needed.  It  was  recoi:  - 
mended  that  wet  ratting  be  used  and  that  the  speed  of  tl  ,• 
rattler  be   ma<le   from   15  to  20  revolutions  per  minute*     ;.._ 


the    I'arkesburg    Iron 
Lukens  Iron  &  Steel 


WEU  «,K-1).VY  S     i'KOCEEOlNGS  ,.■.'.    ,     •...:.. 

On  AVedne-day.  Ma;    27.  the  members  visited  the  plants  1* 

ompany  at   I'arkesburg.    Pa.,  and  the 
ompany   at   Coatesville.    I'a.  :   v     ■  ^ 


TUlIiSD.VYS   niuCEKDINGS  " 

.\t  tlu  opt  iiingof  tbe  1;  st  session  on  Thursday  morning.  May  2n 

itendeJit  of  the  boiler  department  of  the 

iS;  b!ngine  Building  Company,  deliverei' 

4   regarding  the  great  developments  th;, 

he  past  few  years  in  the  size  and  dutii. 

ly  those  that  are  used  for  marine  pur 

the  importance  of  hydraidic  rivettin^; 


Jienry  J.  Hartley.  sui»er 
W  m.  Iratnii  ^:  Sons  Shi 
an  address.    He  spoke 
have  taken  place  during 
ot   steam   boiUr-,  c-jieci.i 
poses,  and  then  si^'ke  o 


as   bearing  im   the   etfici*  ncy   of   boilers.      He   considered    it   llu 


most  im]K>rtant  part  oi  a 
materials  mav  be  correct 


boiler.     Defects  of  design  and  even  ci 
d  bv  carefid  and  skillful  workmanship 


but    when    there   is   a   de  .ct    in   tbe   rivetting   it   holds   until   the 
boiler  is  in  service  and  t  len  it  will  tnanifest   itself  without   fail 
Defective   rivetting  is  e.x  eedingly   ditVicult    for   the   inspector   !• 
detect   and   it   is  only   vvliiii   leakages   in   service  occur   that   tb* 
trouble  is  seen.     The  fnnllamental  princijile  of  good  rivetting  i- 
that  the  rivets  shall  completely  fill  the  holes  and  the  fact  that  tin  \ 


did  not  fdl  the  holes  is  the 


reason  whv  there  wa>  so  much  difticul 


ty  with  band  rivetting.     V 'eaknesse>  can  often  be  traced  to  thi- 


because.  tlun,  the  stress  ot 
to  be  a  inoxA-inent  of  the  p 


area  of  the  rivet   .sections 
of  the  plate,  .     ■ 

.\gain.  as  the  rivet  is  i 
fdls  the  hole  at  that  jmint 
end  so  that,  in  the  ilriving 


the  rivet  is  increased  and  there  is  a]tt 
lie  or  the  rivet  that  results  in  shearing 


or  leaking.     It   has  been   J  >und  that   it   is  well  to  have  tfie  total 


somewhat  more  than   the  net  section 

pset  on   the  point   end   first,  and   thii- 

it   is  well  to  have  a  fillet  at  the  head 

the  rivet  will  have  a  tendencv  to  idl 


the  hole  at  that  point  al-o  ,nd  thu-  make  a  watir  tight  rivet,  in 
luating.  it  is  well  to  he.at  the  head  to  a  bright  cherry  red  and 
tlie  point  lo  a  dull  cherry  re<l.  This  gives  the  rivet  a  tenrlency 
to  upset  more  readily  lUKler  the  head  and  when  the  machine 
conies  down  on  the  point  thj'  result  is  tb.at  the  whole  lude  is  filled. 
It  has  been  fouixl  by  carJful  experimmt  that  for  a  -5.4  in.  rivet 
tbe  static  pressure  for  driviig  should  be  about  2S  tons;  for  a  •'►4 
in.  rivet  al»out  33  tons:  for  :  "s  in.  rivet.  .^0  tons:  for  a  1  in.  rivet.. 
^•0  tottf :  for  a  ■l;>i<  in.  rivet  75  tons,  and  for  a  I'j  in.  rivet.  10i> 
tons  When  these  pressnr  >s  ari-  reduced  to  the  pressure  pel 
><iuare   inch  of  .section   it   \\\\\  be   fomi-l   to   be   .about   U)1,()(K)  lb. 


lor  n  %  in.  rivet ;  l.^(MXK)  lb 
in,  rivets:  Ko.aX)  lb.  for  1  it 
\<>(>m\\U.  for  1'4  in.  rivets; 
1(»3.(X)()  lb.  per  sfpiare  inch 
John   .M.  Lukens  who  was 


tor  a  •«  I  in.  rivet:  l()<..fM)()  lb.  for  '.s 
rivets;  LsO.OOO  lb.  for  I's  in.  rivets: 

the  aver.i.ye  of  tlu-  wIk.K-  being  about 

)f  section, 
o  have  de!i\ere<l  an  adtlress  at  llii- 


The    f.  pllowiiu 


time  was  preveiite<l   from  .so|  doing   by  ilhuss  .-nid  a  telegram  of 
symiiathy  was  orderetl  sein  t< 
The  rejx'rt  of  the  commiti 
was  referred  to  the  e.vecmivt 


Imn.  .  .- 

e  on  topics  for  the  next  convention' 
coinmitlte 


EI.F.CTIO  >.-    OF   OIH(  KK- 

ifficers 


the    ensuing    yeari 
r  maker.  Santa  Ft 


w#re    elected     for 
Tresiflent,  James  T.  Johnsto  1,   foreman   bojic 

System;  first  vice-iiresideiit.l  .\ndrew  (Greene.  geiK^ral  foreman 
boiler  maker,  Cleveland.  Cincinnati.  Chicag<t  \-  St.  Louis:  secoixf 
vice-president,  D.  A.  Lucas,  teneral  foreman  boiUr  maker.  Chi- 
cago. Burlington  &  Quincy ;  Ihird  vice-i>re>ident,  John  B.  Tate. 
foreman  bf>iler  maker,  •^reimsilvania  Railroad:  fourth  vice-presi- 
dent. Charles  P.  Patrick,  foriman  boikr  maker.  Erie  R.iilroad  : 
fiftli  vice-president.  Thomas  lAwis,  foreman  boiler  ttiaker.  Lehigh 
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\all«.\  ;  stirotary, Harry  U.  \'miRln ;  trensiirff-  Frank  Gray; 
ftircmau  iHiiKr  maker,  Cliicajid  &  Alton.  .\knil»cr'«  •>!  the  \-\i'cu- 
ttvc  biiarcl:  J.  Winterstein,  foreman  lM»iler  naaktry  riiiladelj+liia  & 
I<e:i<lin,y :  Harry  Welilin.  t.ireman  boiler- maker.  IVnnSylvama 
kailr«.a<l;  Tliomas  Towers,  foreman  jioiler  maker,  Chit'iago& 
North   Western.  '    '■; --.:--^- .  /■' "^ -^  "-^\  '  -■■  "^'-■\"'h' ;'/^?    \-VV 

,  I'he  Koiier  Makprs  Sitpjily  Men's  Associati..tr  elected  the  ifol- 
Idwini;  otneers:  Tresident.  J.  C.  lamplnU.  Cliica.iio  Pneumatic 
Tool  Company;  vice-presi<lent,  H.  J.  ,Chami)ion.  Champion  Rivet 
Company;  secrerary  and  trea>urer, Ceo.  SUtte;  The-IJoiler  Maker, 
\i-\v  ^'o^k.  _■';•'•',;/■  ^'^ '■;  .    ;-',-;■■■  •■:;":■••■'■?■;';■   '■•v.>_;-  'Vv:/---^  .■■.■■■'' 

DRILLING  THE  SMOKEBOX  FLANGES  OF 
.       ,     LOCOMOTIVE  GVLINDFRS 


APPRENTICE  MAtERIAI 


•'v::';-;'      BY  ERNKST  W.  SI.INGSBY'.     '\  ■[--■■■/_.' /■':■.  Y"-- 

111  tile  acconipanyinji  linedrauiiij;  is  shown  a  tivyicc  f^'f  facS^ 
itatinj?  the  UirinKoi  bolt  holes  in  the  snrokvhox  tlanges  of  Iqcti- 
motive  e\lin(lers.  It  provides  a  means  wherein-  the  aniile  of  tiic 
smokehox  tl.iiitie  may  lie  rea<lil>  ihaniieil  s. ,  th;ii  the  drilHn.H'  ma\' 
he  done  on  a   radial  drill.  :' 

.Two   heavy   cast  iron  brackets   art   ri^idlv   bolted   to  the   base 


Radiat 

Drill 

Coli/mn 


fiadial  Drill  Base 


V 


Device   fo"-    Holding    Cylinders    While    Drilling    Smoke    Box    Flanges 

of- a  radial  drill,  the  arm  of  which  has  vertical  a<ljnstnient.  One 
of  the  brackets  is  Jitle<l  with  a  lead  screw  and  cl.nmp  such  as  is 
used  in  the  tail.stock  of  a  lathe.  I".ach  bracket  is  litte<l  with  a 
•large  cast  iron  cone.  The  cones  have  a  common  horizontal  axis 
about  which  they  are  free  to,  revolve.  .  The  distance  between, 
them  can  he  varied  by  means  t)f  the  lead  screw.  :  As  sliown  in 
the  illustr.ition,  the  v;ylHuler  is  clamped  and  held  in  correct  «lli«c- 


Cylinder   in    Position   for    Drilling    Smoke    Box    Flange       .-.■.'. 

nient  iH'tween  the  cast  iron  cones,  and  in  this  position  is  free  to 
.revolve  about  tile  axis  of  its  lion.      The   smokebox   tlan.u;c  can 
then   ]>e  held   at   any  anjJile   (lesire<l   by  nieans  ^tf.  an  raeljiistabic 
bar   bolted    to   the    center    facing.  , 

Before  this  device  was  installed   it   was  nectss.irv:  to  clrill  the 
smokebox    llaniae   holes   with   .'i   inuumatic  drill.     .  :.  .......  .;-..,^v' 


•  'Tar  FROM  CoAi,.— In  Great  r.ritain  about  1.325.000  tons  of  tar 
arf  anmi.illy  produced  by  the  flistructive  distillatiotr  of,  coal, 
fri'iii  which  about   10.{KX).()(I0  «al.  of  benzol  arc.  recovered. '..;-' . 


■^'":  ■  ^  '  /'J-'  v'^  "'•<■■:■'"'  BY  A.  B.  KERR:/.-:'-.;   '■"  ;'-;^- ■:"■;.■■.■  \:.;-.-;X - 

Instructor  of  Apprentices.  St.   Louis  &  San  Franrrttco.  SpriniSiicld.  Xto^V'  .. 

~  ;   The  :oid  adage.  '*Ifc  jsureyou  ai^  rijrlit-anil  tltcn  g*>  ahead"  is. 

" of  more  iini>irtanoc  to<laA  thaji  when  it  w.ns  tirst  .spoken,  liccaiise 
there  are  noSv   st»  man>    more  ways  oT  starting  anythinjr.     Hisr 
tory  ainl  e.vperience  have  so  cohvijicingly  proved  tliis  truth  that 
it  i§  modern  practice  to.  eliminat<.'..  so  far  as  fwi!s;si!)le,  all  ciiaiicc^ 
of  failure  froriianfj-  venture  or 'orj>ani7:ai<)n,V  y.  -  ■  ^    ; ;    -    / 
.     Tlie   selection   of   the   material   is  t|ie   tir>t   C<insideratioji   wlieti 

'  ail  organizatioii  i.s  planned,  a  buihling  projHiscd  or  an  enyine 
dCsijiiK-d.  'The  material  is  subjecte<l-t«>te:sljs  to  determine  its 
strcngtli  aud  capacitx.  Consider  1  he  r  shop  :^f.^:a  railroad  as  a- 
delicate  and  complex  machine.  The  nuvhanical  :ij»pliances  sucli 
as  lathes  aii»i  planers  are  sHppos«.*dly  tbe  be.'«t  of  their  kind;  it  is 
then  the  nun  who  make  the  shop  efficient  or  otherwise.  Aj^^-ach 
1Ja*f  of  a  mechanical  device  is  care  fully  selected  and  testiiSd.  so 
shotdd  eaclj  ttian  Ik-  ch< tseir  so  far  as  is  |H>ssiWe.;  ■:  .;  ;^ 

If  ashr-p  is  u^iHi:  material,  that  is  full  of  flaws,  it  cannot  tuirtt: 

:  (Hit  ii  servieeable  iJni<hed  ]iroduct.  One  of  the  i^reatest  fauhi; 
«.f  the  sijppfeiitice  system  of  today  is  that  1  he  "mater ial"  is  not 
iiis|)eeled  closely  eiiou.yh ;  tiris  is  the  reason  the  tmi shed  product 
is  often  of  a  low  >tand:ir<l  While  niost  railways  have  a  certain 
standard  of  examination  tor  pn>>iiects,  yet  little  or  no  inquiry- 
is  made\  as  tJ>  the  appUcant's  character,  his  morals,  his  circuin- 
stariccs  uiid  his  real  reas<»ns  for  ctttX'rjtiR  the  apprenticeship. 
Several  concerns  maintain  bureaus  AvbivsesiKvilJc  function  it  is 
to  supidA  the  dilterent  shop  .de|»artii><!^us  witii  syi*iHMnjaicalljf 
selected  men.-' ■  ;-.  ,  "  ./^/'y'i^:^ 'y/''\  ^    ■'■:■.:  i-   -''::. '"^   I      '\ 

The  recruitinir  of  w(»rkmen  fn  the  fhop  is  not  fij^ven  tiie  om- 
sideration  it  should  have.  To  .t»htain  men  of  good  character, 
men  who  have  been  trained  in  the  practice  Of  their  crafts  arid-; 
who  are  good  niecbanics  sJiould  U-  the  purih»,sc  of  every  em- 
ployment officer.  The  c<>tnpany\voulrl  then  have  a  machine 
tliat  wbiihi  i>ro(hice  the  U-st   rc^ultf^  ;;/■:•>    /^  j;"  ■':/'■■: 

The  api)rmtice  sv^teiii  of  pn.vidiiiii  niateriar  from  which  lo 
«ievel<<i>  skilled  mechanics  is  nuicli  Ixrtter  than  the  helper  plan  ; 
iridiistriajinstriiction  increases  theahilhy  and  caixachy  ..f  the 
iJKin,  and  an  efficient  man  is*  devcVi]»ed  «|uicker.  But  in  order 
to  olitain  Worthy  In. ys  to  fake  up  tjie  tra<k-s,  they  jnust  U-  H>hown 
ail  inducement,     ^lake  the  apprentice  system  s<.  attractive  that  it 

will  draw-   desirable   niateriaJ  to   it>el:f;    niake  the   system   vtand- 
olt;  its  otvn  meiits.     Advertise  ;tuaHtIic  employees  that  tlie  svsV\ 
tein  olYerW  afi  evcellejit  ow>"rtunity  to  theit  sons;  advertise  aJs<>V 
over  all  the  territory  loVered  by  the  toad,  ('oniprehensixe  panuJi-:^ 
lets^  tiescribing  and  illtt>tratins.;  the  ajvi.rentice  work  niav   U   drs^-, 
tribirted  to  advantatie  in  a  manner  sjniilar  UJ>that  f  >U.iwe«l  l.v  the - 
traffic  department,  takinir  into  actWnt  the  different  rtdds-Thc^ 
scUvtion  of  apprentices  is  a  IrtTsiness'tnalter;     Vet  few  r«ads.  ifv 
any,   openly    solicit   apprentice   material;    they   ch«HKe   ratlur  t'i- 
make  a  selection    fivim   whatever  applicant^   may  present    them-,  ; 
selves.; ;■■■.;■-;-.■."; /-'v     '■-':.':/-■■■:  '^''.:t.  :/''_•'■■ .:  -■:.     :-'-i-\-.'"- 
j^oys  of  tr.iod  fpialily  mit-t  Ik-  sot,i.hr  jtrst  as  anv  ..tlier  nrateriaf 
of   «:V".d   'liiality.      Some   jnay    drift    to   tlie  shop   and   ajiply.   luit 
there  are  titaii^-  boys  of  the  rhiht  kind  who  Ijave  never  consid- 
ered'^ such  iiti  act  i..n.  -iiemrrdly   hecaJisc  tliey  dii  iwft^now    the 
condition.^.     To  iluni  and  t..  their  pntents  the  railroad  is  an  i>tn- 
ploycr  to  be  ^hunned;   tluy  think  of  the   work  a<   labori, ..m  ;,tid 
tjtrty.  with  cld!«e  conhnenicnt.  exacting  diseiplhu.  harsh   foremcw 
and.  small,  pajv-  .-,.   Z^'  \y  ■.   ;■';';;■  V  ■;-■.■;  ;;':>■:■;;.;;  A.    ■:.:•■"  ■...;'J 

T'he  oftioer  to  whom  the  pn.siHvtive  apprentice  presents  hhii- ' 
<elf  sh..uld  be  a  good  ju<|t:e  of  boys,  in  :i,jdiji  .,,  (t.  bi-rny  a  cb.sc 
student  of  lunnan  nature.     Ju.lging  men  is  dirferent   from  jmlK.-. 
ittjj  Tifiys.  ^Endeavor  U*  put  the  boy  at  his  ease  and  then   lead:: 
him  t..  talk  of  himself:  of  his  home:  of  his  friemls  and  his  asson 
ciates:  he  very  much   interested :  Kv  congenial  and   svmpatheticl 
VFA-aru   the  character   oi    the   lun;   that   is   the  point    .."f   xital    im^" 
portance^  for  it  Is  oti  this  foundation  that  pood  ratchaiiio  must 
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be  hiiilt.  Study  his  morals ;  a  boy  of  poor  morals  will  not  make 
a  much  better  machinist  than  he  would  a  preacher.  Endeavor 
to  discover  what  he  is  naturally  littcd  for ;  if  a  boy's  father  is 
a  boilermaker  and  makes  more  money  than  a  painter,  that  is  no 
reason  why  the  boy  may  not  be  better  fitted  to  be  a  painter. 
••'  Remember  that  a  boy  is  naturally  an  individual,  but  as  a  boy 
he  b.as  not  yet  learned  those  subterfuges  practiced  by  the  man 
in  search  of  employment.  If  the  boy's  mind  can  be  put  entirely 
at  ease  he  will  appear  natural,  not  as  a  man.  but  as  a  boy,  and 
while  talking  with  him.  if  possible,  form  your  opinion.  If  the 
api)licant  is  a  hopeless  case,  do  not  lead  him  on ;  dismiss  him, 
but  advise  him.  If.  however,  further  investigation  is  necessarj-. 
put  the  boy  to  work  in  the  shop  as  a  laborer  or  helper  where  he 
can  be  watched  and  perhaps  coached.  If  he  seems  desirable 
and  you  have  a  vacancy,  do  not  immediately  sign  him  up  as  an 
apprentice,  but  place  him  in  the  shops  for  several  weeks  as  a 
helper ;  if  after  that  time  he  proves  fitted  to  the  work,  enter  him 
on  the  apprentice  roll. 

■  'I  here  are  some  who  reason  that  this  is  an  undue  amount  of 
attention  to  give  to  the  selection  of  apprentices,  but  if  it  is  sys- 
tematically arranged,  all  applicants  go  to  the  one  officer,  and  if 
this  one  man  did  nothing  else  but  provide  the  average  road  with 
tirst  class  apprentices  in  the  mechanical  department,  a  great  sav- 
ing would  be  etfected  and  efficiency  increased.  These  boys  will 
be 


JIG  FOR  DRILLING  CROSSHEAD  SHOES 


BY  T.  F.  EATON 
Tool   Room  Foreman,   Baltimore  &  Ohio,   Baltimore, 


Md. 


In  order  to  make  all  crpssheads  and  crosshead  shoes  of  each 
class  interchangeable,  so  that  parts  for  renewal  may  be  sent 
out  on  the  line  completely  finished,  a  special  jig  for  drilling  the 
shoes  was  designed  by  the  writer.  This  jig  assures  accurate 
work  when  used  on  a  drill  table  which  is  in  good  condition. 

The  construction  is  simjife  and  inexpensive  so  far  as  material 
is  concerned.  It  was  made  from  two  pieces  of  ^  in.  by  5  in.  by 
6  in.  angle,  each  18  in.  \onk.  These  angles,  which  are  shown  at 
/-  in  the  illustration,  were  machined  all  over  with  a  4  in.  end 
mill  on  a  large  milling  machine.  They  are  held  together  by 
means  of  two  cast  iron  criss  bars  and  machine  screws  O;  the 
cross  bars  are  shown  at  A'j  On  each  side  of  the  jig  are  eight 
lardcned  tool  steel  leveling  screws  G,  which  were  ground  on  a 
surface  grinder  after  being  applied  to  the  jig.  Two  leveling  bars 
.  /  were  made  from  machine  steel  and  each  held  in  place  by  three 
screws  .1/,  together  with  three  of  the  leveling  screws,  .\fter 
securing  the  leveling  bars  to  the  jig,  it  was  placed  on  a  milling 
machine  and  the  jig  holes  drilled  by  using  the  micrometer  at- 
tachment. Accuracy  in  locating  the  holes  was  thus  obtained. 
!(nir    hardened    and    ground    tool   steel   bushings   /   were   then 


the    future    journeymen,    but    the    very    method    of    selecting      pressed  into  the  holes  in  eacli  bar.     Perfect  alinement  of  the  bars 


Jig  for  Drilling   Crosshead   Shoes. 


tiiem  has  its  good  effect  on  the  present  mechanics.  Surely  it  is 
contrary  to  human  nature  for  a  body  of  men  not  to  help  a  move- 
ment that  is  directed  toward  the  express  improvement  and  the 
uplift  of  those  in  their  ranks. 

It  is  very  unsatisfactory  to  be  continually  disciplining  by  lay- 
ing a  boy  off  and  by  other  such  forms  of  punishment.  Also,  it 
is  still  more  unsatisfactory  to  be  of  necessity  dismissing  boys 
during  their  first  six  months.  Such  procedure  is  demoralizing 
to  the  system.  When  a  boy  is  put  at  his  trade  care  should  be 
taken  to  see  that  he  is  a  pretty  safe  venture.  As  the  president 
of  a  b.rge  railway  once  remarked.  "Any  fool  can  fire  a  man.  but 
it  takes  a  good  man  to  hire  one."  It  is  indeed  poor  practice  to 
fill  a  vacancy  with  the  first  boy  who  presents  himself;  far  better 
let  the  vacancy  exist  until  such  time  as  the  desirable  boy  is 
found.  If  the  right  boy  does  not  apply  for  the  job,  hunt  him  up. 
■;  To  sum  up,  maintain  a  good  and  thorough  apprentice  system, 
make  this  system  of  itself  attract  desirable  apprentice  appli- 
cants, and  finally,  carefully  select  from  these  applicants  the  ones 
best  fitted  to  fill  such  vacancies  as  may  exist.  So  far  as  is  pos- 
sible, put  the  right  boy  in  the  right  place  and  then  the  apprentice 
system  will  be  a  great  source  of  satisfaction  to  all  concerned. 


■  ■■:::.,•■  .■i  -..      ■   ■■•: 
-    .>■,■.•■'.••. 


after  removing  for  renewal  qf  the  bushings  is  insured  by  the 
dowel  pins  A'. 

The  four  clamps  C  were  made  from  tool  steel  turned  to  Ys  in. 
diameter  and  bent  at  right  angfes  on  one  end.  Teeth  were  milled 
on  these  clamps  and  they  wete  hardened  and  tempered  where 
they  grip  the  crosshead  shoe.i  Each  clamp  is  held  firmly  to 
the  body  by  one  wide  bracket  E,  at  the  top  and  one  narrow 
liracket  F,  at  the  bottom.  The  clamps  are  threaded  on  the  lower 
end  and  those  on  each  end  of  the  jig  pass  through  a  pulling  bar 
IK  which  is  held  in  place  by  nuti  on  the  lower  ends  of  the  clamps. 
'!  he  pulling  bar  is  made  from  riachine  steel.  Iinished  all  over.  .\ 
1  OSS  through  the  center  is  coijntcrbored  and  fitted  with  a  tool 
fteel  bushing  which  receives  tfie  end  of  the  tension  screw  B. 
1  he  tension  screw  is  held  in  blace  by  the  bracket  /,  which  is 
secured  to  the  body  by  two  J^  in.  cap  screws.  P.  ■■■.;-*', 

Brackets  E  and  f  are  made  ftom  sheet  steel  bent  over  a  ^  in. 
irandrel  and  fastened  to  the  body  by  ^  in.  machine  screws  and 
Xo.  3  dowel  pins.  | 

To  place  a  crosshead  shoe  iii  the  jig  the  clamps  C  must  be 
turned  outward.  The  shoe  is  t^en  inserted  and  the  clamps  are 
brought  back  and  adjusted  by  tension  screw  R.     After  the  shoe 


•*;.•    >}.-  '-^  ■'-  "'-■'  •'■'! 

■'••/.I''"'  ''•".■■•'.■■..■•  •>■';■■ 
..'•'■"■''  /''i  •<'  ■•••  .  •  _  • 
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is  firmly  held  the  two  set  screws  H,  which  are  sharply  pointed, 
are  screwed  up  lightly,  preventing  the  shoe  from  slipping  when 
the  drill  strikes  sand  or  blow  holes. 


ELECTRIC     WELDING     AT     THE    ANGUS 
SHOPS    OF    THE    CANADIAN    PACIFIC 


Electric  welding,  in  conjunction  with  the  oxy-acetylene  cutting 
torch,  is  being  very  successfully  used  at  the  Angus  shops  of  the 
Canadian    Pacific    at    Montreal.     The    oxv-acetvlene    method    is 


Firebox   Sheet   After  a    Defective   Piece   Has   Been   Cut   Out   by  the 
Oxy-Acetylene  Torch   Preparatory  to  Patching   by   Electric  Welding 

also  being  employed  for   filling  in  flat  spots  in  tires  with  con- 
siderable success.       .  ^!'..    -\^.  -  >: '-^V'-    'C'-!  :-^"  ■"'-s 
. .    The  illustrations  show  examples  of  some  of  the  electric  weld- 
ing in  fireboxes  and  also  the  various  stages  in  the  welding  of  a 
broken  pedestal  on  a   Pacific  type  locomotive  without  removing 
the  frame.     The  accompanying  table  also  gives  the  cost  of  doing 
this  work  and  the  cost  under  the  old  method.     Similar  figures 
are  also  given  for  repairing  the  fire  door  which  is  illustrated ; 
while   the   broken    frame   could   have   been   welded   in   place   by 
oil  or  other  means,  such  methods  have  not  been  found  sufficiently 
satisfactory  on   the   Canadian   Pacific.     The  fire  door  hole  had 
been  in   service  a  year   when   the  photograph  was  taken.     The 
alternative  method  in  this  case  would  have  been  to  renew  the, 
entire  sheet  instead  of  resorting  to  patch  bolting. 
There  are  two  welding  sets  in  use  in  the  Angus  shops,  the 


voltage  employed  being  about  70.  In  firebox  patching,  the  neces-  -i 
sary  piece  is  cut  out  with  the  oxy-acetylene  torch  and  the  edge  /■ 
of  the   sheet   V'd.     The   old   staybolts   are   knocked   out   and   a 


Piece  Welded    in   the   Corner  of  a    Firebox 

patch  is  laid  out  using  as  a  pattern  the  piece  removed  from  the 
firebox.     This  also  has  the  edges  V'd  and  is  placed  in  position 


A  Fire  Door  Hole  Patch  Welded  in  by   Electricity 

and   held  by  temporary   staybolts   while   being   welded.   As   the 
heat  with  the  electric  system  is  localized,  no  trouble  is  experi- 


Broken    Pedestal    V'd    out   for 
Electric  Welding 


The    Pedestal   Weld    Partly 
Completed 


The  Completed 
Weld 


The    Welded    Pedestal    After 
Being  Faced  Off 


.•■•>:■.   .  ■■.■••.  - 


■  .■/■■•  -I-  -••■ 


V-    ' 


:■■/■  •■•! 
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Lfliuilt..  Still ly  hi-  ini)r;il>.:  a  li'>_v  ><\  poor  iiioraN  will  not  make 
tf  much  bi'ttcr  macliini^t  llian  lu'  would  a  ]>riaclur.  l-jidcavor 
to  discuver  what  lie  is  naturally  uite<J  for;  it  a  hoy's  lather  i< 
a  hoileriTiaker  and  makes  more  money  than  a  painter,  thai  is  no 
reas  in  why  the  hoy  tnay  n<ii  he  hetter  tilted  to  lie  a  painter. 
-  Iv'cmcmhcr  that  a  Ikiv  is  naturally  an  in<Iividual.  hut  as  a  boy 
hf  has  litit  yet  itiarned  those  suhtcrfujies  practiced  hy  liie  man 
in  >v.arch  oi  employment.  If  the  hoy's  mind  can  he  put  entirely 
at  eise  he  will  ap(»ear  natural,  not  as  a  man.  hui  as  a  hoy,  and 
while  talkintfvvitli  Jiim.   it  possible,   form   your  opinion.     If  the 

:  ajiplii^ant .  is  a   hopeless  case,  <lo   not    lead   him   ou  :    dismiss   him. 

'.btit  a<lvisf  hirtv.  If.  however,  further  investigation  is  necessary. 
})nt  the  hoy  to  work  in  the  shop  as  a  laborer  or  helper  where  lie 
can    .I»c    walciied    atid    perhaj)s    coaehe<l.       If    he    seems    desirable 

•ajitl  you  |iaVe\a' vacancy,  (lo  not  imme(iiately  sii^n  him  up  as  an 
ai>f>rcnticc,  1>nt  place  hitn  in  the  shops  for  several  weeks  as  a 
heijier:  if  after  that  time  he  jiroves  titled  to  the  work,  enter  him 

>vii  the  api)rentice  n .11. 

•.'Vhcre.  arc  some- Who  reason  thai  tins  is  an  undue  .imomn  of 
anirft*?!!  to  give  to  the  selection  of  ai)prentices.  but  if  it  is  sys- 
tcnuilfcally  arraiivieil.  all  api)!icanls  (40  to  the  imc  ot'ticer,  and  if 
this  t>ne  nian  did  n<ithin^  else  iuit  provide  the  averajie  road  with 
li¥st  class  apprentices  in  the  mechanical  department,  a  .i*reat  sav- 
ing xvohM  he  elfeCled  and  efficiency  increased.  These  boys  will 
i.tf    the    futvtre    journeymen,    but    the    very    method    uf    selecting 


JIG  FOR  DRILLING  GROSSHEAD  SHOES 


«V  T.  v.  EATO.V 


Tool   K<H>in  Foremai 


,  Baltimore  &  Ohio.  Baltimore,  .Met. 

In   order  to  make  all   ct  <ssheads  and  crosshead  shoes  of  each 

that  parts  for  renewal  may  be  sent 
finished,  a  spetial  ji.t,'  for  drillinsr  tlu- 
e  writer.  This  jiiL!;  assures  accurate 
table  uhich  is  in  .nood  condition, 
e  ami  inexpensive  so  far  as  material 
from  two  pieces  of  -^4  in.  by  5  in.  iiy 


ciii-s    interchaniieable.    so 
out  on  llie  line  completely 
shoes    was    desiiiiied    by    ll 
work  when  used  on  a  drill 
1  he  construction  is  sim]i 
is  eonccrne<l.     it  wa>  made 


/-   in   the   illustration,   were 
mill    on    a    larjie    millini;    n 


'>  in.  angle,  each  1)S  in.  Ion;;.     These  aniiles.  which  are  shown  at 


m.ichined  all  over  with  a  4  in.  end 
acliine.  They  arc  held  together  hy 
iiuans  of  two  cast  iron  criss  bars  and  machine  screws  0;  the 
cross  bars  are  shown  at  A'|  On  each  side  of  the  jiu  are  ei.t;ht 
1  ardeiied  toid  steel  levelin.sa  screws  (/.  which  were  liTound  on  a 
surface  griii<ler  after  beiii.n  ipi)lied  to  the  jiii.  Two  levelin,!.;  iiar> 
./  were  maile  from  machinel steel  and  each  held  in  place  by  three 
screws    .1/.    tot;ether    with    tbree   of   the    leveling    screws,      .\fter 


securing  the  le\ilini;   bars  t 
machine  and   the  ji.u   holes 
tachment.      Accuracv    in    loc 


<>v,v     liardiiied 


an<l 


:roun 


l>ressed  into  the  holes  in  eac 


■i . 


:-;» 

'^r 


y"  ■  J '  •■;. 


.  r  ■  ■  '  ',  ^     ■  .  .  ,  .    •  .       • 
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the  jig.  it  was  i)laced  on  a  milling 
Irilleil  by  using  the  micrometer  at- 
tting  the  holes  was  thus  obtained. 
1  too!  stiel  bushings  J  were  then 
I  bar.     I'erfect  aliiiemeiit  of  the  i>ars 
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Jig   for   Drilling    Crosshead    Shoes. 


.  iheni  has  fts  .tri'otretTect  ♦fU  the  present   nuclKinics.     .Surely  it  is 
<iN>ntrary  in  human  nature  for  a  bo<ly  of  nun  not  t..  luli.  a  move- 
ment  t1ii»t    is.  xlirectcd  toward   the   express    improvement    and   the  , 
Uplift  of  tbose  in  their  ranks.        : 

It  is  very  luisatisfactory  trt  be  eontinually  disciplining  by  lay- 

l^iig  a  boy  olT  and  I)y  other  such  forms  of  punishment.  Also,  it 
is  still  more  itnsatisfactory  to  he  of  necessity  disinissin.g  boys 
fluring  their  rifst  six  nvniths.  Siich  procedure  is  deinorali/.in.g 
to  the  system.  AX'hen  a  l>"y  is  pnt  at  his  trade  can-  should  be 
taken  to  see  that  he  is  a  pretty  safe  venture.  .\s  the  iiresident 
t\\  a  tirge  .i"aiiway' ohii^ivrema^  can- lire  a  man.  but 

it  tJikej;  a.'^ood  matrti*  hire  orte.''  ^t  is  in<lee<l  po,,r  practice  to 
liir  a  v.-rcancy  witlr  the  I'irst  lioy  who  presents  hini<elf:  far  better 
let  the  vacancy  exist  until  such  time .  as  the  desirable  boy  is 
fouiid.     If  the  right  b<»y  (l(»es  not  ai)ply  for  the  joli.  hunt  him  up. 

f. .  -Ti).  sum  up.  maintain  a,  good  am!  tiiorouoh  apjireiitice  system, 
make  this  system  of  itself  attract  desirable  apprentice  apjili- 
canis.  and  I'inally.  c:irefully  select  from  these  api)licants  the  i>nes 
best  tltti'd- to  fill  siich  vacancies  as  tuay  exist.     .So  far  as  is  i)os- 

;:5ible.  put  the  right  boy  ill  the  right  place  and  then  the  apprentice 
jvy.stem  wiil.  IV  a  great, source ^<>f  satisfaction  to  all  concerned. 


-.jt. 


after   removing   lor    remwal   <fc'  the   bushing.s  is  insured   by   the 
dowel  pins  A . 


The  four  clamps  ("  were  ma< 
diameter  and  lient  at  right  aiiL; 
■  n   these  chimps   and   they   we 
tla_\     .grip    the    crosshe.id    sh'e 
the    body    by    one    wide    bracki 
bn-.cket  /\  at  tiie  bottom.     The 
end  and  those  on  each  end  of 
\K  uhich  is  liehl  in  jilace  by  nut 
I  he  pulling  liar  is  made  from  i 
loss   through    the   center    is   coti 
'teel    bushing    which    receives    I 
1  he   tension   scri w   is   heM   in 
.H"cure<I  to  the  IhxIn   by  tu. >  '  J  i 

1  {rackets  /:  and  /"  are  made  f 
irandrel  and  fastnied  to  the  b< 
.\o.  3  dowel  pins. 

To  place  a  cn)sshead  shoe  i 


e  iroin  tool  steel  turned  to  ;_.  in. 

.s  on  one  end.     Teeth  were  milled 

■   hardened   ami    tempered    where 

Ivach    clamp    is    held    lirmly  to 

/:.  at    tile    toji   and   oiie   narrow 

l.imps  are  threaded  on  the  lower 


he  jig  ftass  through  a  pulling  bar 
on  the  lower  ends  of  the  clamjis. 
achiiie  steel.  linisluMl  all  o\er.  A 
terl>ore<l  and  fitted  with  a  tool 
le  eiul  of  the  teiisioii  screw  /?. 
lace  liy  the  l)racket  7,  which  is 
I.  cap  screws.  /'.■     .  -"     ,     ./ 

f>m  sheet  steel  bent  over  a  '!■  in. 
ly  liy  '4  in.  machine  screws  and 

I  the  jig  tlie  clamp<   C  must   be 
turned  outward.      The  shoe  is  t  len  inserted  and   the  damps  ;ire 
irough.t   Iiack   and  adjusted  liv  t  .nsioii   screw    />.      After  the   shoe 


■\ 
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i:   firmly  lu-lc!  the  two  set  screvvs  //,  whk-h  arc  sharply  pointcc!/      voltage  ciiiploycd  In  firc1><^x  pat  chin  p.  the  ntccs- 

arc  screwed  up  litihtly;  prcvcntintr  the  shoe  frum  slipping  when     >ary  piece  is  cut  init  with  the  oxy-acetylvJic  t<«rvh  and  tlic  edj;c, 
the  drill  strikes  sand  or  lilow  holes.  ;       "  ;7   ,     ''I    tlie    <hcet    \"<1.      The    old    Maylw^hs    are   ktxicked    out    ati^t  a 


ELECTRIC     WELDING     AT     THE    ANGLS 
SHOPS    OF    THE    CANADIAN     PACIFIC 


'Electric  weldinfj.  in  conjunction  with  the  oxy-acctylene  Cittting 

torch,  is  heing  very  successfully  used  at  the  Angus  shojis  of  tlve 

•■-t-anadian    Pacilic    at    Mcnireal.      The    oxy-acetyKne    nuthod 'iS- 


Firebox    Sheet   After  a    Defective   Piece   Has    Been   Cut  Out  toy  the 
Oxy-Acetylene  Torch   Preparatory  to   Patching   by    Electric  Welding 

aiso   heing   employed   lor  . tilling  in   tlal   si)ot^^   in   tires   with   con-:; 

:Si<IeraI)le  success.  '.:'■'''         :■■    ■.•.'''■  V    ■•'l^-;  '  .  c  ;  '•"^:'" 

;     rile  illu>tratiMns  sh.iw  examples  n£  soinir*?^^!'  llie  elect i-icwehl- 
ing  in  lirel>oxes  and  also  the  various  stages  in  the  welding  of.  a 
hroken   pedestal  on  a    I'acilic  type  locomotive  without   removiiig 
the  frame.     The  accompanying  tahlc  also  gives,  tlu'  cost  of  doing' 
ihis   work  .••nd   the   est   under  the  oI<l   method.'     Similar  iigurcs  ; 
arc  also  given   for  repairing  the  tire  door  which  is  ilhistratcd : 
Aihilc    the    hroken    frame    cuhl   have    been    welded    in    place    hy 
oil  or  other  means,  such  methods  have  not  heenfouitdsiil'hciently 
satisfactory    on    the   (  anadian    Pacilic.-    Tlnr  -tire  (toof  M^ 
been   in    service   a   year    when   the   photograph   was   tafccn.     The 
alternative   method   in   this   case   wouhl  have  heeh   to  renew  the 
.entire  sheet  instead  of  resorting  to  patch  bolting. 
>  There  are  twrv  welding  sets  in  use  in  the  Angus  sli<»ps>  the 


"» 

■  - 

^     <t     ^  -s  : 

JL           '1 

% 

^JHMII 

^^^■1^^ 

' 

^^^^^V' ^^Hk^__ 

I^Ea 

Piece,  Welded  in  the  Corner  of  a   Firebox      ',.■.' 

p;itch  is  laid  c>ut  using  as  a  pattern  the  prcecrcmm-cd  "ti^nn  the 
lirebox.     This  also  has  tlie  eilges  \'"d  and  is  jdaced  in   to-iti.'ii 


:.;■.. A   Fire   Door   Hole  Patch   Welded   in    by   Electricity  -,'.    >:;"/; 

and   lield   hy   tcimporary    stayboTts   while  lacing   wcldctl.    As   fb€  \' 
heat  with  the  electric  system  is  localized,  no  trbuUe  is  experi-   ' 


■;..•  ^  '■ 


Broken    Pedestal    Vd    out   for 
Electric   Welding 


The    Pedestal    Weld    Partly 
Completed 


The  Completed 
Weld 


The    Welded    Pedestal    After 
Being    Faced   Off 
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enced  from  expansion.  The  weld  is  left  slightly  raised  about 
the  surface  of  the  sheet  and  rounded.  -' 

/■In  renewing  fireboxes  complete  the  old  one  is  cut  out  with  the 
oxy-acetylene  torch.  Instead  of  cutting  out  the  seam  rivets  the 
torch  cuts  the  seam  alongside  the  line  of  rivets,  avoiding  the 
necessity  of  drilling  the  rivets  through  the  heads  and  punching 
them  out.  A  firebox  can  be  cut  out  bj-  means  of  the  torch  in 
four  hours. 

In  lilHng  in  flat  spots  on  driving  wheel  tires  the  surfaces  are 

Comparison    Between   Expense  Incurred   in   Making   Repairs  with   the 
.  ■  ...  Oxy-acetylene  Torch  and  Electric  Welding  and  Methods  • -• 

'.'■''}   ' ,  Employed  Previously 


Defect 


Cracks  in  firebox 
back  sheet. 


Broken    jaw     in 
'ast    steel    main 

frame.       ..'.: 


^'■'■k 


..■■j-.-.-'.f-u 


Flat   spots  on 

driving  tires;  size 
from  4  in.  to  7  yi 
in.  long. 


Present   Method 


Cut  out  defective  firehole 
and  sleeve  with  oxy-acety- 
lene torch,  bevel  siicet  to 
45  deg.  with  air  hammer 
and  electrically  weld  in 
new  firehole,  patch  and 
sleeve;  also  weld  short 
cracks  in   the  sheet. 

Cost— Labor     $23.64 

Material    4.61 


Alternative    Method 

Remove  back  sheet  and 
firehole  sleeve  complete  and 
replace   with   new   ones. 


Cost- 


Total 


.$28.25 


Cut  out  wedge  piece  in 
location  of  break,  chip 
faces,  clean  with  air  ham- 
mer and  fill  up  cavity  by 
electric  welding  with  iron 
wire. 


Cost — Labor     . 
Material 

Total  'iV.. 


.$3.85 
.   5.01 

.$8.86 


-Labor    . 
Material 


Total 


.   $98.58 
.      25.88 

.$124.46 


Remove  frame  from  en- 
gine and  transfer  it  to 
blacksmith  shop;  weld  frame 
and  remove  to  machine  shop 
for  machine  work;  return 
to  erecting  shop,  replace 
and  bolt  up  on  engine, 
using   new   bolts. 

Cost — Labor     .  . . 
Material 


Build  up  flat  spot  with 
oxy-acetylene  torch,  using 
tire  turnings;  dress  up  true 
to  radius  with  chisel  and 
file. 

Average  cost   per  tire, 
$2.50. 


Total 


..$28.08 
,  .    17.90 

,.$45.98 


Remove  tire  from  en- 
gine, turn  in  lathe  and  re- 
place. (This  price  includes 
metal  lost  in  turninj;?.) 

Average  cost  per  tire, 
$12.50. 


first  slightly  roughened  and  then  filled  in  by  oxy-acetylene  welding, 
using  tire  turnings.  The  surface  is  then  chipped  and  filed  to  a 
template  of  tire  contour.  A  similar  method  is  used  to  fill  in 
holes  that  are  worn  oval  in  rods  and  motion  work. 


DEPTH  OF  GUT  FOR  TURNING  DRIVING 

WHEEL  TIRES 


V  '  BY  PAUL  R.  DUFFEY  -;  "  - 

In  order  to  determine  the  depth  of  cut  to  be  taken  in 
turning  a  set  of  driving  wheel  tires,  it  is  necessary  to  know 
the  amount  of  flange  wear.  The  wear  being  known,  the 
depths  of  the  cuts  for  various  amounts  of  flange  wear  have  been 
found  from  observation  to  be  practically  as  given  in  the  follow- 
ing table: 


■■  •■*■>•■•^r^^•^•  >:':{  ■■^^■'':■^^'-  :  '■■'•'    :.-•     Depth  of 

■  '        '                                                      cut  to  true 

Reduction 

Flange  wear,  inches.                     -■  .  ,-. ',;          to  gage,  inches. 

in  diameter,  inches. 
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1/4 
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1/2 
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;■•  .^^       3/4 
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V             1  1/16 
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15/32 ^i-..,.--.:.  i,v---.v;.-.,i.       3/4 

1  1/2 

1/2 ..>....;:;>......•........    25/32 

1  9/16 

These  figures  wil!  he  found  useful  by  operators  in  setting 
the  tools  for  a  cut,  as  practically  the  figures  given  will  prove  the 
correct  ratio  between  tread  and  flange  unless  hard  or  scaly  spots 
are  encoimtcred,  or  excessive  hollow  wear.    .•:    •- ,  - 


GRINDING    EXHAUST    NOZZLES 


\  ■/'.:.]];]:■  BY    H.    C.    SPICER        ">:-'-;^;-;  .-.;.■  ;;:v.:.V-v-' 

'":';•-'  7  .■•.•■<     Gang  Foreman,  Atl|intic  Coast  Line,  Waycrois,  Ga.     v.-'.-.t- ,'.'■. 

In  the  accompnying  illustration  is  shown  an  arrangement 
employed  at  the  Waycross  ishops  of  the  .Atlantic  Coast  Line  for 
grinding  the  joint  between  the  bottom  of  the  exhaust  pipe 
and  the  cylinder  saddle.  This  method  has  greatly  reduced  the 
time  required  to  perform  this  work  and  also  appears  to  produce 
a  better  joint.  It  consists;  of  attaching  a  corner  air  motor  to 
the  smoke  box  fing  by  means  of  a  strap  iron  clamp  and  con- 
necting to  it  a  small  crank.     Tlie  crank  in  use  has  a  throw  of 
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,■..'•:;      ■■'.,  Method  of  Grinding   Exhaust  Nozzles     • .  '..  v -Jr^'^' .-■  ' 

IV2  in.  The  e.\haust  pipe  is  secured  in  a  frame  arranged  for 
the  connection  of  the  rod  reaching  from  the  crank  on  the 
air  motor. 

The  method  of  operation  n(  cds  no  explanation.  It  will  be 
seen  that  the  apparatus  is  ver;  light,  it  is  easy  to  attach  and 
costs  very  little  to  make. 


South  Akric.vn  Raii.w.w  Stuke. — A  bill  introduced  in  the 
house  of  assembly  in  Cape  Tow  n,  South  Africa,  making  special 
provision  for  the  railwaymen  w  lo  remained  faithful  during  the 
recent  strike,  and  also  for  dealing  with  the  railwaymen  who 
struck,  grants  the  loyal  men  fouf  days'  special  leave  on  full  pay. 
and  the  railway  nun  who  servedjwith  the  defense  force  three  ex- 
tra days,  also  extra  pay  for  specially  meritorious  service.  The 
strikers  who  returned  to  work  in  accordance  with  the  notices  of 
January  16  and  22  will  be  fined  ine  and  a  half  day's  pay  respec- 
tively for  every  day  on  which  they  were  absent  from  duty.  Strik- 
ers who  offered  their  services  after  January  23  will  I)e  re-engaged 
on  condition  that  they  are  cmpl()yed  as  new  hands.      ;■.•.'.  \;'-'." 
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PLANER  FOR  HEAVY  WORK 


•:  Heavy  planers  taking  work  120  in.  wide  by  72  in.  high,  96  in. 
wide  by  72  in.  high,  and  86  in.  wide  by  48  in.  high,  all  of  them  to 
plane  18  ft.  long,  each  constructed  with  two  heads  on  the  cross 
rail  and  one  side  head  on  each  upright,  have  recently  been  built 
for  the  Commonwealth  Steel  Company,  St.  Louis,  at  the  Pond 
Works  of  the  Niles-Bement-Pond  Company.  These  planers  are 
o'listructed  for  heavy  duty  on  steel  castings,  requiring  a  con- 
>tructi()n  of  great  rigidity. 

The  illustration  shows  an  86  in.  by  48  in.  by  18  ft.  planer  which 
is  used  in  machining  open  hearth  cast  steel  combined  double 
body  bolsters  and  platforms.  It  is  also  used  in  macliining  steel 
truck   frames   and   one-piece   tender   underframes.     All  of  these 


Planer  for   Heavy   Work    i^y-' • '^ ■;''■"':■' •:^'y-^-^' 

castings  require  extensive  machining  to  assure  accuracy  of  aline- 
mcut    of   the    attached    parts. 

1  he  planer  is  88  in.  wide  between  uprights,  takes  50  in.  l>e- 
tween  the  table  and  the  crossrail  and  planes  18  ft.  long,  the  table 
being  80  in.  wide  and  20  ft.  long  over  all.    The  planer  is  driven 
b\'  a  50  h.  p.  reversing  motor  directly  connected  to  the  gearing. 
i?lhe  speed  of  the  table  is  adjustable  without  stopping,  by  hand 
•wheels  conveniently  located  on  the  controller,  between  the  limits 
-of  25  ft.  and  50  ft.  per  minute  for  the  cutting  stroke,  and  be- 
"tween  50  ft.  and  90  ft.  per  minute  for  the  return  stroke.     The 
•I'driving  motor  is  directly  connected  to  the  first  driving  shaft  at 
|the  back  of  the  planer,  out  of  the  way  of  the  operator.     The 
controller,     resistance,     pilot     switch     and     circuit    breaker     are 
mounted  in  a  ventilated  cabinet  which  also  contains  all  wiring 
except  the  wires  from  the  controller  to  the  motor.     These  are 
carried  across  the  planer  bed  in  a  metal  conduit  ■•.■/-=-■.'->.  v  :'• 
Operating  levers  on  the  front  and  back  of  the  bed  are  connected 
to  the  reversing  switch.    These  may  be  operated  by  hand  or  auto- 
matically  by  adjustable  dogs  on  the  table.     At   the  instant   of 
reversal  the  motor  is  automatically  disconnected  from  the  line 
and  becomes  a  powerful  dynamic  brake,  stopping  the  table  at 
•once  without  taking  current  from  the  line. 

A  patented  pendent  switch  carried  by  a  swiveling  bracket 
mounted  on  the  arch  may  be  moved  by  the  operator  to  any  con- 
venient position,  and  gives  him  control  of  the  driving  motor  for 


starting,  stopping  or  reversing  the  table,  if  the  work  requires  him 
to  be  in  such  location  that  he  cannot  reach  the  levers  on  th€. 
front  or  back  sides  of  the  bed. 

To  prevent  the  table  from  running  off  the  gearing  should  the 
line  current  fail,  or  the  l)reakage  of  either  tools  or  planer  from: 
overload,  a  patent  circuit  Iireaker  is  provided  which  will  stop  the; 
motor  at  once,  byrdynaniic  braking. 

The  crossrail  is  raised  and  lowered  by  an  indei)endent  reverS'^? 
ible  motor  mounted  on  the  arch.   .  /  :--'^::V  ;-:.;".;'  .  ^'•.:  -  ^    -•'/;•:.; 


TRIPLEX    HYDRAULIC    PUMP 


1  lie  accompam-irig  illustratJDn  shows  a  vertical  type  of  single 
acting,    triplex    hydraulic    pump    recently    brought    out    by    the 
Hydraulic  Press  Manufacturing  Company,  Mount  Gilcad.  Ohia; 
This  pump  is  made  in  three  series  of  sizes;  one  of  these  has  a. 
stroke  of  8  in.,  and  is  oqui|)ped  with  pkmgers  ^  in.  to  3'4  in.  in 
diameter;  the  second  has  a  stroke  of  12  in.  and  plungers  1  in.  to 
AYz  in.  in  diameter;  while  the  third  has  a  stroke  of  12  in.,  and 
plungers  1J4  in.  to  5  in.  in  diameter.     A  range  of  pressure  ca-.' 
pacity   from  fOO  lb.  to   16.000  lb.   per  square  inch   is  obtainable, 
depending  on  the  size  of  the  piston.     The  drive  may  be  either, 
by   belt   or   electric    motor.      The    pumps   are    fitted   with    screw 


C..:;^;...,-  J^V  . '-'- ®'"9'^    Acting    Triplex    Hydraulic    Pump  X.    \-.' "^i.. .•  ,•; 

glands  working  against  followers  when  equipped  tor  li^ 
pressure  work,  or  with  stud  glands  when  equipi>ed  with  large 
pistons  for  low  pressure  work.  The  pistons  are  packed  with 
compression  packing.  l-Orged  steel  is  used  in  the  construction 
of  the  high  pressure  pump  cylinders  and  crank  shafts. 

When  the  pump  is  operated  by  a  belt  it  has  a  single  reduction 
of  gears  for  the  first  size,  and  a  double  reduction  for  the  other 
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,  two.     The  pulleys   can  be  arranged   lo  drive   from   cither   end.  located  at  the  most  desirable  place.     Metal  or  carbon  pencil 

•..-.  When  a  motor  is  used   it   has  a  double  reduction  of  gears   for  welding  can  be  done  from  any  of  these  panels,  independeiit 

■.■•  all   sizes.     The  first   reduction  has  a  ratio  of  5  to   1,  while  the  of  all  others,  and  one  pr  more  arcs  can  be  operated  simui- 

r  second  reduction  depends  on  the  speed  of  the  motor  used.     The  taneously.     The  accessaries  consist  of  a  carbon   holder  and 

:\  height  of  the  first  mentic  ned  size  is  5  ft.  9  in. ;  the  second  8  ft.  a  hood  for  protecting  the  operator,  together  with  a  shield  and 

"■   lYz  in.,  and  the  third  8  ft.   10  in.  .  .^     .     , ..        .  a  metal  pencil  holder  for  each  welding  circuit. 

. "  ''";,'■'■'■■■"'■•      -  ^■'■'■r..  This  equipment  is  the  result  of  eight  years'  experience  in 

iS"' |.^:;^y^S:>; '  arcwflding  "y'r:-;^- :•■;#■■.':■' 

The  Wcstinghouse  Electric  &  Manufacturing  Company. 
-  -  East  Pittsburgh,  Pa.,  has  developed  a  standard  line  of  electric 
:  arc  welding  equipments.  These  are  simple  in  construction 
.;'  and  easy  to  operate.  Complicated  relay  methods  for  auto- 
■^:  ••  matically  inserting  resistances  are  eliminated.     Protection  Ls 


h 


.-,,•."•'■-/'■  Shield,   Hood  and  Carbon  Holder         •'■-;.'-■.',,- 

.  secured  by  circuit-breakers  and   special   arrangement   of  the 
•  resistance. 

The  outfits  are  made  complete  in  200,  300,  500  and  800  am- 

.    pere  sizes.     Each  equipment  includes  a  welding  generator,  or 

a  welding  motor-generator  set,  switchboard,  c()ntrol  and  all 

necessary  accessories.     The  welding  generator  consists  of  a 

-special     75-volt,    commutating-pole,     direct-current     machine. 


.  Motor-Generator  Set  for   Arc   Welding 

either  belt  or  motor-driven.  The  instrument  and  control 
panels  are  composed  of  two  sections.  The  upper  section  con- 
tains the  indicating  instruments,  protective  apparatus  and 
switches  arranged  for  regulating  the  welding  current,  and  the 
lower  section  contains  the  starting  and  protective  equipment 
for  the  motor-generator  set.  As  it  is  sometimes  desired  to 
have  several  welding  circuits  connected  to  one  generator,  a 
cpntrol  patiel  is  provided  for  each  circuit.     Each  panel  can  be 


^ '.     .    ,  Surface  Built  Up  on  a  Truck  Casting       --    •..}•;    'l^■:^^ 

the  shops  of  the  WestiAghouse  Electric  &  Manufacturing 
Company,  and  has  been  einployed  on  all  classes  of  comnu-r- 
cial  work.  I 

_| —^s;V;-',,-w  ■••.-.;-. 

BRONZE  BEARING  METAL  FOR  TRUCK 
^•--•.-  ■„.         JOURNALS  .  V- v:-:---'?'.^:..-^-- 


A  bronze  bearing  metal  composed  of  65  per  cent  copper,  30  per 
cent  lead  and  5  per  cent  tin,  ras  recently  been  tested  by  the  Balti- 
more &  Ohio.  .\  22  lb.  br^ss.  used  without  babbitt  was  placed 
under  the  tender  of  a  Pacific  type  locomotive.  After  the  engine 
had  run  51,000  miles  an  examination  of  the  bearing  was  made. 
It  was  said  to  have  been  \\o\n  1/32  in.,  and  had  made  this  mile- 
age without  running  hot  at  any  time.  Other  bearings  on  the 
tender  were  said  to  have  be^n  re-babbitted  six  times  each. 

Vox  mill  purposes,  this  brionze,  which  is  treated  in  crucibles, 
may  be  hardened  into  what  are  claimed  to  be  very  superior  mill 
l)rasses.  .\  test  of  this  natiJre  is  reported  with  two  75  Ih.  mill 
l)rasses  used  under  the  rolling  table  of  a  108  in.  plate  mill,  the 
minimum  weight  of  vihich  is  estimated  at  10,000  lb.  It  is  stated 
that  the  two  brasses  gave  continuous  service  for  four  weeks,  or 
twice  as  long  as  the  ordinary  phosphor  bronze.  On  account  of 
the  position  of  the  bearings  jt  was  impossible  to  lubricate  tluin 
<Iuring  the  test.  It  is  stated'  that  the  graphite  in  the  lead  acts 
as  a  lubricant  tliereby  effectii^  a  reduction  in  the  amount  of  oil 
used.    :<'  .'<••  -^  -  ••!."";.- Nv. 

This  metal  is  the  product  jof  the  American  Metal  Company, 
Pittsburgh.  Pa. 


March  Movement  of  Anthracite.— Shipments  of  anthracite 
coal  during  March  were  255,515  tons  more  than  in  March.  1913. 
in  spite  of  the  light  demand  fpr  coal.  They  amounted  to  5,164,- 
703  tons,  as  against  4.9C9.288  ihe  previous  year.  The  amount  of 
coal  on  hand  at  tidewater  shipping  ports  increased  109,307  tons, 
from  523,682  tons  on  February  28  to  632,989  tons  on  March  31. 
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HANCOCK  COAL  SPRINKLER 


;- .;A  sprinkler  manufactured  by  the  Hancock  Inspirator  Com- 
pany. Xew  York,  for  wetting  down  the  coal  on  locomotives,  was 
<lescribed  in  the  Railway  Age  Gazette.  Mechanical  Edition,  June, 
1*^13.  page  334,  and  an  improved  form  in  the  issue  of  Septem- 
l)or.  1913,  page  510.  A  further  development  of  this  device, 
superseding  the  other  two  forms,  has  recently  been  brought  out. 
This  sprinkler  acts  on  the  principle  of  an  ejector.  The  prin- 
cipal feature  is  a  valve  which  automatically  discriminates  be- 
tween steam  and  water  and  whose  action  prevents  any  sudden 
and  unexpected  discharge  of  steam  through  the  hose.     The  de- 

'•  ^-.v--"v:     DELIVERY. .M.-\ ■■:;--■:-■  .^.i-  'l^^  •  ^■t^i^''■<■<^ 
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^ii^'-^'\    Section  Throuflh   Improved    Hancock   Coal   Sprinkler ',  ;.%■•. 

vice  is  generally  applied  on  the  strainer  or  on  the  suction  pipe 
of  the  injector  by  the  use  of  a  short  connecting  nipple  having  a 
bend  so  that  the  sprinkler  will  be  in  a  vertical  position.  A  valve 
is  placed  in  the  steam  pipe  at  a  point  where  it  can  be  conveni- 
ently reached.;-;;-'-.^;.:^/.  :■  -  ■:,,.   ;,  ,;  ■ . •    -■  -  ''^<'-''-';^!  .■V'"'\--.^^':  'V^.{" 

In  operating  the  coal  spriiikler,  the  steam  valve  in  the  pipe  is 
opened  wide,  which  action  opens  valve  7.  This  also  closes  the 
drip  hole  B,  the  piston  end  on  the  lower  end  of  the  guiding 
stem  covering  the  hole.  Steam  will  now  flow  through  nozzle  4 
forming  a  jet  and  combining  with  water  in  tube  5.  There  will 
not,  however,  be  a  flow  of  steam  in  starting,  as  tubes  4  and  5 
are  always  under  water  because  of  the  location  of  the  sprinkler 
at  a  point  lower  than  the  tank.;   0  -','V"aV*  :^i-r^^^. \V'':;^  yJ^'-C<i^-i 

Steam  flows  into  the  pressure  chamber  A  and  valve  ^  is 
raised.  Port  C  is  also  closed  and  the  water  is  forced  through 
the  delivery  pipe  to  the  hose. 

Should  the  flow  of  water  be  interrupted  or  the  injector  refuse 
to  work,  valve  2,  which  discriminates  between  steam  and  water, 
will  close  the  sprinkler  so  that  no  steam  escapes  to  the  hose. 
The  steam,  under  these  conditions,  flows  into  the  pressure 
chamber  A  and  forces  valve  -?  upward.  The  end  E  of  valve  ^ 
seats  against  the  surface  F,  thus  making  it  impossible  for  steam 
to  flow  to  the  delivery  tube.     When  not  operating,  both  valves 


rwill  seat.  The  valve  -'  is  heavy  enough  to  prevent  water  flowing 
up  the  delivery  pipe,  and  all  the  water  in  the  delivery  pipe  will 
flow  out  of  the  drain  hole  C.  At  the  same  time  the  steam  valve 
/  will  seat,  preventing  water  from  flowing  up  the  steam  pipe  and 
all  water  or  steam  in  the  latter  will  drain  out  at  the  hole  B. 
The  sprinkler  uses  comparatively  cold  water,  no  steam  can  es- 
cape, and  it  is  self-draining.  ;,>:;/-..•-.=.         ...s^    ;..• 


OXV-AGETYLENE  WELDING  APPLIED  TO 
.MANUFACTURING  . 


A  good  example  of  the  increased  efficiency  and  generally  de- 
creased cost  of  manufacture  effected  by  welding  sheet  steel  ar- 
ticles as  compared  with  drilling  and  riveting  is  shown  in  the 
steel  truck  made  by  the  Standard  Improved  Truck  Company. 
Chicago. 

"The  warehouse  truck  which  is  shown  in  the  illustration  was 
formerly  made  by  drilling  and  riveting  all  joints.  Welding  by 
the  Oxweld  process  was  proposed  and  a  test  truck  made  by 
this  method.  Results  of  the  tests  made  to  determine  the  relative 
strength  of  welded  joints  compared  with  riveted  joints  were  so 
conclusively  in  favor  of  the  welded  joints  that  the  welding  proc- 
ess was  immediately  adopted. 

Welding  has  not  only  produced  a  truck  of  greatly  increased 
strength  and  rigidity,  but  has  increased  the  output  per  man 
about  20  per  cent  with  a  saving  of  rtore  than  30  per  cent  over 
the  previous  cost  of  manufacture.  ^>     •..  -. 

.     The  following  is  a   summary  of  the   report  of  the  tests  re- 


-    .'. /-.^ '  "'■^^"   Truck   with    Oxy- Acetylene   Welded    Joints       .  .  ^"■?..-:'- .  ' .  :"" 

ferred  to,  which  were  made  by  the  Bureau  of  Inspection,  Tests 
and   Construction   of   Robert   W.    Hunt   &   Company,   engineers. 
Three  connections  were  submitted,  each  consisting  of  a  portion .  • 
of  stringer  .tube  and  cross  tube  secured  together  by  one  of  the    . 
following  types  of  joints:  connection  A  welded  by  oxy-acetylene     ' 
torch;  connection  B  riveted  with  two  %  in.  diameter  rivets  in 
double   shear,   one   in   the   stringer   and   one   in   the   cross   tube 
through  a  plug  and  bushing  inserted  in  the  cross  tube;  and  con-     ' 
nection  C  riveted  with  H  in.  rivet  in  double  shear  through  the 


-•".<-.^ 


-     •* 
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.  •t*ri»/\    TIu'   pnlUys    o:;n    lie   arran^icd   lu   drive    in  mi   citluT   end. 

'When  a  motor  is  used  it  has  a  dcultlc  ri-diu'tion  nf  i^tars  for 
-all  sizes.  The  lirst  rtihutii'ii  luis  a  ratio  of  5  to  1.  whik-  the 
•  ■  second  rcchiction  dcjiends  oii  tliv  >incd  of  tlic  motor  usid.  The 
.  .  heit?ht  of  tlie  (jrst  meuti' tu-d  HZe  is  5  ft.  9  in.:   tlie  Second  S   ft. 

/:1>j:'i1m  ^in<|.*hc-third.8  It.  10  in. 

The    :Westilt.irhotise    .Mlt-i^irir    «S^     Manuiactnrin.y     I omiiaiix . 

:    East  Pitt>burgh,  i'a..  has  developed  a  standard  line  of  eUotrir 

'arc   welding  equipments.     These  arc   simple    in    constriKiion 

and  easy  to  operate.     Complicated  relay  methods   for  anio 

.   maiically   in^crtin--:   risistanci'S  are   climinatr*!.      I'mtection   i- 


- '':      ;.-:'■..■:        Shjeid.   Hood  and  Carb'>n   Holder         ■'::  :\  -.  .^' 'r^ 

jiecured  15y  ctrcurt-brvakcrs  and   special   ;irrant;enKnt   of  tin- 
re>istancc. 

Tl>c<uUl>ts -arcmad^e  complete  in  200,  300.  5<M)  and  800  am 

piTc  >i.zes.  .  Each  •'Cqiijpinent  include-  a  weldin.t^  uMiurator.  or 

.;v  welding  motor^generator   >et,  switchboard,  control   and  all 

ueceri.sary  accessories.     The  weltling  iienerator  con>ist>   of  a 

special     75-volt.    commutatinu-pole.     dircct-cnrrent     machine. 


■'.]\     'lyfolpr^Generator  Set  for  Arc   Welding 

j^'  belt  or V  nio^^^^  in>trnnunt    and    control 

t>anels  are  composed  of  t\vo  secti<>ns.    The  upper  section  con- 
tains   the    indicating    iiistrumcnts,    protective    apparatus    and 
•;s\vitches  arranged  for  rcculatinijr  the  weldinj.;  current,  and  the 
-  liower  seetJW  contains  the  start in.y  and  pr> >tecti\  e  equipnu  nt 
!  Jfnr  the  inotor-irenerator  set.     As  it  is  sometimes  (le^ired  to 
■have  several  weldint,'  circuits  connected  to  one  generator,  a 
,    contrcd  panel  is  provicled  for  each  circuit.    Each  panel  can  be 


TluX 


AoL.  88,  Xo.  6 


located  at  the  nio-t  desirable  place.  Metal  or  carbon  pen«  ' 
welding  can  be  done  ftoni  any  of  these  panels,  independei 
ol  all  others,  and  one  |>r  more  aro  can  be  «>))erated  >imr. 
taneou-ly.      The   ;icce>-|iries   con>ist   of  a   carbon    iiolder   av  [ 

a  Ii 1  tor  protecting  tl  e  o|Krator.  together  with  a  shield  ami 

a  metal  pencil  holder   f  >r  each   welding  circuit. 


This   i<niii>nient    i-   tli 


•   rc-tdt   of  eight  years'  e.\perieucc  i  . 


Surface  Built 


ihe  sh<ii)s  of  the  \\e-tii 
I  <in)i>any.  and  has  been  e 
cial  work. 


Up  on  a  Truck  Casting 


jhousc    Electric    &    Manufacturint; 
nj)loyed  on  all  cla-ses  of  conimer- 


BRON/E  BE.\RI^G  METAL  FOR  TRUCK 

:...--•:....■..■..•;•   JOURNALS       ..  -.;y.. 


A  bron/e  bearinii  metal  clKposed  of  (o  per  Cent  copper.  .^0  iier 
ctiit  lea<l  and  5  per  cent  tin.  lias  recently  been  tested  by  the  lialti- 
in..re  <*s:   Ohio.     A   _'_'   lb.   br;  --.   Used   without    iiabbitt    was  pbiced 


under  the  tender  ,>\  a  I'aciii 
bad  run  ,^1.000  miles  an  ex: 
It  was  said  to  have  been  w  o 
ave  without  ruimitii.;  hot  at 
Itiiclrr  were  said  to  liavi'  \h 
I  iir   mill    pur]>o>e>.    tiiis   In 


type  locomotive,  .\fter  the  enyine 
mination  of  the  bearing  was  m;ide. 
11  1  32  in.,  and  had  made  this  mile:* 

in\  time.  Other  bearini-s  on  the, 
■n   n -liabbitted   si.x  times  each.    .       ; 

n/e.   uliicli   is  treate<l  in   crttcihios. 


brasses.:  -V  test  of  this  nati 
Iir.i-ses  usv<l  undir  the  rollii 
minimtim  vviglit  of  which  is 


ma\    be  li;ir<lenerl  into  what  ;  re  claimed  l<'.  be  v;ery  superior  mill 

re  i-  reported  with  two  7.^  11..  mil! 
,^  table  of  .1  !((S  in.  plate  mill,  liie 
estimated  at  lO.(XM)  lb.  it  is  stated 
that  tin-  i\v.  bms.ses  pave  Co  itinuous  service  for  f<Hir  weeks,  or 
iv\ic<-  .-IS  ],,u-^  .IS  the  orchn.ir  |>hosp!ior.  broiizi>.  On  .iccMuni  of 
the  position  ,,t  tin-  bc-.-irim.'s  t  was  impos.sible  to  lubricate  iliem 
during  the  test.  It  is  stated  that  the  graphite  in  the  lead  .-ict< 
.IS  a  lubricant  ihircbv  erfeciii|{  a  reduction  in  the  amount  of  oil 
used.      ■■  r  '^■::'-^-^  '■:-.'  •-■■ .  "  '■ 

This  metal    is   the   product  \<\    tin    .\nieric.in    Met.il    Company. 
I'ittsbur.i^h.    I 'a. 


March  Movkmkvt  of  .\.\t4r.\citk.— Shipments  oi  anthracite 
coal  during  March  were  255.515  tons  more  than  in  March.  1013, 
in  spite  of  the  lit-ht  demand  f^r  coal.     They  amounted  to  5.164,^." 


703  tons,  as  against  4.9;.9.2SS  t 
coal  on  hand  at  tidewater  shii 
from  3J3.<')82  tons  on  I-\bruarv 


e  previous  year.  The  amount  of 
•ing  ports  increased  KK),.W  tons, 
2S  to  632,0S9  tons  un  March  31,  ;• 


■    :..•:*"■    .  >  .  '•■' 


:.;: 
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HANCOCK  COAL  SPRINKLER 


A  A  sprinkliT  ni;imil'actun.(l  liv  \hv  Hancock  Jnspirator  Com- 
}  .kiy.  Xtw  Nnrk.  tOr  \v1ttini4  ilnuii  tlf  o>al  on  luconiotivcs*  was 
iU'Si^Tibed  in  the  Railway  A^c  (Ja/Aiic.  Mechanical  I'dition,  June. 
V-13.  pa,!;e  334.  and  an  ini]ir(i\ed  t'«prm  in  tiic  issue  of  Septeni- 
|>r,,  1913,  page  510.  A  further  development  of  this  device. 
.;  ipersedin^  the  uiher  two  fornis,  iias  recently  been  hrousrht  out. 
'i_This  si)rinkUr  acts  on  the  principle  of  an  eject<ir.  The  prin- 
cijia!  feature  is  a  valve  which  automatically  discriminates  be- 
i<veejl  steam  and  water  and  whose  action  i)revents  any  sUdden 
■,.m\  uncx!)ected   discharge  of  steam   throi'eh  llw  hose.     The  de- 


DELIVERY 


2 
< 
u 

I- 

C/) 


SUCTION 


i  ■.-■,.'  Section   Through    Imoroved    Hancock    CoaT  Sprtnkler.;      :'.;^ 

vice  IS  generally  applied  on  ihe  >tniiner  r>F  mi  tlie^  siicti<m  pipe 

of  the  injector  by  the  use  I'f  a  short  connecting  nfpple  having  a 
l)cnd  so  that  the  sprinkler  will  be  in  a  vertical  position.  A  valve 
is  placed  in  the  steam  i»ii)e  at  a  point  where;  it  can  be  conveni- 
ently reached.'/  .:,'■-  ■^■ '■■'■■..:',>:•■;•''-.•■;'"•?  '.'.;:"'■.  :.■:■■'■  ;:^  ;.•■' ■  •'^'■''-■■■'•l 
,,lii  operating  the  coal  spTinkler.  the  sieaui  valve  iii  the  pipe  is 
ojiened  wide,  which  action  opens  Valve  ,".  This  also  closes  the 
drip  hole  />'.  the  piston  end  on  the  lovyer  end  of  the  guiding 
stem  covering  the  hole.  Steam  will  n^^w  flow- through  nozzle  .; 
forming  a  jet  and  condjining  \vith  water  in;  tube  5-  Tliere  will 
not.  however,  be  a  flow  of  steam  in  starting,  as  tubes  4  and  /; 
are  always  under  water  because  of  the  location  of  the  sprinkler 
at  a  point  Icjwer  than  the  tank.  -'  -  '  ;'  \:  ''■'■'■ 
V  Steam  flows  into  the  pressure  chamber  .  /  and  valve  J  is 
raised.  Port  C  is  also  closed  ;ind  the  water  is  forced  through 
the  delivery  pipe  to  the  hose. 

Shoidd  the  flow  of  water  be  interrupted  or  the  injector  refuse 
to  work,  valve  .?,  which  di.scriminates  between  steam  and  water, 
will  elose  the  si)rinkler  so  that  no  steam  escapes  to  the  hose. 
The  steam,  under  tltese  conditions,  llows  into  the  pressure 
chamber  A  and  forces  valve  3  upward.  The  end  H  of  valve \.? 
seats  against  the  surface  F,  thus  making  it  impossible  for  steam 
to  flow  to  the  delivery  tube.     When  not  operating,  both  valves 


w'ill  seat.    T hie  valve  -'  is  heHVy  enough  to  prevent  water  flowing 
up  the  delivery  pipe;iah<L  all  tlve  water  in  tlic  tlelivery:  pij»c  will 

flow  out  of  the  drain  hole  C.':.\i  the  same  time  the  steam  valve 
7  will  scat,  preventing  water  frmn  flowing  uj)  the  steam  pipe  and 
all.  water  -or  steam  in  the  latter  will  drain  out  at  ihv  hole  li. 
The  sprinkler  i^i-es  ^ici'mpiirgiively  cold :  WJrter.  jih  steam  can  ^; 
4:ai>e,  aildit.  is  >:elf-draining.   ^  :;-/:-'^;  \;:.;    v  ."':/■.  '■ 


OXV-AGE TV LENE  WELDING  A PPIIED  TO 
..->..,    MANUFACTURING       ;.;,.,  ;.:,,.,;^. 

-■V  good  exampk"  (if  the  hicre-asej  **fiici"enVy-  and  generally  <je- 
creiised  cost  4»f  nianufacture  etiecned  by   welding  sheet  steer ar-:; 
tides- as  cumprired' with  drilling   and   riveting  is   shown  in  the; 
;ste<:-l   truck   made   by  the    Slantlard  lnipro\>*d   S'ruck   Cuttit>auy.« 
Chicago.  .-  :;  -:-;.•   ' 

-Ihe  warvh»nise  triHrk  whidi  is  shown  in  tl»e  Ulustration  was 
fofmcrl.v  muttc.byulrining  and  rivwing  all- joints.  \\'ekUng  by 
the  Oxweld  pfocvss  was  proposed  aiid  a  test  truek  made  by 
this  method,  kesults  of  the  tests  made  to  determine  the  relativi^- 
sirength  of  welde<l  joints  compared  with  riveted  joints  were  so 
conclusively  in  favor  of  the  welded  joints  that  the  welding  proc-,' 
■eSs  wJisinmiediately  adopted.  v  :  !  -.    /^  ■'■■    ;    : 

■  Welding  has  not  .,nly  produced  a  tfiidi'  of  greatly  increased 
Strength  and  rigidity,  but  has  increased  the  output  per  man 
a1)<)Ut  20  per  cent  with  a  saving  of  more  than  30  per  cent  over 
the  previtTiUiS  cost  of  manirfacture;  . ':;  i,V0VV- •   :.  ;:  ^  •  ■     ;.     :■-:'■:'- 

'J  he   following  is  ;isnnimary<ii  the  rejjort  V»f  the  tests-  i*^ 


..'-■-  Truck    with    Oxy-Acetylene    Welded    Joints  .;.;'.' 

forred  to,  which  wefe  made  by  the  Bureau  of  Inspeaion,  Tests 
and  Construction  of  Robert  \\  .  Hunt  &  Company,  engineers. 
Three  connections  were  submitted,  each  consisting  of  a  portion 
of  stringer  tvtbe  and  cross  tulie  secured  t^agether  by  owe  6f  the 
follow  ing  types  of  joints :  connection  .1  welded  by  oxy-acetylene 
torch;  connection  /?  riveted  with  two  '4  in.  diameter  rivets  in 
doubk:  shear, one  in  the  stringer  and  one  in  the  cross  tube 
through  a  plug  and  hushing  inserted  in  the  cross  tube;  and  con-, 
section  C  riveted  with  '4  in.  rivet  in  d^mble  shear  through  the 
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cross  tube  and  '/4  in.  riveted  rcductidu  of  inserted  plug  through 

the  stringer  tube,  the  head  l.eing  in  tension. 
.;vThe  three  connections  were  subjected  to  tests  under  identical 

conditions.     In  each   case  the   stringer  tube   was  supported  as  a 

beam  at  points  close  to  and  on  either  side  of  the  cross  tube. 

The  joint  was  then  destroyed  by  tension  in  the  cross  tube. 
Connection  A    failed  at   the   weld   under  a   maximum  load  of 

25,460  lb.     Under  a  load  of  17,090  lb.  the  cross  tube,  on  which 

the  tension  was  applied,  commenced  to  scale,  indicating  that  the 

elastic  limit  of  the  steel  in  tension  had  been  reached. 
••-Connection    B    failed    by   shearing    the    rivets    in    the    stringer 

tube  under  a  maximum  load  of  4,740  lb.         •  ,;>.■  v  -.    •■ 

Connection    C     failed   under   a   maximum   load   of  5,h!00  lb.   by 

shearing  off  the  rivet  in  the  cross  tiil)e  and  pulling  through  the 

rivet  connection  in  the  stringer  tube. 


HORIZONTAL  DRILLING  MACHINE 


1  ■'.■•^•' 


'  :  A  horizontal  drilling  machine  designed  for  heavy  work  with 
high  speed  drills  in  hard  material  has  recently  been  brought  out 
by  the  Detrick  &  Harvey  Machine  Company,  Baltimore,  Md. 

The  general  design  is  similar  to  that  of  a  horizontal  boring  and 
drilling  machine  of  the  traversing  column  type,  having  a  fixed 
work  table,  a  column  traversing  horizontally  on  the  runway  and 
a  saddle  traveling  vertically  on  the  column. 

The  spindle  is  of  hammered  high  car])on  steel  with  a  tapered 
front  bearing  7".s   in.  in  diameter  running  in  a  phosphor  bronze 
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High    Speed    Horizontal    Drilling    Machine   for    Heavy   Work 

btishing,  with  adjustment  for  taking  up  wear.  It  has  a  dust  proof 
roller  thrust  bearing  and  is  provided  with  a  standard  taper  socket 
hole.  The  spindle  is  driven  by  a  20  h.  p.  4  to  1  variable  speed 
motor,  mounted  on  the  top  of  the  column.  .-Ml  driving  gears  are 
of  cast  steel  or  manganese  bronze,  while  the  pinions  are  of  high 
carbon  steel.  No  belts  or  chains  are  used  on  the  drive  or  feeds. 
The  spindle  speeds  range  from  60  to  240  r.  p.  m. 

The  power  feed  is  driven  from  the  spindle  sleeve  gear  and  has 
all  steel  gears  and  clutches  with  a  steel  pinion  engaging  in  a  rack 
which  is  cut  from  the  solid  on  the  steel  feed  quill.  There  are  four 
changes  of  feed  ranging  from  .004  to  .09. 


The  vertical  movement  of  the  saddle  and  the  horizontal  move- 
ment of  the  column  afie  obtained  through  hand  wheels  conven- 
iently located  at  the  operator's  platform ;  the  column  is  mounted 
on  rollers  to  reduce  friction  on  the  runway.  Both  the  saddle  and 
the  column  may  be  changed  to  any  required  position,  and  have 
gibs   for  taking   up   we^r. 

The  controller  for  tli^  motor  is  also  mounted  on  the  operator's 
platform.  An  oil  jet  is  provided  for  the  drill  and  is  fed  from  a 
rotary  pump  driven  by  a  small  auxiliary  motor.  The  work  taMe 
is  provided  with  a  guttet  around  all  four  sides  by  means  of  which 
the  oil  is  returned  to  th*  supply  tank  of  the  pump.  All  gears  are 
completely  covered.         1     •>' "    ~  • .    ^  v/;v:;V  v"  r  ;;.-.;"  .    ''•.~^^-' 

As  shown  in  the  illustration,  the  machine  lias  a  high  box  work 
table  permitting  the  spindle  to  be  brought  down  within  3  in.  of  it. 
A  vertical  adjustment  of  12  in.  and  a  horizontal  adjustment  of 
6  ft.  are  obtainable. 


of  12  in.  an 


Jj;  y  STRAINER  AND  DRAIN  VALVE  ;/ 

The  purpose  of  the  Watters  strainer  and  drain  valve  shown 
in  the  engraving  is  to  Avoid  the  difficulties  resulting  from  in- 
jector failures  due  to  thd  clogging  of  the  suction  pipe  with  coal 
and  other  foreign  matter,  and  also  to  provide  an  efficient  and 
simple  means  of  cleanintf  the  pipe  or  tank  in  freezing  weather 
without  disconnecting  ort  taking  anythmg  apart.  When  the  in- 
jector fails  or  for  other  j reasons  it  is  desired  to  clean  out  the 
pipe,  the  valve  which  cari"ies  the  strainer  is  lifted  and  an  open- 
ing is  provided  which  is;  sufficient  to  permit  the  dirt  to  wash 
out  quickly.     When  used; as  a  drain  the  valve  is  lifted  and  the 


Strainer  and   Drain  Valve  for  Injector  Suction  Pipes 


liandle   allowed   to   rest    on 
cover.     In  this  position  an 


the  lug  shown  on  the  top  of  the 
opening  of  about  %  in.  is  provided 
which  takes  care  of  any  lea|cage.  It  is  claimed  that  this  feature 
entirely  eliminates  trouble  from  frozen  pipes  in  cold  weather. 
When  it  is  desired  to  emptj  the  tank  it  is  only  necessary  to  lift 
the  valve  to  its  full  openin  j.  This  device  can  be  installed  in 
any  part  of  the  pipe  line  petween  the  tank  and  the  injector, 
but  should  preferably  be  placed  at  the  lowest  point.  Where  it 
is  convenient,  the  lifting  handle  can  be  extended  up  through 
the  cab  or  tender  floor  by  art  extension  of  the  valve  stem.  In  a 
closed  position  the  valve  is  held  on  its  seat  by  its  own  weight 
and  a  spring.  This  valve  is  manufactured  by  the  Railway  Sup- 
ply &  Equipment  Company,  Candler  building,  Atlanta,  Ga. 


Wireless  Telegraphy. — A  wireless  triumph  was  achieved  on 
February  11,  when  the  New  Sayville,  Long  Island,  wireless  sta- 
tion succeeded  in  establishing  communication  with  Nauen,  near 
Berlin,  a  distance  of  over  4,600  miles. 


Jlxe,  1914 
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INTERESTING    ADAPTATION    OF    ELEC- 
TRIC   HAND    DRILL      . 


HEAVY    SERVICE    SHAPER 


The  combination  portable  electric  hand  drill  and  sensitive 
drilling  stand,  which  is  shown  in  the  illustration,  has  recently 
been  developed  by  The  Cincinnati  Electrical  Tool  Company, 
Cincinnati,  Ohio.  The  electric  hand  drill  may  be  detached  from 
the  bracket  and  used  independently.  This  operation  is  a  simple 
one,  requiring  only  the  adjustment  of  the  two  thumb  nuts, 
which  release  the  hinged  caps  that  lock  it  in  the  bracket.      v<C: 

The  bracket  which  carries  the  drill  may  be  adjusted  in  any 
position  on  the  column  by  means  of  the  clamping  screws.  When 
clamped  in   position   it  has  a  vertical   adjustment,  or  feed,  of  3 


Combination    Portable    Electric    Hand    Drill    and    Sensitive    Drilling 

Stand 

in.,  which  is  controlled  by  the  hand  lever.  A  stop  on  the  column 
regulates  the  depth  of  the  holes  to  be  drilled.  The  drilling 
stand  has  been  designed  to  receive  electric  hand  drills  of  J4 
in.,  }i  in.  and  ^  in.  capacity  and  weighs  60  lb.  The  table  is  8 
in.  in  diameter  and  may  be  adjusted  to  any  height  on  the  col- 
umn ;  if  it  is  desired  it  may  be  swung  to  one  side  out  of  the 
way.  The  distance  from  the  column  to  the  center  of  the  table 
is  5  in.  The  column  is  30  in.  high  and  1%  in.  in  diameter,  and 
the  base  measures  9  in.  by  11  in..   ..   .,:    V;    .;:  .    ;  ,-.-.iv  ,o-  -,.;.:  ^ 


■   ■  A  new  design  of  heavy  service   shaper   has   been   brought-.; 
out  by  the  American  Tool  Works  Company,  Cincinnati,  Ohio.-^\ 
One  of  the  first  points  considered  when  laying  out  this  ma-  -  ' 
chine   was  that  of  power   input.     The   approximate   power  a" 
shaper  of  this  kind  would  require  for  pcrf<»rming  the  heaviest 
classes  of  work  was  determined,  then  sufficient  extra  power ,  / 
added  to  provide  a  safe  working  margin;  consequently,  this.  : 
machine,  when  doing  the  average  heavy  work,  should  not  be  .r 
constantly  working  up  to  the  limit  of  its  capacity.     The  cone  •:  ; 
steps  are  large  in  diameter  and  wide  of  face,  being  arranged- 
to  accommodate  a  3  in.  belt.     The  coujitershaft  speeds  arc  .. 
high  and  the  back  gear  ratios  arc  higher  than  usual  on  stand-.-.-, 
ard  shapers  of  this  size.  '.   - 

A  range  of  eight  strokes  from  6,J/2  to  90  per  minute  has-; 
been  provided,  this  range  being  in  geometrical   progression 
and  calculated  to  give  the  best  results  on  all  classes  of  work.._.  . 
It  was  found  that  a  slower  speed  than  6^/2  is  unnecessary  and  '  '; 
a  speed  faster  than  90  impracticable  on  account  of  the  excess  >'•. 
of  vibration  caused  by  the  rapid  stroke.     The  length  of  the,-.. 
stroke   may  be  easih-  changed  at   will   without   stopping  the  ■  . 
machine. 

The  ram  and  rocker  arm  are  of  an  improved  design  which?   ' 


1 


Trial  of  the  Triplex  Locomotu'E. — The  triplex  compound  for 
the  Erie  was  recently  tried  out  on  the  Baltimore  &  Ohio* .  ;-v.-^ 


;...■."  "A  V- ;."\' '-•  .;•,       Shaper    Designed   for   Heavy   Work.    ,''';^':.'',:  ^\-]^y  ■'_:,^'\ 

provides   a   rigid   construction.     The    rocker   arm    is    rigidly :■' 
connected  to  a  pivot  shaft  at  the  bottom  of  the  column  whicli    -■ 
supports   all   the    weight   of    the   arm    and    other   part<,    thus 
relieving  the  ram  from  any  dead  weight  and  eliminating  undue ..  .: 
vibration.     The  connection  between  the  rocker  arm  and  the;  .  . 
ram  is  by  means  of  a  double  link  which  is  so  arranged  that 
it   pulls    down    on    the    ram    during   the    cutting    stroke,   thus 
tending  to  neutralize  the  upward  thrust  of  the  tool.     A  rev- '.; 
duction  in  wear  of  the  ram  bearings  is  effected  by  relieving 
the  ram  of  the  weight  of  the  rocker  arm. 

One  of  the  features  most  essential  to  the  life  and  accuracy    . 
of  any  shaper  is  an  effective  means  for  taking  up  the  wear.  -/ 
The   continuous   taper   gib    used   on   this   shaper   provides   a 
means  by  which  a  full  length  bearing  can  be  maintained  and 
the  rate  of  wear  kept  down  to  a  minimum. 

The  cross  feed  is  of  a  new  design  for  which  a  number  of 
advantages  are  claimed.  It  is  both  automatic  and  variable, 
providing  a  range  of  graduated  feeds,  32  in  number.  These.  - 
can  be  changed  and  accurately  set  while  the  machine  is  run- 
ning by  means  of  a  conveniently  located  knurled  knob.  The 
feed  is  thrown  in  or  out  and  reversed  by  a  knob  on  the  feed 


.:v^^'''"'a^>--^^-- 
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cTt>ks  tiibc  an<|-,'4  iri.  ri\rii.l  iv'liun.'ii  .t  iii>criiil  plug  tliruugh 
the  striniior  tnbt'.  till-  In  lul  biint;  in  un-iun.        '-         ,     . 
•    The  three  oiiiuu'ctii'ii>   wtrc  >uliirniil  \i>  \v>\>  iiiiiKr  idmlical 
c«)inlitit>n;i,      In   i-.uli   case  the   suinmr   luhe  \v;is  suppnrieil   as   a 
heani   at   points   v'l<^'sct<>  and   nn   eitlur   >i(k'  of  tlie   cross   tuijo. 
The  joint  wa:s  thvu.clotroyetl  I>\    tension  in  tlie  cr>>>s  luljc. 
-;Conncctioii  ,-•/    fafl<<l  ill   the   \vel(l    under   a    inaxiimnn    KkuI   r»f 
25,4(i)  lb.     I'nder  a  load   ot    ir.O'HI  Il>.   the   cr..s>  tuhe.   on   which 
the  tension  was  applied.  c<>ninivnced  t"  ~cale.  indicating  that  the 
clastic  limit  of  thcMeel  in  tension  Iiarl  Iteen  reaciieil. 
.•;-.;C'*innfCfion.'/f   failed    Ii_\     -ln;trinu    tlie    ri\ei>    in    tlie    stringer 
iiihe  iiiider  a  nvnxittiuni  load  ''f  4.7-l<lllt,  ■ 

(  onnectioH  (  laileil  under  a  inaxiniuni  l-'.id  ut  5>tK)  lb.  by 
•siu-.iriuj^  off  the  rivet  in  the  cros>  tnbe  an(l  I'ulling  ihrtnigh  the 
rivii  conncctii'ti  in  the  strtnver  tube.        .         . 


HORIZONTAL  UKILLING  MACHINE 


.;,;' A  horizontal  drilling  machine  desigiie<!  for  heavy  work  witli 
'  hijih  speed  drills  in  hard  material  has  recently  Keen  bronuht  out 
,  l>y  the  ]>el rick  \-  Harvey  .Machine  C"nipan>.  lialtimore.  .M<1. 
c  The  genvral. design  is  similar  i<i  that  of  a  horizontal  boring  and 
;, drilling'  machine  of  the  tra\er-in.u:  cidninn  t>i)e.  having  a  ri\e<l 
■•  work  table.  :i  cohinin  tra\er>ing  hi>ri/- .inall>   on  the  runway  and 

q  saddle  tryveling  vertically  on  the  ci.lumn. 
,       'l.'he  .spihdlf  is  of  hammered  high  c.irlion    steil   uilii   a  taiiered 
.  front  .iKMfjng  7».4in;:  in  (jiameter  running  in  a  iiliM-pli..r  Wronze 


High    Speed    Horizontal    Drilling    Machine    for    Heavy    Work    ..'■ 

husliiriff.  With  tMfjHstment  fur  taking  u[)  wear,  ft  has  a  dust  proof 
roller  thrust  bearing  aiul  is  pFovide<l  uith  a  .••tandard  taper  socket 
heJe.Tluspinrtle  is  driven  bj  a  iO  h  |>.  4  to  1  variable  si)eed 
niotbr.  mounted  on  ibc  top  of  the A-ohmm.  All  driving  gears  arc 
of  cast  steel  or  manganese  bron/e.  while  the  pinions  ari  of  high 
carbon  .«teel.  Xo  belts  or  chains  are  n*ed  on  the  drive  or  feeds. 
The  spindfe  speeds  range  from  ^lO  to  240  r.  p.  m. 

The  power  feed  is  driven  from  the  si)indle  sleeve  gear  and  ha< 
all  steel  ge:irs  and  clutcho  with  a  steel  f)inion  engaging  in  a  rack" 
which  is  cut  from  the  rolid  on  the  sti'el  feed  quill.  There  are  four 
changes  of  feed  ranging  from  .004  to  .09. 


\oi .  >'S.   No. 


The  Vertical  uioveme  u  of  the  saddle  and  the  horizontal  uuu- 
iiient  of  the  column  at  •  obtained  through  haml   wheels  conv< 
ieiuly  located  at  the  op  rator's  platform;  the  cbuiui  is  moun;    i 
111  rollers  to  reduce  frii.  lion  on  the  runway,     lioth  the  saddle  a  •  i 

;  nged  tu  any  re<|uired  position,  and  ha  v 
r.    ',. 

motor  is  also  mounted  on  the  operato  's 
provided  for  the  drill  anil  is  fed  from  a 
small  auxiliary  motor.  The  work  ta' :'i- 
around  all  four  sides  by  means  of  whir!; 
supply  tank  of  the  pump.     .Ml  gears  ar 


the  colunm   may  be  ch 
gilis   for  taking  up   we; 
The  ci  mtrollir  \i  ^r  tli 
platform.     An  oil  jet  is 
rotary  pump  driven  liy 
is  jirovided  with  a  gutte 
the  oil  is  returned  to  th 


table  permitting  the  sjiii 
.\  vertical  adjustment  < 
6  ft.  are  obtainable. 


completely  covered. 

.\s  shown  in  the  illus  ration.  tlK}  machine  has  a  higli  box  Avork 

lie  to  be  l)rougiu  ilov\u  within  3  in.  of  n. 
f   12  in.  and   a  bori/ontal  adjustment  "f 


STRAINER 


AND   DRAIN  VAL\  E 


The   i>urpose  of  tlie   \ 
in    the    engraving   is    to 
jector  failures  ihie  to  th 


i'atters   strainer   and   drain   valve   shown 

oid   tile   difficulties   resulting   from   in 

clogging  of  the  suction  pijie  with  co.l 

md   other   foreign   mattt  r.   and   also   to   provide  an   etTicient   aiiL 

iuijile  means  of  cleanin  ;  the  pij)e  or  tank  in  freezing  weathi : 

without   disconnecting   ot    taking   anything  apart.      When  .the  iu: 

jedor  fails  or   for  other  rea.sons  jt   is  desired  to  clean  out  th( 

ies  the  strainer  is  lifte<l  .tiul  an  opeti 
suliicient  to   permit   the   dirt   t<^  wasl. 
as  a   drain   the  valve  is  lifted  and  the 


pipe,  the  valve  wliich  car 

inu    is   iiro\ided   which   is 

■ut  quickly.     \\  hen   u^a] 


rafyt  ii  in  drain posifiin 


'<^j    v., 


.    .'•..;   strainer  and   Drain  V 

handle   allowed    to  test    on 
cover.     In  this  position  an 
which  takes  care  of  any  lea 
entirely    elimin.ites    trouble 
When  it  is  desired  to  t-nrpty 
the  valve  to  its    fttll   opeiiii^; 
any   part    of   the    pipe    line 
biU    should   prefer.ibly  be   [il; 
is    convenient,    the    lifiinu;    li 
the  cab  or  teiuier  Ibior  b\   a 
closed  position   the   valve   is 
and  a  sjiring.      This  valve  is 


Ive  for  Injector  Suction  Pipes 

the    lug   shown   on    the   top    \^\    the 

ojiening  td'  about  Y^   in.  is  provided 

age.     It  is  claimefl  that  this  feature 

roin    frozi.  II    ])ipes   in   cold    weather. 

the  tank  it  is  only  necessafy  to  lift 

This  device  can  be  installe<l   in 

leiween    thi'    tank   and    the   injector. 

<i.'(\  at  the  lowest  point.     Where  it 

ndle   can    be   e.xtended    up    through 

extensicm  of  the  valve  stem.     In  a 

hold  on   its  seat  by  its  (wvn  weight 

manufactured  by  the  Railway  Sup- 


jily  &  Equipmeiu  Company.   Candler  building.  Atlanta.  Ga. 


WlREI.K.ss    TkIKGRAIMV. —  .-\ 

February  11.  when  the  Xew 
tion  succeeded  in  establishiii 
Derliu,  a  distance  of  over  4 


wireless  triimiph  was  achieved  on 
5ayville,  Long  Island,  wireless  sta 
comminu'cation  with  Xauen.  near 
X)  miles.         •- 


Jl   NE.    I'JH 
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INTERESTING     ADAPTATION    OF 
TRIG    HAND     DRILL 


E  LEG- 


HEAVY    SERVIGE    SHAPER 


The  ciiiul)inaii<m  portable  electric  lutntl  driH  aiui  st'ttsitive 
:  drilliiiti  stand,  which  is  shoVvn  in  the  illiJstfatirtnV  lias  rcceivtly 
been  ileveloped  by  I'he  CincitUKiti  Mlectrical  Tool  Coinjiany, 
Cincinnati,  Ohio.  The  electric  hand  drill  Jiiay  be  <letaehed  from 
the  bracket  and  used  itKlependently.  This  oiieration  is  a  simple 
one.  re{|uirinii  Mnl\  the  adjustment  of  the:  tvftythlinib  nuts, 
:\vbich  release  the  hinged  ca[»s  that  luck  it  in  the  bracket!  ;  ;•; 
'  The  bracket  which  carries  the  drill  may  be  adjusted  in  any 
pi'sition  on  the  cohinin  by  means  of  the  clanii)in.i:  '-crews.  When. 
clam|»ed   in   position   it  has  a   vertical  iidjustment,  <>r  feed,  of  ^i 


Combination     Portable    Electric    Hand     Drill    and    Sensitive    Drilling 

Stand 

in.,  which  is  controlled  Uy  the  hand  lt*Ver:  v  A  Stop  on  the  colimm 
regulates  the  depth  of  the  iiotes  to  be  drilled.  The,  drilling 
stand  has  been  designed  to  receive  electric  hand  drills  of  )4 
in.,  fs  in.  and  V^  in.  cai)acity  and  weighs  60  lb.  The  table  is  tj 
in.  in  diameter  and  may  be  adjusted  to  any  height  on  the  col- 
umn ;  if  it  is  desired  it  may  be  swung  to  one  side  out  of  the 
way.  .The  distance  from  the  colinnn  to  the  center  of  the  t.ible 
i«  5  in;  The  ijcjlumn  is  30  in.  high  anti  l)i  in.  in  diameter,  and 
the  base  measures  9  in.  by  U  in,    -    y    ^     .  ..        -  .       ^ 

■     Trjai.  of  thje  Triplex  LocoM(>TrvE,-:-1"liet.ritdex<r<nnpoutid  for 
the  Erie  was  recently  tried  out  on  the  Baltimore  &  Ohio.,    •    :    ; 


V  A  new  design  ol   htavy  servi*re;  sliajiers  has  luctrt  brought^ 
« ritt  hy  tlic  AmeTtcan  Tool  Works  CoriipanyvCin^hinati.  Ohio.  ;; 
One  of  the  first  points  considered  \vlven  laying  out  this  ma- 
chine was  that  of  power   iiri)Ut.     The. ai)pruxiinate  power  a 
shaper  or  this  kind  would  require  f«trperiV'riiwig  the  heaviest 
classes  of  \york\va^  detennincd,  liven-  sufficient  I'Xtra  i»ower 
added  to  .prr>vide  pi  ,-afe  working  niargin :  conse<|ilvJvtly.  this 
niacliine.  when  doing  the  axerage  heavy  \vv<rk,  should  not  Ik' . 
constantly  working  up  to  the  Hiiiit  of  its  capacity.     The  coik'  - 
steps  are  large  in  diameter  aiul  \\  ule  of;  favt^v  J»t«'J?  ardinged 
to  acc^'nniiodate  rt  .^  in.  lu-lt.     Tliv  couniershaft   speed*  arc., 
hi.gh  and  the  hack  gear  ration  iire. hi gUyf  tlianus^Tal  em.  s^tand'  . 
ar<l  shaper>  (if  this  sixe.  V'  .  :  -'-^  \-''-  ":   ;  o  ..  ■,]_ 

.A  Tingie  Of  eight  sir<.ke-  friiiu  Oi^-j  to  ^  pei'  niimite  Jras 
be<pn  provided,  this  ratiitre  beiivg;  in  gvoiiu-tTJCill  fjrogression 
and  caicnlated  to  give  the  best  results,  on  all  cla>;s<s..ot"  worfc. 
It  was  found  that  a  slower  speed  than.  O.? .!»  i>  vuiiieev'ss^ary  an«^- 
a  s()eed  f*ister  than  90  impracticable  on  accjiunt  of  thv  excess  - 
of  Vibratipn  caused  by  the  rapid  stroke.  The  length  tif  the 
stroke  ina:y  be  ^easily  chanLied  at  vWlJ   withmrt   stoiJi*itt*r  JIh;  . 

machine.  ,;.f-.';-.:v  "  V.- ."  '^^  • '■    '  :>.•  .■"■.'-..''. 

The  ram  an<I  r<)cki.r  ann  are  »>f  an  iMJi»roved  <leiiian  which 


;'"/;';.         Shaper    Designed  for  H^avy   Work   v      '  i/'f     :  :    .  ;    ; 

provides   ai   rigid   con«;tructiun.     ThcTcickei^   a""   '?   ri.gid1y 
connected  to  a  pivot  shaft  at  the  bottcnn  <»(  the  column  which: 
supportjj    all   the    weight    of    the   arm   xind    others  part-,   thus 
relieving.,  the  rain  fr<  >m  any  dead  wn'.glit  ;aixd  eliminating  undue ^ 
vibration.     The  coimection  between  the  rockeT  arm  and  the 
ram  is  by  nicans  of  a  double  link  which  i^  so  arranged  that' 
it    pulls   down  on    the    ram    during  , the   cult  in.g    stroke,   thusv 
teiidittg  to  nGutralize  the  iipvvard  thr«st-  oi;  titctdol.-    A  te-^ 
dtictjon  iji  wear  of  tile  ram  bcarin.gs  is  effect  e<l  by  rc^ie^  iiVji 
the  ram   of  the  weight   ot  the  rocker  arm. 

< >ne  III  the  lealures  h.iosi  esseavtial  t<L»  the  life  and  accuracy 
r>f  any  shipct  i#  ian  effective  .nteatrs/for  taking,  tip  the  wear, 
'rhe  cr^ntintious  taper  gib  tiscd  oh  -this  shai>ef  pro^  ides  a 
nieaiis  by  Avhicfi  a  full  length  bearing  c^n  bo  mainfaitled  and 
the  rate  of  wear  kepi  <lown  to  a  niiuimmn.         ' 

The- cross  feed  i.s  of  anew  de^siicfn  for  which  a  .nuntber  of 
adviintages  are'  elaiined.     It  is  both,  autotnatic  ;ind   variable.: 
jiroviding  a  rangeof  gra<luated  feeds.  .>i  in  number.     The>e  . 
can  be  changed  and  accurately  set. while  the  machine  is  run- 
ning by  means  of  a  conVeiTJctitly  located  knurletl  kni>b.  .  Tlie. 
feed  is  thrown  in  or  out  and  rever.se«j  by  a  kiio1).c»n  tluj-  fet4^ 


■'•     ■-    V   .  it>." 
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plunger.  The  plunger  engages  either  one  of  two  holes  in 
opposite  sides  of  the  swinging  gear  on  the  bonnet.  Whether 
the  teed  takes  place  at  the  beginning  or  at  the  end  of  the 
Stroke  depends  upon  which  hole  is  engaged  by  the  plunger. 
The  connection  between  the  feed  mechanism  and  cross- 
feed  screw  is  made  by  means  of  an  adjustable  fiber  friction. 
This  forms  an  automatic  safety  feature  which  will  protect  the 
feed  works  from  damage  should  the  tool  accidentally  be  fed 
into  the  cut  or  the  apron  be  fed  into  either  end  of  the  cross 

rail.    _.:.--\  ::'['^>}::  {\r':-\\:  }/k'^''^'- ■}■■>■ '^['i' .  ■'.'     v'- V';j  yV '-•   ■':■■■. 

The  head  is  operativV  at  any  angle  within  an  arc  of  100  deg. 
The  down  slide  is  fitted  with  a  continuous  taper  gib  having 
end  screw  adjustment  for  taking  up  the  wear.  The  down 
feed  is  of  unusual  length  and  is  provided  with  a  graduated 
collar  on  the  feed  screw  reading  to  .001  in.  .\  large  tool  post 
fer  using  inserted  bits  is  supplied. 

-  The  table  support  is  of  a  new  design.  It  consists  of  a 
notched  bar  supplied  with  an  adjustable  nut  at  the  bottom 
and  is  operative  throughout  the  full  traverse  of  the  rail.  The 
notches  are  spaced  1  in.  apart  and  are  engaged  by  a  spring 
plunger  after  the  rail  has  been  properly  adjusted,  any  further 
adjustment  necessary  being  accomplished  through  the  nut  at 
the  bottom  of  the  notched  bar.  which  bears  on  the  planed 
surface  of  the  base. 

The  rocker  arm  is  made  double  section  at  the  top,  which 


.^"^-v'   1-^.- 
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A  lever  extending  well  to  the  front  of  the  machine  controls 
a  large  diameter  friction  incorporated  in  the  driving  pulley. 
Acting  in  unison  with  the  friction  clutch  is  a  friction  brake 
located  on  the  opposite  side  of  the  box,  which  stops  the  ram 
instantly  when  the  friction  clutch  is  thrown  out. 


CAST    STEEL   BUMPER    WITH    FRICTION 
DRAFT    AND    BUFFING    GEAR 

.1   —  .---v:.:V:.-..::.^'.-:v 

There  is  shown  in  the  illustration  an  arrangement  of  friction 
draft  and  buflfing  gear  witH  a  short  pivoted  coupler  incorporated 
in  a  cast  steel  locomotive  bumper  beam.  This  arrangement  has 
been  developed  by  the  Gonld  Coupler  Company,  Depew,  N.  Y.. 
and  with  it  the  capacity  Qi  the  draft  and  buffing  gear  can  be 
reduced  below  the  maximum  capacity  if  desired.  This  is  ac- 
complished by  removing  some  of  the  plate  springs  and  inserting 
in  their  place  shims  or  plaes  to  take  up  the  slack.  The  plate 
springs  are  removed  or  replaced  through  a  pocket  in  the  bottom 
and  when  in  position  they  are  retained  by  a  cap  bolted  over 
the  pocket.  The  short  cotipler  shank  engages  with  the  front 
wedge  and  in  buffing  this  'wedge  is  carried  backward  by  the 
coupler  shank  and  forces  out  the  two  side  wedges,  which  are 
held  from  movement  toward:  the  rear  by  the  back  follower  abut- 
ting shoulders  in  the  buffer  pasting.     In  a  pulling  movement  the 


Arrangement  of  Cast  Steel 


Bumper  with   Friction 


Draft  and     Buffing  Gear  Included 


in  connection  with  the  large  opening  through  the  column 
permits  a  shaft  4  in.  in  diameter  to  pass  under  the  ram  for 
keyseating.  Larger  shafts  may  be  keyseated  by  setting  over 
the  table  to  allow  shaft  to  pass  outside  of  the  column,  using 
the   head   set   on   an   angle. 

Special  attention  has  been  paid  to  the  thorough  lubrication 
of  all  working  parts.  A  system  of  reservoirs  is  provided  from 
which  oil  is  distributed  to  the  various  bearings  by  means  of 
felt  wipers,  thus  doing  away  with  a  multiplicity  of  oil  holes. 

A  speed  box  has  been  designed  for  this  machine  which  is 
a  complete  unit  and  readily  interchangeable  with  the  cone 
pulley  drive  at  any  time.  The  speed  box  is  provided  with 
heat  treated  steel  gears,  the  teeth  of  which  are  machine 
rounded  to  facilitate  meshing.  The  shafts  are  liberally  pro- 
portioned and  are  given  a  large  center  bearing  in  the  case, 
which  materially  increases  their  rigidity.  There  are  no  loose 
running  parts,  each  gear  being  keyed  to  its  shaft.  Speed 
changes  can  be  made  while  the  machine  is  running.  In  addi- 
tion to  a  gravity  system  for  lubricating  speed  box  journals 
the  case  has  been  made  oil  tight,  thus  permitting  the  trans- 
mission   to    run    in    oil.       v     ;;.    .   ;..,  .       .^   >..>,,;•:.••..••.>.  .-:,.;; 


front  wedge  shoulders  against  the  forward  portion  of  the  buffer 
casting  and  the  rear  follower  is  pulled  forward  by  the  yoke 
which  moves  the  side  or  rear  tvedges  torward  against  the  front 
wedge  and  the  resistance  is  obtained  from  the  plate  springs. 
All  of  the  parts,  with  the  exception  of  the  plate  springs,  are 
inserted  through  the  opening  ,  for  the  coupler  shank  and  the 
yoke  in  the  front  portion  of  thf  casting.  It  is  claimed  that  this 
arrangement  of  friction  gear  ajid  buffer  is  entirely  satisfactory 
in  operation  and  has  given  efficient  service.  The  capacity  can 
be  varied  from  100,000  lb.  to  160,000  lb. 


Rope  R.\ilway  in  India. — A 


rope  railway,  75  miles  in  length, 


is  to  be  put  in  operation  in  India.  It  will  connect  the  rich 
country  in  the  vale  of  Kashmir  with  the  plains  of  the  Punjab 
over  the  Himalayas.  The  line,  it  is  claimed,  will  be  the  longest 
in  the  world,  the  present  longest  being  22  miles  and  situated 
in  -Argentina.  Sections  will  be  5  miles  long,  and  most  of  the 
spans  will  be  2,400  ft.  The  steel  towers,  some  of  which  will  be 
100  ft.  high,  will  be  braced,  and  double  IK'  in.  cables,  9  ft.  apart, 
will  carry  the  steel  cars.  The  carrying  capacity  of  these  cars 
will  be  about  400  lb. — Tlic  Enginrcr.    .    -,.,    ,:•.,=.     :.-     ■■.-■■  ... 


-■' .(. 
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PORTABLE    RADIAL    SWING    GRINDER  v^y  BALL    BEARINGS    ON    TURNTABLES 


The  grinding  machihe  illustrated  is  made  for  grinding  cast-  .; 
ings  and  doing  other  general  buffing  work.  It  is  self-contained 
and  is  driven  by  a  motor  mounted  on  a  suitable  platform  which 
is  part  of  the  main  housing;  the  counterbalance  for  the  swinging 
arm  and  grinding  head  is  also  mounted  on  the  main  housing. 
I'he  machine  needs  no  preliminary  work  for  setting  up  and  can 
he  carried  anywhere  by  a  crane. 

The  arm  with  the  grinding  head  can  be  turned  through   the  „ 
entire  circumference  about  the  base.     The  grinding  head  and  the 
swinging  arm   are   carried   back   and   forth   by  a   roller  bearing'.- 
trolley  which  rolls  on  a  track  held  in  a  horizontal  position  by  two   ;- 
parallel   arms.     .\t   the  back   end  of   these   arms   is   placed  the'./ 
counterweight.     The  parallel  arms  keep  the  head  balanced  in  any   -;' 
position  the  trolley  may  occupy  on  the  track.     This  arrangement     ■ 
gives  a  free  movement  to  the  swinging  arm  and  eliminates  the    . 
tendency  of  the  arm  with  its  weight  to  find  its  center  of  gravity.  ;. 
The  grinding  head  can  be  twisted  in  either  direction  to  an  angle;  ' 
of  90  deg.     The  emery  wheel  is  driven  by  a  single  belt  which  is  .  ■ 
carried  around  the  jointed  connection  of  the  swinging  arm  and    :. 
hanging  swing  frame  by  two  self-oiling  idler  pulleys,  thence  to - 
the  large  pulley  at  the  top.     The  upper  pulley  is  driven  by  a  shaft  fv 
from  the  drive  pulley  on  the  inside  of  the  housing.     The  motor    ^; 
is  belted  to  this  drive  inilley.     The  swing  frame  hangs  on  two 
phosphor    bronze    bushings    placed    in    the    top    bracket.      These 
bushings  form  the  bearings  for  the  drive  pulley.     ■.■^■.  ';/''\:^':>::  .'■■y'^ 

The  emery  wheel  in  the  grinding  head  is  shielded  by  a  hood: 
over  the  top.  The  handles  attached  to  the  head  enable  the 
operator  to  obtain  a  good  hold  and  to  have  full  control  of  the 
head.  The  wheel  arbor  runs  in  phosphor  bronze  bearings  v.ith 
provision  for  taking  up  the  wear.     It  has  safety  flanges  and  will 


■;;v-:;;/:'~'.^:-  p-f-^i^:-:-  by  Arthur  v.  farr 

The  application  of  ball  bearings  to  railway  turntables  in  this 
country,  up  to  the  present  time,  has  not  been  investigated  to  any 
considerable  e.xtent.  It  has  been  left  to  the  foreign  railways  to 
ad<jpt  ball  bearings  for  this  purpose,  and  they  have  found  them 
so  advantageous  that  their  use  has  become  quite  common.    ^.   . 


^-  V.I  ■■■■  ■■••.:: 


Section   Through   the   Center   Support  of  a    Ball- Bearing   Turntable 
Used  by  the  Victorian  State  Railway,  Australia 

The  Victorian  State  Railway  In  .\ustralia  has  eqtiipped  its 
roundhouses  and  terminals  with  ball  bearing  turntables,  and  after 
a  period  extending  from  1911.  this  road  has  experienced  such 
satisfaction  that  thev  are  ordering  large  numbers  of  additional 


Portable  Radial  Swing  Grinder 


take  a  wheel   18  in.   diameter  by  3  in.   face.     A   safety  shaped 
wheel  is  recommended.  ■{      •.;?.;  ^ 

This  machine  is  manufactured  by  the  Mummert-Dixon  Com- 
pany, Hanover,  Pa.  .  ^-.  ^       >  -  r;-:-..;; 


Speed  of  New  Destroyer. — While  running  her  standardization 
trials  the  new  destroyer  MacDougal  made  a  maximum  speed  of 
32.07  knots  for  one  mile  and  averaged  for  five  full-speed  runs 
31.52  knots. — ScicntHic  American. 


ball  bearings  for  this  purpose.  In  the  accompanying  drawing 
a  Victorian  State  Railway  turntable  of  200  tons  capacity, 
equipped  with  S.  K.  F.  ball  bearings,  is  shown.  It  will  be  noted 
that  there  are  two  rows  of  large  (2  in.)  balls  in  this  bearing 
arranged  in  staggered  relation.  This  is  a  double  thrust  bearing 
of  special  construction,  mounted  in  the  center  of  the  turntable 
in  such  a  way  as  to  act  as  a  pivot.  The  Victorian  State  Railway 
has  been  using  these  ball  bearings  for  turntables  for  capacities 
ranging  from  150  to  225  tons.       , 


:'^vM.  ■.:  :.^ 
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One  advantage  (jf  using  this  type  of  liall  hearing  is  that  any 
unbalanced  load  on  the  table  is  taken  care  of  by  the  pivot  plate, 
and  the  whole  load  is  uniformly  distributed  to  both  rows  of  balls 
by  the  use  of  a  self-adjusting  ring  supporting  the  two  lower 
l)all  races.  A  steel  shell  surrounding  the  thrust  bearing  serves 
to  retain  the  lubricant  and  to  keej)  it  free  from  the  possible  in- 
trusion of  dust  and  grit,  insuring  the  greatest  degree  of  re- 
liability, and  i)reserving  the  accuracy  of  the  ball  i)earings  for 
the    table    support. 


ning  at   about    1.300  r.   i.   ni.     The  speed  oi  the  table  is  40  ft. 
per  minute,  the  speed  bding  the  same  in  both  directions. 


LONG    DISTANCE    GASOLENE    AND    Oil 


GRINDING    MACHINE    OF    THE    OPEN 
•V    >      •     SIDE    PLANER     TYPE       (  rt 


.:.■■.     A  grinding  inachine  of  the  open  side  planer  type  suitaWe  for 
grinding  frogs,  switches,  crossings  and  other  similar  work,  em- 
ploying   materials    not    workable    with    steel    cutting    tools,    is 
■i  shown    in    the   accompanying   illustration,  r-    /      '..  /'.  ,    • 

i  ■  '        I  he   machine,    which    is   l)uilt   by   the    Detrick   S:   TIarvey    Ma- 
'.-      chine  Com]»any,  IJ.ihimore.  M<1..  consists  of  the  regular  recijiro- 
•3-;. eating  table,  bed.  post  and  cross  beam  of  the  standard  open  side 
-C.  planer   built   by   tlie    san.e   manufacturers.      In    iilace   of   the   <ir- 
•  ..dinary  cutting  tool  is  substituted  a  grinding  wheel   carried  in  a 
saddle    which    can    be    fed    up    or    (l"\vu.    or    in    either    direction 
laterally.     The   grinding   wheel    is   mounted   ou   a   spindle   which 
,>■■;'; ilea rs   in  long  bronze  bushings,  and   is  belt   driven    from  an   in- 
^ ,'/ dejiendent   electric   motor   mounted   on    the    saddle. 

The    saddle   has   a   sliding   lit   ou    the   cross   l)eam   and    can   be 
traversed  by  hand  from  either  side  of  the  machine.     A  power 


;'■■.,  Open   Side   Planer  Type   Grinding    Machine 

■•:''Cross  feed  can  also  be  provided.     The  cross   rail   is  carried  on 
:  ...:the  face  of  the  post  with  a  sliding  lit  and  can  be  fetl  up  or  down 

by    hand,    and    adjusted   by    hand    or    power   as    desired.      I'.eing 

fully   counterbalanced   it   is   easily  adjusted. 
^    .'-     The  table  is  gibbed  down  on  the  side  next  to  the  jxist.     It  is 
V    -idriven    by    a    spiral    pinion    and    rack.       The    reverse    is    obtained 
■<;  through    shifting   l)elts    or   a    rtversing   inotor   as   desired.      The 

table    drive    in    a    belt    driven    mad  ine   is   accomjjlished    through 

a  countershaft  mounted  on  the  post.  It  is  indejiendent  of  the 
■.;.":'drive  for  the  grinding  wheel  and  may  be  by  belt  from  motor 
;.. -or  line  shaft  or  by  direct  connecte<l   reversing  motor. 

,.  v.  The  grindinu  wheel   is   IS  in.  in   diameter  bv  3  in.   face,  run- 


^V-v.     i^^  I    PUMP 

The  accompanying  illi^Jtration  shows  a  long  distance  5  gal 
l)ump  recently  brought  oUt  by  S.  F.  Bowser  &  COmpany.  Inc 
Ft.  Wayne.  Ind..  which  will  be  found  useful  in  railroad  oil 
houses  where  saving  of  i  ime  is  an  important  item.  The  pumj. 
delivers  quickly  large  qu  mtities  of  gasolene  or  other  oils  witb. 
but  little  labor  and  withriit  the  tediousness  usually  experience! 
with  the  ordinary  self-m»asuring  pump,  the  plunger  being  re- 
turned to  its  original  position  with  a  few  (piick.  easy  turns  ot 
the   handle.      It    takes   but    little   room   in    the   building  and  is 

flexible  as  to  range  of  quan- 
tities measured. 
:[>'■..  This  pump  is  designed 
for  measuring  and  distribut- 
ing either  volatile  or  non- 
volatile oils,  varnishes,  etc. 
It  may  be  located  at  any 
CI  uvcnient  joint  within  the 
building  and  connected  to 
a  tank  located  at  any  dis- 
tance from  the  pump,  pro- 
vided the  vertical  suction  is 
not  more  than  12  ft.  It  is 
so  arranged  that  at  the  op- 
tion of  the  operator,  by  ad- 
justing a  stop  on  the  quan- 
tity rod.  5  gal..  2  gal.  or  1 
gal.  may  be  discharged  at 
one  stroke.  The  different 
measurements  are  regulated 
by  adjusting  the  stops  on 
the  pump,  which  is  very 
easily  and  quickly  done.  It  is 
also  providetl  with  a  gradu- 
ated scale  showing  all  inter- 
mediate gallons,  half  gal- 
lons. (|uarts  or  i)ints.  mak- 
ing the  pum])  virtually  one 
)f  5  gal.,  and  a  minimum  of  one 
ate  quantity  can  be  pumped  and 
on  the  pump  are  designed  to  i)ro-  r 
so  that  one  revolution  on  the  re- 
turn is  e(|ual  to  six  revolutions  of  the  handle  on  the  upwar<l 
str<A-e.  Two  cross  bars  ari  provided  which  evenly  distribute 
the  weight  of  the  plunger,  knakina;  the  pump  easy  of  opera- 
Located  in  the  head  of  tlfe  pump  is  a  discharging  register 
which  tallies  the  number  oft  gallons  jjumped.  in  nniltiples  of 
live  u])  to  50  and  then  repeat:.  A  meter  is  also  provided  which 
registers  all  licjuid  discharg<  d.  to  100.000  gal.,  and  then  rev  •' 
peats.  '•: ''•■^■. ''■''.-'■  "-•,'  -''"i-y-f^ 

The   pumj)   is   provided   wit  i  a   locking  device   so  that  it  call  v.. 
be  operated  only  by  those  pei  »ons  in  possessirm  of  a  key. 


Five-Gallon    Pump   for    Oil 
Gasolene 

with    a    maximum    cai)acity 
pint,    so    that    any    intermed 
accurately  measured.     Gears 
vide  a  quick   return   motion. 


QlICKER     .SkKVKK     r>ETWEEN     LoMH)N     .WD     P.VRTS.— At     R     COfl-  " 

ference  held  recently  in  Paris  between  representatives  of  the 
I'.righton  Railway  Company  ar  rl  officials  of  the  State  railways  of 
IVance.  many  improvements  uid  accelerations  in  the  services 
between  London  and  Paris,  vi^  Xewhaven  and  Dieppe,  were  ar- 
ranged to  come  into  operation  hiext  year.  The  morning  servicei^ 
from  London  and  Paris  will  bej accelerated  by  about  half  an  hour-'- 
in  each  direction,  and  an  afterioon  service  between  Londtm  and 
Paris  will  be  run  during  the  simmer  months..    .        „  .;     .      .      . 


..     /v    .-. » 
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ADJUSTABLE    PLIERS 


■■:<- 


A  hand  tool  of  general  utility  is  shown  in  the  accompanying 
illustrations.  The  device  consists  of  pliers  provided  with  one 
jointed  lever,  enabling  the  movement  of  the  jaws  independently 
•  if  the  handles.  One  of  the  designs  is  made  with  a  worm  thumb 
nut.  making  it  thoroughly  adjustable,  it  being  possible  while  the 
tool  is  in  use  in  any  capacity  to  detinitely  locate  the  jaws  in  any 


:is  shown  in  the  engraving.  Opening  . /  at  the  left  is  the  inlet 
through  which  air  is  admitted  to  screen  chamber  B.  From 
ihere  it  passes  into  the  meter  through  C.  impinging  against  vane 
D  and  causing  the  drum  to  rotate.  As  vane  D  passes  the  point 
of  cutoff  at  /•"  a  fixed  volume  is  contained  lietween  the  vanes  D 
and  E.  .\s  soon  as  vane  E  reaches  the  point  of  outlet  G  the 
pressure  in  pocket  H  and  the  pipe  line  /  are  enualized  and  the 
c.mtenis  of  pocket  //  are  discharged  into  tlie  pipt  line.  .  Th«; 
meter  is  sealed  at  the  toj)  by  the  sh<ie  Xf.--.  ^-  ■■  -•  •'>  "^  ':;, 
The  energy  required  to  operate  the  meter  is  claimed  lo  l)e  verj' 
small.  The  difference  in  pressure  between  the  inlet  and  outlet  of 
the  meter  will  therefore  1)e  slight  and  leakage  is  unlikely  to  be- 
(;ome  an  important  factor  in  its  operation.  -'    v.. . 


.  .^    ..Tool   Ready  for  Use  as  Alligator  op  Pipe  Wrench    •■  ,    V.  4 

IMjsition  up -to  30  deg.  without  mdvenM^nt- of -the  handles.  Thisk 
feature  gives  the  added  advantage  of  a  convenient  to9l  for  grip- 
ping and  holding  round  bolts  from,  turniriij.  as  well  as  for  use  on 
l)ipe  and  various  .sizes  of  nuts.  The  sprea^i  cif  the  jaws  is  limited 
to  an  angle  of  30  deg.  by  a  double  set  of  shoulders  fonning  a 
rigid  wrench,  while  at  the  same  time  the  handles  may  be  closed 
t'lrndy  together  for  a  ccmvcnient  gri]>.     In  using  the  t<wl  as  phers. 


LARGE  RADIAL  DRILL  FOR  HEAVY  DUTY 


The  5  Tt..  round  column  radial  drill  which  is  sf.own  In  tlie  il' 
illustration  is  of  similar  construction  to  the  3  ft.,  round  column 
drill  which  was  fully  illustrated  and  <lescri1)ed  on  page  ol9  of  the 
November.  1913.  issue  of  this  journal.  Both  machines  are  l)uilt 
by  the  Eosdick  Machine  Tool  Company.  Cincinnati.  ( )hio. 

Aside  from  its  greater  size  and  capacity  the  5  ft.  drill  differs 
principally  from  the  earlier  machine  in  the  design  of  the  table 
and  base.  For  heavy  steel  drilling  and  tapping  »>pe.rations  a  lib- 
eral oil  chaimel  is  cast  around  the  base.  The  channel  passes 
completely  around  the  column  where  it  drains  into  a  large  reser- 
,voir.  This  construction  permits  a  full  ribbed  cross  section  of  the 
;hase  at  a  point  immediately  in  front  of  the  column  where  the 
greatest  rigidity  is  required,  and  allows  the  outside  T  slots  to 
e.xtend  back  beyond  the  front  of  the  column,  making  tlie  ,iull 
working  surface  of  the  base  available. 

Special  attention  is  called  to  the  location  of  the  table  which  is 
also  provided  with  oil  channels  draining  to  a  pocket  in  one  cor- 


■-■'■:'.■'      Tool  Arranged  as  Pliers  and  Wire  Cutter    j?  <-.,.•.-: 

when  the  jaws  are  spread  at  a  broad  angle  covering  a  big  job, 
the  handles  may  be  run  down,  approaching  each  other,  for  con- 
venience in  gripping. 

The  tool  was  invented  l)y  J.  11.  Daldwin,  IpO^^'orth  Jefferson 
street,  Springtield,  Mo.  '  :^  ■ ;  :.:^'^  VV;\  ^ '; 


HIGH    PRESSURE    VOLUMETRIC    AIR 

-.'■:■.■  :v  '-TG  V  --^  •  :-:-:>     M  ETER  .;.■ ;.  ■^'.  v:  -.v  s  :• -^ 


.\n  air  meter  for  measuring  compressor  output,  piieuniatic 
tool  consumption  and  i)ipe  line  losses  has  recently  been  intro- 
duced  by   the    Kreutzberg    Meter    Company,    Chicago,    111.     The 
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rier.  Any  convenient  receptacle  may  be  placed  at  this  point  tb 
ireceivc  the  lubricant,  thus  eliminating  the  necessity  of  a  pump. 
..  The  efficiency  of  this  machine  is  claimed  to  be  high,  as  will  be 
Jioted  by  the  results  of  tests  given  below.  These  tests  were  made 
in  machine  steel  lj<^  in.  thick  on  a  stock  machine,  feed  box  driven. 
.with  the  belt  and   frictioi^s  oi)erating  under  ordinary  conditions- 


Section   Showing   Operating   Parts  of  Volumetric   Air   Meter    ;..; . 

meter  is  Hght  and  simple  in  construction  and  can  be  cut  into  a 
pipe  line  with  little  delay  by  any  workman.  The  weight  of  the 
one  inch  size,  for  pressures  up  to  150  lb.,  is  2S  lb. 

A  cross  sectiim  of  the  case  and  operating  jiarts  of  th^  nieter. 


Diain.  Drill  R.  P.  M. 
\^  in.  .391 

2  in.  273 
ZYi  in.  154 

3  in;  HO 


Cutting 
Spt-eii 
141  ft. 
14.1  ft. 
lOi  ft. 
87  ft. 


Feetl  per 
Rt'voliitii  II 
.0,n  in. 
.n,?l  in.  :~ 
.031  ir.    .^ 
.031  in.    •. 


Feed  per 
Minute 

8.S  tti. 

■■•■■  *♦■!*..  ^. 


Cu.  111. 
|icr  Min. 


■•  — .  ■>.  •  «\ 


The  net  weight  of  this  machine  is  lO.SCX)  lb.,  and  it  retjuires  a 

(Vi  to  JO  h.  p.  motor  if  direct   motor  driven^      ..,:..:     •       .-., 


■iA 


' '~  ..*.     1.   "^ 


•    ^    ..-.V'. 


xm 


\<\\\.\\\\     \i,\'.    (lAZKTTK.  Ml-CHAXICAI.     Kl)l!ri<  )>: /^:/ 


\'<iui<s;  ;>;<►;  f» 


.  f »nt- iiul-vuntiijjO  ol  riWilig  liiis  ivpf  <'t'  Ital!  licariiiii  is  lliat  aM\ 
linlialaui-iHrJ  Inarl  Mivthv.  taHc-  In  takiii  lan  <ii'  li\  tin  \'\\<<\  \\\:[\i-. 
:iiiil  thv  wlii.lv  1»>;ni  i.<  if)Tifi>rml\  di-triliiiud  t"  lii>lli  i(i\v>  <it  l(all> 
In  tlu-  n>v'  uJ  u-  >vll-ailjti>jinu  nii*^  supii. .riiiis^  llu-  twn  l^wcr 
liaU  raOfs.  :!\>stv«'l  >!k-11  sdrmuiiiliii^  tlir  ilirn-t  Inarinu  -irxo 
Ui  rotaJn  ilVe  JuliT.icjiiil  an<l  t"  k(.Tii  it   I'lH'   i'r>'iii  ilu-  ])M^»iliK-  iu- 

.ttus}i>i1  <>t"  <iu>t  iMul  ijrit.  i»i-«uriiiu  ilu  .ur«.ati.>1  lUurir  oi  n- 
linhflity/  ami  iirvsVrv'iri.u  iIk-  accnrarx  i>\  ilu  liall  luarini:-  for 
tliV    taliUr    ^lll»^^<J^t. 


(iKINDINO     MACIIINK     OF    THi:     OPEN 
;  SIDH     IM.AMK     TM»E 


.\   iiriii<Iui.v:  irarhiiH'  •>(*  llu-  '>jnn   siflo  plaju  r  tyiu-  siiilaUU    t. ir 
f;riiiilin.!4  ir'\i;;>.  switches,  ,crt»sinv:>  ami  ntlur  >iniil.ir  w.irk.  mi- 
;  plV'yinit ,  tifttU'f  lals    lU't    vkiirkajilr    "with    ^l^.•ll    >.iuun,ir    t".i]>.    i> 
kIu rivii .  ill.  tl^f^  Uccmniiiiiiyint:.  illustratii'H. 

;     "f  iie   HKvdnnr, !  wlricji   i>t.  h^  tlu-   1 )«.  trick   \    Ilar\«.y   "Ma- 

ijiiric  I  onrpany.  ;.IUilvnil<in-  :^^1-.  cxusi^is  ■  ""  tlu'  rcynhir  rtiiiir.'- 
Oatin.y  ta^lv-  tf«^''l./M''.>t  'ind  vr<>s>  Iwitiii  of  ihc  ^taittlar*!  open  >i»K' 
pfauv'''  i'Hih  '  1«  '  tlu'    sairt-   inaiiivfacti^^^^^  It)    pliCf   "i   tin-   or- 

i^^n;^f^y  mttlnji  toii|  ts  sriT)>titiUc4  a  urrTiiiliivu  wl.iol  Varricti  in  a, 
^^aiUtlU'  wljicii  can  In-  fi.<j  it}*  ,i.r  <1  'X) n.  •  r  ir  ritlkr  <IiriHii"ii 
lati-raHj.  'riie  lirijiilTnir  ulivt-r  i>  ni-anuv'!  <<n  a  ^piiiilU-  vxUioh 
li/a.rii  ii>  toBsi"  f>roil?t'  l>itshinj;>,  an<1  is  Itt-li  <irivt.n  ir>>n\  an  iii- 
dt-pi'UOVtit  i-tvAnrfc  »ii<i!'>r  nii'linti  <!  "ii  tin-  -a<MK. 
.,  TIu" —aihjlo.has  a^IitHn^;  \\x  vn  tin-  iTvi->>  liiani  ;in<l  rail  In- 
truvjLTseif  Ky-li^in+l  . tVoui  citl^T  .■r'ttv  "'   tbt-  maVitiiK;.     A.  powir 


1"  ; 


.^■■■■■  ■::-: 
t- ■:,::■! 

-    \  -  ■ 


.i:^vV 


4  '    ■ 

•A.  .  " 


■:t?-. 


I 


:'   r 


■fT-   .'"iT^^ 


■  ■  V.' 


•■  1  f  ■  ->' 


■.>.-■ 


...'-.'.  .,-■■.:    Open    Side    Planer   Type    Grindinq    Machine  -■ 

irii<»v  iVc'l  can   ;yiN<)  lio   }jr<fvi<Ivil.      'riiv   cr<»s   rail   is   carric<l   "Hi 
ihr  ♦•'«*;<■  '»^jl»*P'''»t-"^^^^  ^'-'I'V  ''^'  'I'l  tip  "t"  'l"un 

i-iy  "h-in'i.    and    a»liiistri!    1a     hand    <ir   vtow^r    -'U    'K^irol       I'.riii'-; 
fiifly   c<'itul<Tl>alnliccf1    it    is   i;.-ily   a'ijii-'tcil. 

Thv  raMf  i- ;4ihi)vd.  <l<>x\n  on  \hv  >i<U-  tu  \i  i"  the  |"'-t.  It  is 
drivcii  hvvii-.>pfnd  -pinion,  :,inil  rack.,  liu  rt\<.r*»-  i~  .iliiaimi! 
tlir/iti!^h  ••In'ffiiiu  ht'ks  oV.  a-  rvvwr^irrt:  n-.icor  as  «lc^irc<i.  Tiic 
taM«-  ilrist: .  in  't  Tti'ti  flri\Vn  niav"!  iin-  i<  arci.iiipli^luil  ihrniiyh 
;»  rr'ilntirshaft  •In<.unl^^•?^  oti  the  p«.>st.  hi-.  iiKkptiuknt  >>i  tin 
tlrivu  ifof.  fh»\  vrintliitjL''  Avhiol  ;m  !>;■  hy   hi-It    fr-'Hi    inof.r 

■  iyr  1inv  r>hJ'tt  or  T>y  .(iit|f>iH  ooniu ctol  rcMrsinLr  nn'tor. 

,  .;  I  hcJurmilifiu'   xvlivt'T  iv   1>»  in.  ill    <!iaitu  irr   In    ^  in.    i.ici'.  rnn- 


iiiii.u   at    aiiiiut    l..^(10   r.    p 
per  niinutc.  tlu-   spinj   lui 


LONG    DISTANCE    GASOLENE 

PIMP  :: 


tu.      The    >iiee(I   of   the    talili,    i.-   4(1    r 
il;   the  ^aiiie  in   Imih   ilirections.      :•  .■■ 


AND  on 


I  he   nccoiini.'uVvin.Lr   illiT:  tntti'ii    sh'nvs   a    lonij   distance   5   fiill 

„         _...!  I_,  1_.  .         1  4^*  I"  !►..       .__k>  ^     '        ._ l-_. 


riunif)  recently  hroii.ylu  " 
It.  Wayne.  Ind..  which 
h"U>es  where  savin.i;  of 
(k'livers   ijuickly  lariie  qu 


turned    ti.   ii>   «iri,i.;ir.al   \«< 
the    han'lle.      It.    take.s    lii 


>\    S.    I'.    IJowser   i\:    (  Miupaiiv.    Inc 
will    he    found     n-eful    in    railroad    .  i 
ii1e   i*  an  important   item.     The  inimi 
...  nities   of   iiasolene   or  Dtlur   oils   will 
Imt    litth    lahor  aiul    withi-  t   the   ti  <]i<>nsnes>   usually   e.xiieriencei. 
uitii    the   orilinarv    self-nu  »suriii.u    iiutup.    the   iihiniier   heinj;.  rv? 

— '   •      ••      —■■■"■'   •      ^v",]!    with   a    few   i|nick,  ^'asv  turns  e'f 

little    pMim    in     the   ImihHn.e   aiul    i- 
lleNilile  as  to  ran}.:e  of  <|imn 
titics  measured.       ' 

Thi<  pumji  is  desii^tneil 
for  lueasurin.ij  and  distrihui- 
iiiji  lither  \>f!atile  or  non- 
vidatile  oit.s.  \arnishe«..  etc 
It  iiiay  he'  l<.c;rte«l  at  am 
C'  u\<.  nil  lit  1  oint  within  the 
huildini^  and  ciiinecteil  to 
a  tank  located  ai  any  dis- 
tance from  till  pii'up,  pro- 
vided the  vertical  sucti«>n  is 
not  more  than  12  ft.  It  i- 
so  arranue<l  that  at  the  -ip 
lion  of  the  ojierator.  hy  ad- 
justiu'4  a  -top  oil  the  (|uan' 
tit\  rod.  .T  .ual..  2  .yal.  or  J 
ual.  nia.\  In-.  di>char.md  at 
one  -"troke.  The  dilferent 
measureiueiu-  are  re.nulatt'<r 
hy  adjust iiii^  the  stops  ««ii  . 
the  pinnp.  which  i^  vcr\ 
lasily  and  <|uick1y  dorVe.Tt  is 
also-|fniti<K'd  with  a  i4ra«ivH 
ated  '<:ile  *ho\<.  iny  all  int«  r 
uiediaie  ;i;ilh  ji.v.  half  uai- 
lons.  (jnartsor  pints,  mak- 
..  ■  ..,.      Ill'-:   the  piimp   virtually  .one 

witli;  a-  nvaNinnlm    capiiorty    i.  f   5   iinl.  ;i\)t\   a    mininmni;  .of  »)iu- 

I'e  tiiiamity  can  he  ]iun>i)ed  ^w'tV. 
'U  the  ptnnp  are  ilesjviiied  to  pru- . 
-o   that   iy  '  ...'■■. 


Five-Gallon    Ptimp   for    Oil 
■  Gasolene 


DP 


pint.    •  o    that    any    intermed 
accurately   measured.     (iear» 
vide  ;i   <|uick    return    motion, 
turn  is  equal  to  :,si.\  revohui 
sfroke.       I  w  o   cro*>s    har»    are 
the    wei.ulu    of    the    i>Iun;ier. 

tioll.       '.,';•       ■'    '  ■      .•^■■,;;:- 

-l.ocated  in  the  luad  of  tl 
witich  tallies  the  mnuher  of 
!\e  itp  to  .^0  and  then  repeat > 


iiie   re\vihui«rii  .  »n    llVe    rc- 

•u>   of  the   haudli-   on   the   upward 

j.Tovide'l    which   evenly    distrihittt' 

iiakin.ii    ihe    puuip    easy  . dL  « jpVfav 

■    pmn|c  i.s    n   <H.>chari^iu.i;    reui-ter 

'.iall'-us    puni|pe.|.    in    imilli|)les    of 

\   meter  is  also  pr.ivided  which 


he  o]iirated  onlv    hy  thi>><.'  per 


re.yister.-..   .ill    h(jtud    dischaj;.^c  i.    to    1(.K).(J()(;>   .yal..    and    then    re- 
pt-.'iU*. 

The    pmup  ji    [irov  id<il    w  iti 


;<   tockiiiL:    d<  v  ice   so   that   it   can 
oils  ni  iios>vssioii  .if  a  ktv. 


OlKK'KR     >^KR\  U  K      ItKTWKK.N 

f»rence  held  recentiv  in  I'ar 
Ihiyhton  Kailwa.y  (."onipauv  an 
fraiiif.  many  impr.iv  eiiieiits  , 
Itetween  London  and  I'aris.  v  i; 
raniied  to  eoiue  into  o)K-raiioii 
fr'  in  London  and  I'aris  will  he 
in  vach  diretiioii.  and  an  afteri 
I'aris  will  he  run  duriuu   the  si 


To\iK>\    AM'    I'vKts.— .\t    a    con- 

«    lii'lwt-eu    repn  siiitatives    of    the 

1  otV.ciaI>  of  the  Stati-  rai'uav-;  of 

ud    accelerations    in    tin    si  rvices, 

.Xewhaven  and  Dieppe,  were  ar- 
u\t   \ear.      The  morning  sirviciV 

iccelerated  hy  ahout  hall  an  hour 
■  11  sii-\  iee  helwieii   1 -ond 'It  au«?- 

miiur  iiioiiths.  - ;.,.  •   .,>-  ". 


Jvi^  m4 


\<\\\.\\  W    AGlv  iiAZlvTTll,,  XlfiCFiAX 


m 


ADJUSTABLE    PLlliRS 


■':  A  hanil  i""1  i.f  miural  utility  is  slt"\vii  in  the  accotijpaimnt* 
ifUistratiiiiK.  Vhv  i]v\\cv  consists  of  plTi.r>jtr<ivi«I('<l  with  ^nc 
i.Dintc'l  K\rr.  riialilinu  \hv  tiiovfim'tn  "f  tht-  jaw-^  iiiUcpi'iTJeinly 
nrf  thv  hainllis.  (  h^^.■  nf  tlie  <Usiiins  i>  jna«k'  with  a  WDrni  tlvi""'' 
mlt,  tnakiii'-;  it  thonm^Iily  a<lju>talili..  it  hti.n^  [)nssiliU'  Avbilc  tlu" 
t'crt.l  i>  ill  iisi'  ill  iiiiy  i-ripaoity  U'  (KMMiitcl_\   locate  rhii, jaws  in  aiVy 


'is  sh.i\vn  VII  the  cnjiravinij.     ( JiRitiHji}!  *  al  tlie  kn  jv  llleriiilet 
■  :ihr.pU!ih    wliichi  air    i<   a'finitlc*!   t<V  ^sorerif'^dianjlHiX : /?.:    1^ 

iWrv  n  iKjsses  int"  the  nivter  tlinaikh  f '.  nnpitiyiiiL:  aj^iiiiisT  v;^l1l• 
■J'  ;iiul  *';uisiiix  the  «lriini  t«)  rotate.     A^  viiite  /'  i»a>ses  iht-  l'V««it 

of  cutoff  at  /    u  rixe<1   vokiiiie  is  e^M^Iaitk•^I  hetn^t'Oi  the  VMOt^  i'.* 

;tiul   /:.     As   soojv  ^   \^ane   /;   reJicht';*  rtie' ?T*Wtit   <if  %UtW^^^ 

pri >!=^«re  hi  t».>okei  7/  ;uul  the  i>i]ie  Htie  /  are  eiruiilvvtl  ^aii«t  t1»e 
:,vv.jneiiys^  of  pocket   //    are   (h-cljarsied   inb>;tbe  :j|iij>c  Hwv  ;.Tlje 
meter  is  s<^aJetl  at  tlie  top  r>y  the  shoe   1/.    -^V'  ;;;;.:; 
::i\     Hie  eiiefjiy  re<|Wi'»t  to  (.|  rratc  tJu'  iMetiT-i>  t-lajnu-n  V«/)h:  \^ry 

siuiril; .  \nje  (lifference  in  jut— urc  betweew'thv  wlel  aii<l  i-inlet  .oi 
.;  fhi-  iiKT*r  Will  tlierefort    la-  -liiihi  an<i  leakiiSiv  i>  inilikeh-  lo  In-- . 

^otye  an  iin]H'riant  factor  in  it-«  ojieniti<»ti.  ^  V:  1      V/       r- .   /■^ 


.!'.,.■        ^      .Too'    Rendy   for   Use  as  Aillaator  op  PJpe. Wrench;  .■"- 

.;- ileisUum  tt|)-tf>  31)  <lej>;/  without  1ft♦.•ve'lH■o^  of ji:he  iKiixUes-.^  Tins; 

.  .feature,  nixes  the  adiled  advaiitriiAieVif  a  Cr»uveiTk;ju"to<4l'  f(.r  g^ri|t!T= 

'   pini*  ai.nI  hohhni;  roumi  hohs  /roivv  tnrhiiii;.  as;  uelf  its  lor  usi'  oh, 

pipe  ami  \ari(jus  si^,es  ctf  nuts.  TlU  spread  < if  the  j;r\v,s  is  litnitetl 
''.-.Ut  an  analc  of  30  <feK.  I>y  a  <{v,uJ4e  set'*it  s{i''ti}<4el5  foruTbii;  i» 

rigi+1  w  reiich.  vviiile  at  tire  .*:inie  liHfe  iIh-  luuMWes  .inT.ty  :l»e  closer! 

■lirnily  loL'itlu  r  fi-r  a  omxcnifm  t^riif.  '  fn  iK'-inittiietoVfl  ';is..j^^^^^^^ 


largh;  radial  drill  i  orhi:a\  v  dltv 


I  Ik-  5  fi;.  roHml  ciihimii  ra<1ial'/ln)r  whiehvis  ■«1;«avjv;  in  ilie  .-U    - 
.i^iiI^lnr^tioI^.is  111  sitiiilar  coii  si  ruction  to:  iliy  .^  ft..  nruuy.i  xMltnnit/ 
jlfilj  \\itich  Was  fttjtv  ilhj>ti'at.v'[  itntj^  tU>cril>e<l  r^iii  ]'a:t;e  ?«4''-:<'f  tlic  ■ 
■    NVvveitther.  1913.  js-^^u•  <  if  thi^^   iaurual.  .:  -l!.  ith  :inachiTU-«^uire  1'i«iiii 
■-■    Iv^  'tliv  t^p>tlitlv  ^adiinv"  1 «.'? '1  C 'onijoiiy.  :Oincifntati>  <•  Miivi.'       .; 

.Vsifle  frojij  its  greater  si/e  :iii^rAai».~iiHiy  "tlie  5  h    <lrin  ^tliflVrs.:  ' 

•  pr^iicipalU    fr-iiii  tin    i:ar1itr  luncUinc  i)i  rlu'  <lv*i^Tj  .rf  ihv  tatiU-/ 

iUltHuiiSf.   ;  L"i>*  heavA   --tcel  (Irilhtur  aij<i.ta}v^  fvi*-   " 

>t  ral   oil   chanutl   is;ca^l   aronntl   the   l»ase:; ;  Tiie !  chimnil  ;y*;tsNt<> > 

eonTpletely  ai>tiiTi<t:ihc  cohinui  \v here  it  tlrains  into;  a  l;irii\  rv"«er    ' 

-  ,  \«.»r.  This  cunstriicii.  -n  pcnuiis  ;t  iitll  riiiiie<l  er«tys  r«^<^l-i' 'l»  •  'f  '1**' 
.  base. 'af  a  im >ijit  ininK<}i;iul \  in .  ir« 'iit'  aH  tlie  e< >lumn  w here  ihf 
;';:'j;reatest  rii>i<ltly^  l!^  rciiuireO.  and  aHow<~  the  oiij*^i<ie  TJ  >l!:>t>  to  ^ 

-  ,e\teii(T  kielv  Ik'vimuI  the   front   of  .ttH'   colnnirt;   triakinji  ;tlu-  ftvll . 
V; .xvorkiiiii  surface  ''i  the  l<a>e  availiiide'    -'  :-      ■  ■    -^    ■ 

A  Speci;il  afteniiim  is  called  tn  thti  tiiraijoti  nf  ^ilu  la^U^  whielr  w 
,  .id-o  j:»f<rvJiU'4  with  oil  cIianiuTs  «lrainit3!j  'ti>  afK^^ict-t^jniifiie  <^jr^ 


...>••  Tool   Arranged   as   Pliers  and   W<re  Cutter       ..... 

uhtti  tlie  jaws^  ate  s|irea<l  at  ^i  l/roail'^miiU-vCovttiria  U  hi^"  uJt;   ;^ 

till-  li.iiidles.nray  lie-  run  ilinvn.  approadHivii'  e:i<.fi,ialier,;.fo^^  .-.- 

veHience.in'ifrippiiii;.  •,,.._        ;■      -  ; ;  -.  ■;';'■.<■:-'./  -'-^J  '":''r^:. 

The  fool  u:ks  in\int:e<l  hy  J.  Ij.  Ilaj^^  trf;.;  UhX^.  XV.riH  t^^^ 

stre«H,  ;SprinjiiivJ«l..:Al<v.-.'\. ';.,■.■  •"^:l■■i■7  ••■  ;^^.''V.'-/ -^  :"  .'..;;  -'■■■  -   : '. 
1  HIGH    PRLSSLRL    \  OLl  AHri  RIC    AIR  ^ 


"-•  A<)  ^^r'  "'V^er  :for  >nc;fsurin!i^  ('oiJi]irei>s 'jiv'uttfpr^t;  "iiiivuiJi^iic 
'ti^tf  eonsuniption  and  piite'^fiiH>los>i<  ^Ivys-ri^VlK^y  |Ve»>'  ftui'n- 
<1i:ckI    l)\    ilic    Kreutztierji^;  Xtetir.  t  o^'M'^V'^y- v*;''^  i'l-';  Tlfc 


r 


receive  the ?h;?.r^ic^Ht,  ilrn>  el-ininaiiin!;  tlie  Tjive-.^ty-of  u  immji    ■    -^  , 
.-1  he  eltici«-ney<..f  litis  niachiiie  jsiclattne^l.  to  Iniiwih::  as  «il|  h^^ 
?jiute|l  hy  till-  r  I  suits  ..f  iv  sis  i:7\vvi;Mow:  _  1  he^-  tests\;ttere  i*ia«!c  ■ 
in-tnaehrtjestvel  1;;^  iji.  lltiek  .►n  a^stwot  itJiK'n%.  *i:<:*ri..yx:<lriu^^^ 
>\uh  tlie  W-ltvantl   jfritviois  operating;  ttniierontinarv  It .iMlitii nis     ■ . 


I-  •■■   .-..■*: 


<      Section   Showiruj    Operating   Pr.tls  of   yoiwmetr^c  Air   Meter     . 

meter  is  liKht   an<l  siinple  in  coitsiructiofi-  .'Vii<l  ciin-  Ijv  eijv  itVtt)  a 

pifii'  line  with:  little  delay  ^y::Hn:^  W'>rl<in;iti;:  the  \>(i>;|H  oftlu. ' 

.< "lie  inch  si/e.  for  pres>Mres  up  ii)  li^  n> i  is  3<  Ih.  :  : V     •  T  ^;.\: 

;    >V-  crus?;  se-i*tii lit  1  if  the  ea>t^"  •n'd  ' 'pt ratinji'irar-t^  i >» " tlie  iliWer 
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YOST    DRAFT     GEAR 


•  ■*"   ^  ' "  "    '. 


'  The  Yost  lever  friction  draft  gear,  which  is  shown  in  the 
engravings,  has  been  under  development  for  several  years  and 
is  now  in  service  on  about  2,000  cars.  The  gear  is  manufac- 
tured by  the  Hart-Otis  Car  Company,  Limited,  Montreal,  Que., 
and  is  formed  by  placing  friction  levers  between  the  followers 
and    springs   of   a    spring   gear.     It    consists   of    four   parts,   the 
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.'...v.     Yost  Draft  Gear  with  One  Set  of  Levers  Compressed       .'■'■'■ 

lugs,  the  levers,  tlic  springs  and  the  followers.  The  springs  are 
tli  in.  liy  K  in.  M.  C.  P>.  stan<lar<l,  and  the  followers  are  the 
standard  for  spring  gears. 

■  In  the  niK^ration  of  the  gear  the  resistance  is  slight  at  the  start 
of   the    travel    and    graduallv    increases    until    the    full    travel    is 


'S  Prom  ^8  in.  of  travel,  jthe  friction  levers  begin  to  rotate,  in- 
creasing from  9,800  lb.  al|  }i  in.  travel  to  22,500  lb.  at  11/16  in. 
of  travel,  which,  up  to  this  point,  is  the  equivalent  in  resistance 
to  the  G  spring  gear.  The  balance  of  the  travel  is  a  gradually 
increasing  resistance  up  to  300,000  'b.  at  the  extreme  travel. 
This  resistance  is  made  possible  by  the  lever  action  between 
the  coupler,  draft  lug  arJd  springs,  together  with  the  friction 
caused  by  the  movement  cf  these  parts. 

During  the  entire  movement  of  the  coupler,  the  spring  com- 
pression is  proportional  td  the  travel  of  the  friction  levers  and 
the  spring  cannot  become  ^olid,  as  it  has  still  ':;  in.  free  motion 
when  the  final  travel  of  the  coupler  is  reached.  This,  it  is 
claimed,  not  only  greatly  increases  the  life  of  the  spring,  but 
makes  the  gear  self-adjusting  as  wear  takes  place.      ■  .-,  .     ;v"-  i; 

The  levers  are  so  shaped  that  when  extreme  travel  is  reached, 
all  moving  parts  form  a  rigid  abutment  transmitting  the  force 
beyon<l  the  capacity  of  tha  draft  gear  to  the  car.  The  spring 
compression  during  the  lasi  %  in.  of  coupler  movement  is  ^  in. 

In  bulting.  tlie  blow  acta  directly  on  the  draft  gear  through 
the  coupler,  and  not  on  tlie  yoke.  The  yoke  only  comes  into 
action  in  pulling.  This  alit>ws  a  free  swivel  movement  of  the 
yoke  for  any  side  movetrient  of  the  coupler,  preventing  the 
shearing  of  the  yoke  and  ampler  rivets.  '\.^.- 

The  levers  are  designed  to  give  a  leverage  in  compression 
but  none  in  recoil.  The  adtion  of  the  gear  in  recoiling  is  the 
reverse  of  that  in  compression,  except  that  the  levers  being 
free  to  move  bodily,  have  no  lever  action.  The  power  return- 
ing the  gear  to  normal  position  is  that  of  the  compressed  spring 
(19.000  11).).  The  spring  beiring  on  the  inner  end  of  the  levers 
while  the  outer  ends  are  fre  ?,  it  is  claimed,  makes  it  impossible 
for  the  levers  to  stick,  becot  le  displaced,  or  return  to  any  posi- 
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Szcfion  A-B.        Section  C-D. 

'■■^■■'■C.     M.C.B.Springs  eS^'xS'  'r.. 


Application  of  Yost  Draft  Gear  to  a  Steel   Underframe  Car 


attained.  The  recoil  is  low  hut  is  sufficient  to  release  the  gear. 
It  is  claimed  that  the  action  is  smooth  and  gradual  at  all  points 
of  the  travel  and  the  change  from  spring  to  spring  and  lever 
action  is  so  gradual  that  it  cannot  be  noticed.  For  the  first  fs 
in.  of  travel,  the  friction  levers  move  bodily,  giving  the  spring  a 
free  action.  This  gives  the  equivalent  in  resistance  to  the  old 
6'4  in.  by  8  in.  spring  gear  to  this  point.  The  reason  for  mak- 
ing this  initial  travd  low  is  to  allow  the  engineman  to  start  a 
long  train  without  haviag  to  bunch  the  slack. 


^-?-K>. 


tion  other  than  normal.     The  levers  are  alike  for  all  types  of 
the  gear  and  are  interchangeab  e. 


Coal  Briqckttes. — Coal  briquettes  to  the  amount  of  181,8.S9 
tons,  valued  at  $1,007,327,  were  manufactured  in  1913,  accord- 
ing to  Edward  W.  Parker,  of  the  United  States  Geological  Sur- 
vey. Compared  with  1912,  thefe  was  a  decrease  of  17  per  cent 
in  tonnage,  but  an  increase  of  ^J-^  per  cent  in  value. — Power. 
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The  Atchison,  Topcka  &  Santa  Fe  has  increased  the  working 
time  of  its  hicomotive  repair  shops  at  Topeka  from  eight  to  nine 
hours  a  day.     The  car  repair  shops  have  also  recently  changed  ) 
from  a  48  hour  week  to  a  54  hour  week.   ,       .  ,...  •        :- 

On  Friday,  May  1,  the  radio  telegraph  operators  of  the  Dela- 
ware, Lackawanna  &  Western  carried  on  telephone  conversation, 
without  wires,  hctween  Scranton  and  a  car  on  an  express  train 
traveling  between  Scranton  and  Stroudsburg.  a  distance  of  about 
30  miles.       .,;••■- !:..-s:,:^  ■       •••;■:.•  V  '■■^/•vv-^  ■^■^•• ->•>.;;>./■•,  ;■ 

The  Southern  Pacific  reports  that  the  accident  record  of  the 
road  for  March  was  one  of  the  best  in  its  histon,-.  .\ot  a  single  . 
fatality,  either  to  a  passenger  or  an  employee,  occurred  from  the  ■■ 
operation  of  trains  or  in  industrial  pursuits.  The  Pacific  system, 
6.380  miles,  carried  3.079.000  passengers  an  aggregate  distance  of 
102,655.000  miles  in  March  without  a  single  injury;  and  of  the 
43.000  employees  onlj'  one  was  injured  in  an  accident.  The 
Southern  Pacific  has  a  record  of  having  operated  its  entire  line 
for  five  years  and  eight  months  without  a  fatal  accident  to  a 
passenger  resulting  from  train  operation.  ...    :,:•..-.:  :  > . .- -, 

Marcus  A.  Dow,  general  safety  agent  of  the  New  York  Central 
lines,  reports  that,  as  a  result  of  the  vigorous  campaign  which 
has  been  conducted  on  the  New  York  Central,  the  numi)er  of 
trespassers  killed  on  the  tracks  of  that  company  in  seven  months 
ending  April  30  was  38  less  than  in  the  same  period  one  year 
ago;  98  this  year  and  136  last  year.  The  number  of  trespassers 
injured  has  also  fallen  off.  It  has  been  noticed  that  fewer 
persons  walk  on  the  tracks  in  the  manufacturing  districts  where 
men  and  women  going  to  and  from  shops  have  habitually  walked 
on  the  railroad  right  of  way.  Mr.  Dow  reports  a  growing 
tendency  among  the  judges  and  magistrates  to  punish  such 
offenders.  :-.  l''':^':^:^''-   :'"'■  '::\-- <:■■--'  .'■'-.  ■   .^^-':vV  "i^:';;,.  i'-'X^'V.  .V  >V '■ 

The  relief  department  of  the  Chicago,  Burlington  &  Quincy 
has  issued  its  twenty-fifth  annual  report  covering  the  year  ending 
December  31,  1913.  The  receipts  for  the  year  were  $619,958.  of 
which  $580,388  represented  contributions  of  members ;  $20,625 
income  from  investments,  and  $18,944  ca.sh  advanced  by  the 
railroad.  Benefit  orders  to  the  amount  of  $616,905  were  cashed 
by  the  treasurer.  From  Juno  1.  1889,  to  December  31.  1913.  the 
relief  department  has  paid  out  in  benefit  orders  on  account  of 
sickness  or  accidents  a  total  of  $9,451,300.  The  total  i)ayments 
by  the  railroad  company  from  its  own  funds  in  establishing, 
operating  and  maintaining  the  relief  department  from  1889  to 
1913,  inclusive,  have  amounted  to  $1,679,437.  .     .,  ,  ,    ,.  ,i  ;  ;.   .  .- 

On  the  Cleveland  division  of  the  Baltimore  &  Ohio,  the  "safety 
first"  movement  has  been  expanded  into  an  efficiencj'  movement 
with  a  gratifying  degree  of  success;  and  now  the  superintendent, 
Mr.  Lechlider,  proposes  to  the  employees  that  they  go  a  step 
farther  and  include  in  their  program  a  more  intimately  personal 
element;  safety,  efficiency,  thrift.  The  Baltimore  &  Ohio  for 
years  has  had  a  relief  dejjartment,  and  in  this  department  there 
is  a  savings  bank,  conducted  for  the  benefit  of  all  employees  of 
the  road ;  and  it  is  proposed  to  "boost"  the  savings  department 
by  encouraging  employees  to  liny  for  themselves  homes.  This 
department  owns  a  house  at  Lorain  which  it  will  sell  for  $1,900; 
the  first  payment  to  be  $100.  Thereafter  monthly  instalments  of 
$22.50  would  be  paid  until  the  whole  sum  is  liquidated..  , 


name  of  J.  H.  Pitard,  master  car  painter  of  the  Mobile  &  Ohio 
at  Whistler,  Ala.  ^  '''■■■•  v^-^/v.:;-0-  '•^;-J'  rf -' 


^5--.'.;,-A-,-'^-^'  j:^'^: AtrroMATic  parcel  room   '        ':■}.:.  -^ '^^' 

The  Chicago  &  North  Western  has  recently  placed  m  the 
waiting  rooms  of  a  number  of  its  more  important  stations  auto- 
matic coin-controlled  parcel-checking  lockers,  consisting  of  steel 
cabinets  of  various  sizes  in  which  passengers  may  check  their 
own  hand  baggage,  taking  it  out  of  the  locker  as  desired,  with- 
out delay,  by  the  deposit  of  a  coin.  Thus  far  the  c^ibinets  iiave 
been  liberally  patronized  by  the  passengers.  .7   :.: 


.  i'^'"^.' 
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..- ">;:;?     CAR   DEPARTMENT   ORGANIZATION  ;>; 

The  article  i;n  "Car  Department  Organization  and  Efticiency," 

which    appeared    on     page    235    of    our     May.    1914,    issue,    was 

credited  to  A.  Carey.     It  should  have  been  published  under  the 


SSv^:;  y:  AIR  BRAKE  STORY  CONTEST  yu/V'-^^UC- 
A.  L.  Humphrey,  vice-president  and  general  manager  of  the 
Westinghouse  Air  Brake  Company,  has  announced  a  compe- 
tition for  an  air  brake  story,  which  is  open  to  railway  em- 
ployees. Following  are  the  conditions  of  this  contest:  -['-i^'-^:' 
"For  the  best  true  stories  illustrating  the  value  of  the 
Westinghouse  air  brake,  in  terms  of  performance  and 
capacity,  as  determined  by  an  independent  committee  of 
judges,  we  will  make  the  following  awards  in   cash:      .;.   ' 


First  prize  story., ,"i 
Second  prize  story.. 
Third   prize   story... 


.$1,000        Fourth   prize   storv. .  .i^ ,".-.......  .$1  50 

500        Fifth   prize   story .....;....    100 

200        Sixth   prize  story SQ 


"The  purpose  we  have  in  mind  is  to  draw  from  the  experi- 
ence and  practical  knowledge  of  railroad  officers  and  em- 
ployees, striking  stories  of  air  brake  performance.  We  know 
that  the  history  of  the  art  of  braking  railroad  trains  is  rich 
in  dramatic,  but  as  yet  unwritten  narrative.  On  the  one 
hand  is  a  vast  amount  of  such  material  as  spectacular  escape 
from  wreck  or  disaster ;  and  on  the  other  hand  a  still  larger 
— and  largely  unexplored — field  covering  the  concrete  evi- 
dences that  efficient  train  control  is  the  supreme  factor  in 
the  ability  to  handle  heavier  freight  and  passenger  traffic: 
and  that  increased  tonnage.  longer  trains,  higher  speeds,  etc., 
are  simply  visible  demonstrations  of  the  controlling  influence 
of  the  air  brake  as  expressed  in  the  larger  earning  power 
possible  from  operation. 

"Each  'story'  must  be  written  either  from  the  practical  ex- 
periences or  personal  observations  of  the  writer  or  from 
information  obtained  at  first  hand  from  railroad  men  who 
actually  know  the  facts.  Each  contestant  may  choose  his 
own  individual  style  of  expression,  use  railroad  dialect  if 
desired,  and  illustrations  if  thought  advisable.  Correct  names, 
dates,  places  and  persons  should  be  used  so  far  as  possible, 
but  fictitious  substitutes  may  be  employed  provided  this  is  so 
stated  in  the  transmitting  letter  an<l  the  fundamental  facts 
related  have  actually  occurred.  There  is  no  limitation  as  to 
the  time  when  the  facts  given  in  the  story  may  have  occurred, 
but  naturally  these  facts  will  be  of  larger  interest  if  covering 
recent  years  and  particularly  if  they  apply  to  present  standard 
forms  of  Westinghouse  brake  e(iuipment.  The  >tories  will 
be  judged  primarily  upon  the  convincing  character  of  the 
narrative  as  to  the  value  of  the  air  brake;  originality,  striking 
or  unusual  features;  accuracy  of  facts  given:  relation  of  the 
story  to  present  day  conditions;  concise  expression;  and 
brevity.  ■;-;;--;f5^,..;-..'::.  :.'■;"•  ;■:-'''  \v^'-.;. '..;■,.■  vv  •..>■. ;  -:.v 

;  "The  contest  is  open  to  bona  fide  employees  of  any  railroad 
;.  in    the    United    States,    operating    regular    traffic    schedules, 
without  limitation  of  any  kind  as  to  age,  character  of  work, 
education,  or  other  qualification.  •.>•".:.-,.....---•■ 

"No  'story'  shall  be  more  than  two  thousand  words  in 
length.  Manuscripts  exceeding  two  thousand  words  will  not 
be   considered   in   the   competition.     Each    story'   should   be 
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written  on  one  side  of  the  sheet  only  and  preferably  typewrit- 
ten. Neither  name,  addre>s.  nor  other  means  of  identilkation 
should  he  shown  except  in  the  transmitting  letter. 
.■  "Xt>  expense  is  involveil  in  etiterinti  this  contest,  hut  it  i-^ 
understood  that  all  narratives  .-.uhmitted  become  the  property 
of  the  W  estinj4:house  Air  i'>rake  Company  whether  securing 
an  award  or  otherwise. 

■  "Decision  as  to  merits  of  the  >t>iries  submitted  will  be 
placed  alisolutely  in  the  hand.->  of  a  committee  of  jud^jes  coni- 
jiosed  of  three  prominent  persons  not  associated  in  any  way 
with  tile   W  estinghouse  intere-t>. 

.  "Each  "story'  should  l)e  addressed  to  the  "Judges  of  I'rize 
Contest,"  room  2121.  165  P.roadway.  .\ew  York.  X.  Y.  When 
received  and  serially  numl)ered.  the  manuscripts,  without 
name  or  other  identilicati<.>n.  will  be  turned  over  to  the  com- 
mittee of  judges  by  a  disinterested  party  appointed  b}-  and 
acting  for  the  committee,  and  who  will  retain  the  trans- 
mitting letters  after  making  careful  record  thereon  of  the 
serial  number  of  tiie  manuscript.  The  judges  will,  therefore. 
pass  upon  tb.e  manuscript  -ubmitte<l  without  knowing  by 
whom  written  until  after  the  award  is  made.  ■  r:;  ■;  '':.'■■■ 
■'AH  stories  to  be  con^-idered  in  tlii>  competition  must  l>e 
in  the  hands  of  the  committee  on  or  before  .\ugu>t  1.  1914. 
.\nnouncement  of  awards  by  the  committee  (»f  judge>  will 
be  made  as  promptly  as  po«silile  thereafter.".  .•;.>..•-=•'..',..>: 


k.\iLw.\v    .\gl:   gazette,    mechanical   edition 
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'\;\'-  MEETINGS    AND     CONVENTIONS 

'CorHcti  .llunini  jt  .Ithiiitir  City. —  Professor  Dexter  S.  Kim. 
ball,  of  C<>rnell  L'niver>ity,  will  be  the  guest  of  honor  at  the 
ninth  annual  dinner  of  the  Cornell  alumni,  who  will  attend 
t!:e  Master  Car  r>uilder>"  and  Master  Mechanics'  conventions 
at  .\tlantic  City.  The  dinner  will  be  held  on  the  closing  day 
of   the   Master  Car   I'.uilder>'  convention.    IViday.  June    12. 

'  ^lincriiaii  Sdcicty  (or  Icstiw^  Materials. — The  seventeenth 
amuial  meeting  of  the  .\merican  Society  for  Testing  Materials 
will  be  held  at  the  Hotel  Traymore.  .Atlantic  Cit.\ .  .\'.  J..  June 
30-July  3.  The  priigram  is  divided  iiUo  sessions  on  non-ferrons 
materials,  steel,  cement  and  concrete.  lime,  ceramics  and  road 
materials,  preservative  coatings  and  testing  apparatus.       >■'-=- 

'  Intcrnatiaiial  Railri)ai1  Master  nUwIcsiiiiths'  Assoi-iatii>)i. — The 
following  are  the  subjects  to  be  ct>nsidered  at  the  convention  to' 
be  held' in  Milwaukee.  Wis.,  .\ugust  IS  to  20.  1914:  1-lue  Weld- 
ing; Making  and  Repairing  l"rogs  and  Crossings;  Carbon  or 
High  Si)ee<l  Steel:  Tools;  Electric  Welding;  Drnp  i'orging; 
Spring  Making  and  Repairing;  Piece  Work  and  Other  Methods: 
Locomotive  brame  Making  and  Repairing;  Oxy-Acetylene  Cut- 
ting and  W'ebling;  Case  Hardening;  Heat  Treatment  of  Metals, 
and  Shop  Kinks. 

Iihieritatioiial  Railzvay  General  Joreiren's  .Issociatioii. —  In  or- 
der to  build  up  the  mend)ership  of  the  International  Railway 
(jtneral  Eoremen's  .Association,  the  secretary  has  sent  out  let- 
ters to  general  foremen  throughout  the  country  urging  them  to 
become  members  and  also  to  superintendents  of  motive  power 
calling  their  attention  to  the  aims  of  the  association  and  to  the 
character  of  the  work  which  it  has  accomplished  in  the  ])ast. 
The  secretary-  states  that  the  association  is  a  business  i)ro.)o- 
sition  and  asks  the  motive  i)ower  officers  to  inform  their  general,- 
foremen  that  if  they  become  memliers  and  attend  the  conven- 
tions the  time  will  not  be  deducted  from  their  vacation  period. 

•  '  Cattail ia II  Kailuay  Club. — .\t  its  meeting  in  Montreal,  on  May 
12,  the  Canadian  Railway  Club  elected  officers  for  the  ensuing 
year  as  folhiws:  President.  William  McXab.  jjrincipal  assistant 
engineer.  Grand  Trunk;  tirst  vice-president.  1..  C.  Ord,  assistant 
master  car  builder.  Eastern  lines,  Canadian  Pacilic ;  second  vice- 
president.  R.  M.  Hannaford.  assistant  chief  engineer.  Montreal 
Tramways ;  secretary.  James  Powell.  Grand  Trunk;  treasurer, 
W\  H.  Stewart.  Canadian  Pacific.  The  report  of  the  secretary 
shows  an  increase  in  membership  during  the  past  year,  and  that 


<if  the  treasurer  shows  a  1:  filance  in  the  treasury  of  over  $3,000. 
The  club  has  been  incorpoifiited  under  the  laws  of  Quebec. 

Western  I\'ailz>.ay  Club. — »\t  the  aimual  meeting  of  the  Western 
Railway  Llub  in  Chicago  tie  following  mend)ers  were  elected  a^ 
officers  for  tlie  ensuing  ytiir :  W.  E.  Pratt.  Chicago  &  North 
Western,  president;  H.  H.  Harvey,  Chicago.  Burlington  & 
Quincy.  first  vice-presidenii;  J.  H.  Tinker.  Chicago  &  Eastern 
Ilinois.  second  vice-presick'ut ;  Joseph  W.  Taylor,  secretary- 
treasurer.     The  following  w  sre  elected  to  the  board  of  directors: 

JeiUral;   W.   E.   Dunham,  Chicago  &- 

Minneapolis,  St.  Paul  &  Sault  Ste. 

elected  library  trustees :  H.  T.  Bent- 

ern;  W.  E.  Sharp,  Grip  Nut  Cotn- 


J.   M.   Borrowdale.   Illinois 
-Vorth  W  estern  ;  .\.  R.  Kip 
Marie.     The  following  were 
ley,  Chicago  &   North   W'esl 
lany;  Dr.  W.  1-".  M.  Goss,  I 


connnencing  at  10  a.  n 
timiing  four  days.  Specia 
hotel.  an<l  in  anticipation  < 
yet  held,  the  secretary  urge 
ing   reservations    in   am])le 


niversity  of  Illinois;!'/- 'J-v'^'Vi";;; 
Trazelin;^     Engineers'    .lisaeiation. —Tht;     twenty-second     an- 
nual  convention   will    he   he  d   at   the    Hotel   Shemian.   Chicago, 

..  Tuesday.  Septcndjer   15.  and  con- 
rates    have    been    arranged    at    the 
f  this   being  the   largest   convention 
on  members  the  necessity  of  mak- 
nie.      The   suhjccts   to   be   discussed 


this  year  are  as  follows; 

Difficulties  accompanying  Iprevention  of  dense  black  smoke 
and  it.-,  relation  to  cost  of  f  lel  and  locomotive  re|)airs;  Martin 
Whaleii.    chairman.      Ojieration    of   all    locomotives    with   a   view 


of    obtaining    niaxinnnn    etbc 
chairman.     Advantage  to  be 
stokers,    considering    (first) 
motive;    (second)   increasing 


ency  at  lowest  cost;  J.  R.  Scott. 
lerived  from  the  use  of  mechanical 
increased  efficiency  of  the  lfK.-o- 
the  possibility  of  securing  a  higher 


f    fuel;    J.    II.    DeSalis,    chairman, 
e   e(iuipment   on    line   of   road   and 

fects ; 
use 


I  lie  care   ot   locomotive  bra  e   efpiipment   on    line   of  road 
t  terminals;   also,  methods  bf  locating  and  reporting  def< 
jeo.    H.    Wood,    chairman.     '.Advantage    derived    from    the 


type  of  candidates  for  the  petition  of  firemen ;   (third)   the  util- 
ization   of    cheaper    grades 
1  he  care   of  locomotive  bra 
at 
G 

of  speed  recorders  and  theii  influence  on  operating  expense; 
Ered  Kerby.  chairman.  Pr  ictical  chemistry  of  combustion: 
A.  G.  Kinyon.  Scientilic  tr  lin  loa<Iing;  tonnage  rating;  the 
best  method  to  obtain  in;  xinum  tonnage  haul  lor  the  engine 
over   the   entire    division,    taking    into   consideration    the   grades 

sion ;   O.   S.   Beyer,  Jr. 


at  difterent  points  on  the  div 


The    foUowng  list   gives    names 
vicctitigs,  and  places  of  meeting  of 

.\iR    IJrake   .\.<4.«>ci.\tio.v. —  !•■.    M.    N 


f  secretaries,    dates   of   ne.vt    or  regular 
mechanical  associations. 

His,   53   State    St.,    liostoii,   Mass. 


.\MERic.AN  Railway  Master  Meci  anics'  Assoc— T.  W.  Taylor,  Karpen 
builcling,   LhicaKo.     Conventio  i,  June   15-17,  1914,   Atlantic  City,  X.    I. 

American   Railway  Tool  Foremen';  i  Associ.xtion.— A.  R.   Davis,  Central   of 
(.eorgia,    Macon,    Ga.      Conveition.   Jnly   20-22,    1914,    Hotel    Sherman 
Chicago.  ' 

\MERICAN-  Society  for  Testing  M- terials.— Prof.  E.  Marburg,  University 
of  remisylvania,  riiiladelpli  a,  Pa.  Convention,  June  30-Julv  4 
Hotel   Traymore,   Atlantic  Cit;  ,   N.  J.  j     ■        • 


Engineer-s.— Calvin    W.    Rice,    29    W. 
\orkA      Convention,    June     16-19,     St.     Paiil- 


.Xmeritan  Society  of  Meghan icaB  tN 
Thirty-ninth  St.,  New  Vorld  C 
Minneapolis,    Minn.  f 

Car  Foremen's  .Association  of  Chk  ago.— Aaron  Kline,  841  North  Fiftieth 
Court,  Chicago:  2d  Monday  ii  month,  except  July  and  August  I  yt- 
ton   building.  Chicago.  ' 

Chief    Intercha.nge    Car    Inspector;'    and    Car    Foremen's    Association.— 
S.    Skuimore.    946    Richmond    street,    Cincinnati,    Ohio.      Convention 
Augu.st   25-27,    1914.   Cincinnati,   Ohio. 

International  Railway  Flel  As.'Oti.\TiON.— C.  G.  Hall.  922  McCormick 
nuililing.    C  hicaijo. 

Ixternation.al    Railway    General    Firemen's    Association. — William    Hall, 

v..-.         829    \V.    IJroadway,    Winona,    ^linn.      Convention,    July    14-17      1914, 

Hotel    Sherman,    Chicago.  ' 

International  Railroad  Master  Rl/cksmiths'  Association. — A  L.  Wood- 
worth,  Lima,  Ohio.     Conventio  i,  August  18-20,  1914,  Milwaukee,  Wis. 

Master  Boiler  Makers'  Associatio:  [. — Harry  D.  Vought,  95  Liberty  St., 
New    \'i)rk. 

Master  Car  rtunoERs'  Association.- -J.  W.  Taylor,  Karpen  building,  Chi- 
cago.     Convention,    Jure    10-12     1914,    Atlantic    City,    N.    J. 

Master  Car  and  Locomotive  Pain- ers'  Assoc,  of  U.  S.  and  Canada.— 
A.  P.  Dane,  R.  &  M.,  Readin?,  Mass.  Convention,  September  8-11, 
1914,   Nashville,   Tenn. 

Niagara  Frontier  Car  Men's  .\sso  iation. — E.  Frankenberger,  623  Bris- 
l)ane    Ijiiil.ling.    lUUTalo.    .\.    ^■.      Meetings   morthly. 

Railway  Storekeepers'  .Associ.ation  r- T.  P.  Murphy,  Box  C,  Collinwood. 
Ohio.  j 

Traveling  Engineers'  .Association.— [w.  O.  Thompson,  N.  V.  C.  &  H.  R., 

East    liuffalo,   N.   V       Conventicfci,   September    I.=5,   16.    17  and   18,    1914. 
llutel    Sherman,    Chic'.gn,    111. 
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It  is  our  desire  to  make  these  coluiiuis  cover  as  coiiipietely  as 
possible  ail  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railways  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  gii'e  us  in  helping 
to  bring  this  about. 
■•■■■  V"'^'-:'.'--^  '■•  •  -  ^■^■■''.      GENERAL    ■'":^J^^'^"':''-^-^'^"^^:""."  ^'  ";■-■' 

A.  C.  Adams  has  been  apijoimed  superintendent  of  mcnivc 
jiower  of  the   United    Railwaj-.   with   headquarters   at   Portland. 

H.  CcCKKiELD  has  resigned  as  locomotive  superintendent  of 
ilie  Entre   Rios  Railways  at  Parana.  Argentine,;: -..>;.-.  i.-w.-^^^^ 

A.  C.  HiN'CKLEY  has  been  appointed  superintendent  of  mo- 
tive power  and  machinery  of  tlie  Oregon  Sliort  Line,  with 
headquarters  at  Salt  Lake  City>  l  tah.  Mr.  Hinckley  was  born 
-'■■^'-.'-■-"■y;:'^':'-'  ■^^■;:->' r;;v- ■     i"    ^«^\\'    '^•"'k    in    1863. 

He  passed  through  the 
grammar  school  and  at- 
tended Meads  College 
ftir  two  years,  beginning 
railway  work  about  1SX3 
with  the  Chicago.  Pekiii 
&  Southwestern,  with 
w  liich  road  he  remained 
for  six  years  as  appren- 
tice and  machinist.  He 
was  then  for  three  years 
locomotive  engineer  on 
the  Chicago.  Uurlington 
tS:  Xorthern  out  of 
La(.  rosse.  \\  is.,  and  sub- 
sequently was  for  three 
years  with  tiie  L'tah 
Central  as  road  foreman 
of  cniiines  and  master 
tnechanic  at  Salt  Lake 
City^  L'tah;  master  me- 
chanic of  the  Denver  & 
Rio  Grande  at  Satida.  Colo,  for  tliree  years;  and  in  charge  of 
the  mechanical  and  car  departments  of  the  Cincinnati.  Hamil- 
ton &  Dayton  at  Lima.  Ohio,  for  four  and  a  half  years.  Mr. 
Hinckley  w^nt  to  the  Scjuthern  Pacific  in  January.  1910.  as  mas- 
ter mechanic  at  \\  est  Oakland.  Cal..  which  position  he  resigned 
to  become  superintendent  of  motive  power  aud  machinery  of  the 
Oregon   Short   Line,  on  May   1.         ''::''':■''  '^^''>,:^'^^;.:-''^-' '''"' 

■  L.  A  RicH.xKDSoN.  mechanical  superintendent  of  the  third 
<listrict  of  the  Chicago.  Rock  Island  &  Pacific  at  El  Reno.  Okla.. 
has  been  transferred  to  Des  Moines.  Iowa,  as  mechanical  super- 
intendent of  the  first  district,  succeeding  ,H.  C.V'an  Buskirk. 
resigned. 

J.  C,  XoLAX.  master  mechanic  of  the  St.  Louis.  Brownsville 
&  Mexico,  has  been  appointed  superintendent  at  Kingsville. 
Tex.,   succeeding  R.   F.  Carr.        ;  /  ^  ^  .^'SC';  ;^   •"  .    ^'\-";-.  ^-f  > : 

R.  L.  Stewart  has  been  appointed  mechanical  superintendent 
of  the  Rock  Island  Lines  at  El  Reno.  Okla..  succeeding  L.-A. 
Richardson,   transferred.  ^;.'  .\  ,  ,;.  :.  ;,  ,;    ':'■•''. 

MASTER   MECHANICS   AND  ROAD   FOREMEN  OF 

-  -,>-..^-. .•--.•■-  .^-.ENGINES  ,.,, 

A.'K.  Brxxs  has  been  appointed   district  master  mechanic  of 

the   Ontario   division   of  the   Canadian   Pacific  at   West   Toronto, 

Ont..    succeeding   L.    F.    Hainilton.    ^  .  ■••■■''••>•  ^  /^^  '.''  ' 

W.  W.  BoLiNEAU  has  been  appointed  road  foreman  of  engines 

of  the  Central  of  Georgia  at  Macon,  Ga.  ;.;■?:  /.^ 

J.  J.  Carey,  master  mechanic  of  the  Baltimore  &  Ohio  South- 


A.  C.   Hinckley 


-■ii'esVetil  at  \\ashington.   Iitd./  has  feeen  appointed   master  me- 
chanic  of   the    Texas   &    Pacific   at    Marshall.    Tex.,    succeeding 
G.  H.  Langton,  resigned.       ''■  .r''' v  n/'-rV'   -''-"•■■,  •-  "■■'''■   '■  -'— 
H.  A.  Craxce  has  been  appointed  road  foreman  of  engii>es  of 
the  Chicago.  Burlington  &:  Quincy  at  Brookfield,  Mo.,  succeeding 
,  C.  E.- Lowe.  ..;;■■■■    ■.^,  ;..  •■..■. ,.^.- .;..;;  <,..,.     .-.-    :.■-.;     -    ■:.■■. 

i  P.  J.  CoLLiG.w  has  been  appointed  master  mechanic  of  the 
Illinois  division  of  the  Rock  Island  Lines  at  Cliiciigq,  IIL,  suc- 
ceeding R.  L.  Stewart,  promoted.  V'  V:'."  ;    -  ■■''':-'';■  '■'   9'    -■ 

John    Dickson,    general    master    juechanic    of    the    Spokane, 
Portland  &   Seattle  and  the   Oregon   Trunk,   at    Portland.  Ore*" 
has   hail    his  jurisdiction   extended  over   the   Spokane   &    Inland 
■/Enipire.  ■,:__-;■:;-.;.,.,-   ^:  :'^      ._^.     v,  \ .    ,;  -     ■   ■■.''-'.■  i: ..  ^-     • 

A.  H.  riRNHARER  has  been  api)ointe<1  master  mechanic  of  the  ' 
New  Iherja  &  Northern  at  New  ll)eria.  La. 

C.    E.    Fgwi.er    has    been    appointed    master    mechanic -i^.  tile - 

Jetterson  &  North   Western  at  Jefferson,  Tex.  ^-v 

W.  Graff  has  been  appointed  road  foreman  of  engines  of  the 
Baltihiorc  &  Ohio  Southuestern  af  Chillicothe.  Ohio,   -    ."'•.■. ^ 

John   Hali-MAx  has  heen   appointed  master  mechanic  of  the 
North    Louisiana    &     Gulf    at    Hodge.   La.,    succeeding    G.    H. 

Huntley...;.:^,;.:,..^-.^     ...,■..    ;  >•. -vH-' --••-. -^-r;^   •  :•  •   :^- ■' .:'-y-^\c 

V.  A.  TTamm  has  been  appointed  master  mechanic  of  the 
Staten  Island  Rapid    Transit  at  Clifton.  N.  ^". 

K.  Heixs  has  been  appointed  master  Biechanic  of;  .the  Gtdf  It  ■ 

Sabine  River  at  FuUerton,  La.  :    ■ 

M.  P.  HoBRAX  has  been  appointed  road  foreman  of  engines 
of  the  Baltimore  &  Ohio  at  Dav-tott,  Ohk».    '    ' .^^    V*-^'     •."/~"   t.^: 

\Vv  T>  vli&viEl^  l)een   appointed    master    mechanic   of  the 

Oregon-Washington  Railroad  &  Navigation  Company,  with  head- 
(|uarters  at  Portland.  Ore.,  succeeding  James  Healy.  resigned.  . 

J.  T.  LuscoMBE  has  been  appointed  master  mechanic  of  the 
Ohio  River  division  <»f  tlie  Baltimore  &  Ohio,  with  office  at 
Parkersburg.  W.  Va.  Mr.  Luscombe  was  born  <>n  June  2V, 
1S74.  at  Queenstown.  Cork  county.  Ireland.  .After  a  high  school 
education  at  Belleville.  Ont..  he  began  railway  work  in  1891 
with  the  Grand  Trunk  at  that  place.  Durinij  tlic  ten  years  from 
1891  to  1501  he  was  with  a  number  of  roads  as  machinist,  an<l 
also  studied  in  tlie  Scranton  schools.  In  May,  1901,  he  was 
made  general  foreman  of  the  Baltimore  &  Ohio  at  Uhrichsville. 
Ohio,  and  was  later  transferred  to  Newark.  Ohio,  as  machine 
shop  foreman.  In  1S05  he  went  with  the  Chicago  &  .\1ton  as 
-machine  shop  foreman  at  Bloomington,  111.,  and  in  September. 
1907.  hecame  general  foreman  of  the  Toledo  &  Ohio  Central  at 
r.ucyrus.  Ohio.  In  March.  1508.  he  was  promoted  to  master 
mechanic,  and  four  years  later  was  appointed  master  mechanic 
of  the  Cleveland.  Cincinnati.  Chicago  &  St.  Louis,  with  othce  at 
I'.ellefontaine.  Ohio.  He  resigned  from  that  position  in  Octoljcr, 
1913.  to  go  to  the  National  Boiler  Washing  Company,  Chicago, 
and  now  returns  to  railway  work  as  tnaster  mechanic  of  the 
Ohio  River  division  of  the  Baltimore  &.Ohio.  as  above  noted. 

T.   McClain  has  been  appointed  master  mechanic  of  the   .\r- 

kansas,   Louisiana   &   Gulf  at    Monroe,   La.,   succeeding   \\ .   L. 

/Essex.      '^.i\K^!:X.^.^:  \\  '■.'-.\':.i- ,.  V  'i  :'  -i  -  •v'";-'r'v  "■■■■. •'\v;'---.^':-^--v- 

A.  E.  McMiLLAX  has  been  appointe<l  assistant  master  me- 
chanic of  the  Baltimore  &  Ohio  Southwestern  at  Cincinnati, 
Ohio.  .  _,.      _^  ^  . 

F.  W.  MiRPHY  has  been  appoihted  master  mechanic  of  the 
Chicago,  Ottawa  &  Peoria  at  Ottawa.  111. 

'A.  Peers  has. heen  appointed  district  master  mechanic  Of  the 
Canadian    Pacific    in    charge   of   the    Winnipeg.    Man.,    terminals. 

^       B.  D.  RiCHARDsox  has  been  appointed  master  mechanic  of  the 
Midland   \alley  at   Muskogee.  Okla..   succeeding  James  Carr. 


i 


■  *  *■'     '  f 


/'  V'    -..:-    ~-*-  '    ■-» 
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K.  E.  Row  E,  roundhouse  foreman  of  the  St.  Louis,  Browns- 
ville &  Mexico,  has  been  appointed  master  mechanic  at  Kings- 
ville,  Tex.,  succeeding  J.  C.  Nolan,  promoted. 

:'  ,  J.  A.  Shepp.xrd  has  been  appointed  master  mechanic  on  the 
Missouri  Pacific  at  Coffeyville.  Kan.,  succeeding  G.  K.  Stewart, 
transferred. 

P.  Smith  has  been  appointed  road  foreman  of  equipment  of 
the  Rock  Island  Lines  at  Chicago,  111.,  succeeding  \Vm.  Germer. 

■-.  f     Osc.vR  Stevens   has  been  appointed  road  foreman  of  engines 
■of  the  Baltimore  &  Ohio  Southwestern  at  Cincinnati,  Ohio. 

;' ;■    G.   K.   Stew.xrt,  master  mechanic  of  the   Missouri   Pacific  at 
;;   CofiFeyville,  Kan.,  has  been  transferred  to  De  Soto,  Mo. 
C  ,■    W.   M.    Wilson   has   been  appointed   master   mechanic  of  the 
"Mexico  division  of  the  Rock  Island  Line.s  at  Dalhart,  Tex.,  suc- 
ceeding P.  J.  Colligan,  transferred. 

;'  CAR    DEPARTMENT 

f:;{-  G.  M.  Argue  has  been  appointed  car  foreman  of  the  Canadian 
Northern  at  Fort  Francis,  Ont.,  succeeding  E.  W.  Winnebeck, 
resigned.         i'?:-^^' --.^'-.V  v  ^0^. .  ■:•'"';■  \'''^--"  .■■.:^^?':^'  ^'"^ ''■■-'  •  '..■'' 

■-  J.  P.  Brendel  has  been  appointed  general  foreman  of  the  car 
shops  of  the  Southern  Pacific  at  Sacramento,  Cal.       ..  ;....•     -  -   ;• 

'  H.  C.  Griffin  has  been  appointed  general  car  inspector  of  the 
Canadian  Pacific,  Eastern  lines,  with  headquarters  at  Montreal, 
Que.,  succeeding  L.  C.   Ord,  promoted. 

F.  Heim  has  been  appointed  master  car  builder  of  the  Midland 
Continental  at  Jamestown,  N.  D.,  succeeding  E.  J.   Hazelton. 

W.  A.  M.\rtin  has  been  appointed  general  car  foreman  of  the 
Bangor  &  Aroostook  at  Milo  Junction,   Maine.    A.:^ ,    •.  •  .■' '^yvV  •' ' ! 

', '■  T.  M.  Ramsdell,  master  car  builder  of  the  Chicago  &  Alton, 
has  been  appointed  master  car  builder  of  the  Oregon- Washing- 
ton Railroad  &  Navigation  Company  at  .\lbina  shops,  Portland, 
Oregon. 

A.  L.  Tetu  has  been  appointed  car  foreman  of  the  Great 
Northern  at  Cass  Lake,  Minn.,  succeeding  J.   Becker. 

;/;'^    ^^  SHOP    AND    ENGINE     HOUSE       ^^     - 

,.;  ■    J.    Aitken    has    been    appointed    locomotive    foreman    of    the 
;  -Canadian  Pacific  at  Sherbrooke,  Que.,  succeeding  C.  \\  .   Stack- 
house.        ■■:•''•,  ^•.'^■:.fV  ■-;.-'■  X":''  •■'  ^  y'-'  ■■  '^''   ■''■'"■  t^^--\:-'-'i   :^''C--^-' 
•  ;•.      F.  A.  Bladorn  has  been  appointed  locomotive  foreman  of  the 
Great  Northern  at  Billings.  Mont.  .•..,...■...;-.?..;..-..■ 

;,.-•.  G.  Bri.macombe  has  been  appointed  locomotive  foreman  of 
the   Canadian    Pacific   at    Sortin   Yard,   Montreal,   Que. 

..     L.    Cleary    has   been    appointed   assistant   locomotive    foreman 
'.■    \-oi  the  Canadian   Pacific  at  Outremont,  Que. 

■f      'J-   G.   Costello   has   been    appointed    general    foreman    of   the 
'r;  .''Denver,  Laramie  &  Northwestern  at  Denver,  Colo.  '     ' 

G.  F.  Denne  has  been  appointed  foreman  painter  of  the  New 
York,  Chicago  &  St.  Louis  at  Chicago,  succeeding  C.  Clark. 

/..  G.  Drolet  has  been  appointed  general  engine  foreman  of  the 
Bangor  &  Aroostook  at  Milo  Junction.   Maine. 

;       F.  Fisher  has  been  appointed  general  fort'man  of  the  Chicago, 
';  Peoria  &  St.  Louis  at  Springfield,  111. 

'■■'       W.    F.    Gallup    has    been    appointed    general    foreman    of   the 
'Atchison,  Topeka  &  Santa  Fe  at  Raton.  N.  M..  succeeding  I.  H. 
Drake. 

Henry  G.\rdner,  assistant  superintendent  of  shops  of  the  Bal- 
timore &  Ohio  at  Mt.  Clare.  Baltimore,  Md..  was  a  special  ap- 
prentice with  the  Boston  &  Maine  from  1896  to  1899,  and  not 
superintendent  of  apprentices  as  stated  in  the  May  issue. 

R.  J.  Greixer  has  been  appointed  general  foreman  of  the  Mis- 


souri,   Kansas    &    Texas  |at    Smithville,   Tex.,    succeeding    Max 
Chase,  resigned. 

J.  B.  Harvard  has  been  appointed  general  foreman  of  the 
Baltimore  &  Ohio  Southwestern  at  Flora,  III.  ,.;/:.> i'-r.-rc-.v -.' 

R.  D.  HuTCHiNGs  has  been  appointed  roundhouse  foreman 
of  the  Southern  at  Selma,  Ala.,  succeeding  G.  W.  Thomas,  re- 
signed on  account  of  ill  health. 

F.  Kubeck  has  been  apjpointed  shop  foreman  of  the  Chicago 
&  North  Western  at  Gre|n  Bay,  Wis.,  succeeding  C.  H.  Mat- 
thews. 


Thomas  Long  has  been 


appointed  roundhouse  foreman  of  the 


St.  Louis  &  San  Francisca  at  Harwood,  Ark. 

A.  D.  McCharles  has  been  appointed  locomotive  foreman 
of  the  Great  Northern  at  Havre,  Mont.,  succeeding  F.  W.  Ramer. 

Edward  McCue  has  beer  appointed  roundhouse  foreman  of  the 
Erie  at  Ferrona,  Pa.,  suc<  eeding  R.  Edwards,  transferred. 

C.  McLean  iias  been  appointed  locomotive  foreman  of  the 
Chicago  Great  Western  at  Oelwein,  Iowa,  succeeding  H.  Brink- 
man.  ">  •  '   ■  •  ' 

.\.  J.  Maitland  has  beer  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Ignacel  Ont.,  succeeding  H.  J.  Reid,  trans- 
ferred. .  I  ':.:,:::  M  ^■' -J-:  ■■:'--. '■■■/'■ 

F.  M.  Marelv  has  been  appointed  roundhouse  foreman  of  the 

Texas  &  Gulf  (Gulf,  Colorado  &  Santa  Fe)   at  Longview.  Tex. 

i 
W.   P.   MiLON   has  been  at)pointed  locomotive  foreman  of  the 

Great  Northern  at  Whitefist,  Mont. 

B.  J.  Pe.\sely  has  been  appointed  superintendent  of  shops  of 
the   Missouri   Pacific  at  Argenta,  Ark. 

D.  P.  Phalen  has  been  appointed  locomotive  foreman  of  the 
Great  Northern  at  Butte,  Mont'V'"':   •  v?.:  ^;^;:vV.:"-' v'/J  ■:•.■,' ''';.'; 

F.  A.  Phillips  has  been  appointed  locomotive  foreman  of  the 
Great  Northern  at  Great  Falls,  Mont.,  succeeding  R.  Lloyd.  ^-  .: 

L.  J.  Poole  has  been  appointed  assistant  boilershop  foreman 
of  the  Erie  at  Meadville,  Pa.,  succeeding  William  Williams, 
transferred. 

G.  Pratt  has  been  appointed  locomotive  foreman  of  the  Cana- 
dian Pacific  at  Souris,  Man.,  succeeding  A.   Peers,  promoted. 

Thomas  Purcell,  boiler  foreman  of  the  Atchison,  Topeka  & 
Santa  Fe  Coast  Lines  at  Winslow,  Ariz.,  has  been  transferred 
to  Richmond,  Cal.,  as  boiler  foreman  at  that  point.  ,,.  ..    .    , 

H.  J.  Reid  has  been  appointed  assistant  locomotive  foreman 
of  the  Canadian  Pacific  at  Souris,  Man.,  succeeding  G.  Pratt, 
promoted.  •  .^ -''"vV'  y:vl.:  -.-^  ■  .-.-^  .^  '•:  r  ■^.v>^  •  - :   .•..■-/    ^^ 

C.  E.  Sarnev  has  been  appointed  locomotive  foreman  of  the 
Canadian  Pacific  at  Megantic,  Que.  r;/-;  :/.;;^\r.j.:  ■.>..?:•.  -^  .^.-.^ 

.^O.   B.   ScHOENKY  has  been  t  appointed   shop  superintendent  of 
the  Southern  Pacific  at  Sacra^iento,  Cal.    ,    .  ..       ..   .^  ^ , 

D.  S.  Watkins  has  been  appointed  shop  superintendent  of  the 
Southern  Pacific  at  Sacramento,  Cal. 

James  Weir  has  been  appointed  night  locomotive  foreman  of 
the  Canadian  Pacific  at  Outretnont,  Que.  >•/;  ' 

PURCHASING   AND   STOREKEEPING  '  ^N^i" 

W.  R.  Dawson  has  been  appointed  storekeeper  of  the  ToledoAi 
division  of  the  Baltimore  &  Ohio  at  Dayton,  Ohio,  succeeding';. 
T.  H.  Baker.  ;.     ,1     ,-;.  ..^-. .    ..«.V  .,.,■  .^   ..:;...  V;' 

F.  A.  Fitzgerald  has  been  appointed  storekeeper  of  the  Bal-:-'.. 
timore  &  Ohio  at  Washington,  Ind.,  succeeding  H.  P.  McQuilkin, ;' 
promoted.  ) 

O.  V.  McQuilkin  has  been  appointed  storekeeper  of  the  Bal-  :,' 
timore  &  Ohio  at  Glenwood,  I^a.,  succeeding  E.  W.  Thornley, '■•,, 
promoted.  |  .  .  >  ....  < , 


■.  •  •"•■-  :  ■■ 
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Supply  Trade  Notes 


Lenian  D.  Doty,  for  23  years  purchasing  agent  for  the  Illinois 
Steel  Company,  died  tin  May  24  at  his  home  in  Chicago. 

Victor  J.  Shepard,  for  the  past  ten  years  chief  draftsman 
of  the  Lima  Locomotive  Corporation,  Lima,  Ohio,  has 
resigned.         '.-t^.'-':  "v'''-"V,^v!    ':.;■';■!;     .-"■^V^'V'^'-^^^  ^-'^V-'  ' 

The  Welding  Materials  Company,  New  York,  has  moved 
its  office  from  149  Broadway  to  the  Engineering  building, 
114  Liberty  street.    ..,.:..  ,. ,  . .     .     ....  ,.;.,.-:;.      .^.;:i-    .,  ./     -.• 

The  Chicago-Cleveland  Car  Roofing  Company  has  removed 
its  Chicago  office  from  the  Peoples  Gas  building  to  535  Rail- 
way Exchange. 

C.  P.  Williams,  recently  of  the  National  Lock  Washer  Com- 
pany, has  become  connected  with  The  Efficiency  Company, 
Railway    Exchange,    Chicago.   ^  7    ':!■•  Vt;;v  v:„;    .'r    .:  :-^'5;'^y-  '"v^; 

E.  H.  Barnes,  southern  representative  of  S.  F.  Bowser  & 
Company,  Inc.,  Fort  Wayne,  Ind.,  has  severed  his  connection 
with  that  company,  effective  May  15.      ..        ..   .........:  ,-.^,.    .. 

The  Chicago  office  of  the  Falls  Hollow  Staybolt  Company, 
formerly  in  the  Old  Colony  building,  is  now  located  in  the 
Fisher  building,  343  S.  Dearborn  street. 

The  offices  of  Paul  Dickinson,  Inc.,  have  been  moved  from 
the  Security  building  to  3346  South  Artesian  avenue,  Chicago, 
and  has  discontinued  its  downtown  office,    v;    .  -  ^  ,;:•:."•.','•; 

The  Carbo  Steel  Post  Company,  Inc.,  has  enlarged  its  of- 
fices in  the  Rand  McNally  building,  538  South  Clark  street, 
Chicago,  and  now  occupies  rooms  881  to  887.  . 

Flint  &  Chester,  Inc.,  New  York,  have  been  appointed  sell- 
ing agents  for  the  National  Graphite  Lubricator  Company, 
Scranton,  Pa.,  for  the  East,  including  the  railroads  in  the  ter- 
ritory north  and  east  of  Buffalo  and  Baltimore.  ;  :;;    \-\y-//':''.is- 

George  M.  Black,  treasurer  of  the  Detroit  Seamless  Steel 
Tubes  Company  and  the  Monarch  Steel  Castings  Company, 
and  secretary  of  the  Michigan  Malleable  Iron  Company,  all 
of  Detroit,  Mich.,  died  in  that  city  on  May  5. 

The  Chicago  agency  of  the  Industrial  Works,  Bay  City,  Mich., 
formerly  with  Mudge  &  Co.,  has  been  discontinued.  For  the 
present  the  Chicago  territory  will  be  handled  from  the  main 
office  in  Bay  City,  but  in  the  near  future  a  sales  office  will  be 
opened  in  Chicago  under  the  name  of  the  Industrial  Works. 

Colonel  Harlow  D.  Savage,  general  eastern  sales  manager  of 
the  American  Arch  Company,  30  Church  street.  New  York,  has 
been  elected  vice-president  of  that  company.  A  photograph,  and 
a  sketch  of  Colonel  Savage's  career  were  published  in  the  April 
issue  of  the  Railway  Age  Gazette,  Mechanical  Edition,  page  218. 

Louis  H.  Burns,  who  was  formerly  connected  with  the 
office  of  the  motive  power  department  of  the  Chicago,  Rock 
Island  &  Pacific,  has  been  appointed  western  representative 
of  the  injector  department  of  William  Sellers  &  Company, 
Inc.,  Philadelphia.  His  office  will  be  on  the  ninth  floor  of  the 
Lytton  building,  Chicago. 

F.  N.  Kollock,  Jr..  formerly  district  manager  of  the  Seattle: 
office  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
has  resigned  his  position  to  become  treasurer  and  assistant' 
secretary  of  the  Westinghouse  Lamp  Company,  Bloomfield. 
N.  J.  He  has  been  succeeded  by  W.  D.  McDonald,  formerly 
branch  manager  of  the  Minneapolis  office.  C.  C.  Curry  has  been 
appointed  acting  branch  manager  of  the  latter  office. 

W.  Sharon  Humes,  for  the  past  five  years  sales  manager 
of  the  General  Railway  Supply  Company,  Chicago,  has  been 
retained    by    the    Transportation     Utilities     Company,     New 


York,  which  company  acquired  the  entire  business  of  the 
General  Railway  Supply  Company  on  April  15.  Mr.  Humes' 
office  will  be  in  Chicago,  as  heretofore;  and  he  will  represent 
the  new  company  in  all  of  the  territory  west  of  Pittsburgh. 

Alexander  B.  Scully,  president  of  the  Scully  Steel  &  Iron 
Company,  died  on  May  7  at  his  home  in  Chicago.  Mr.  Scully 
was  born  in  Chicago  on  November  29,  1856,  and  after  at- 
tending the  public  schools,  began  his  business  career  as  a 
messenger  boy.  In  1875  he  entered  the  employ  of  Joseph  T. 
Ryerson,  where  he  remained  until  1885.  In  1886  he  formed 
the  W.  F.  Mallory  Company,  which  firm  sold  out  to  Joseph 
T.  Ryerson  &  Son  in  1890.  In  1891  he  formed  the  Scully- 
Castle  Company,  which  later  became  the  Scully  Steel  &  Iron 
Company,  of.  which  he  was  president  up  to  the  tijue  oi  Uis. 
death.     C-_'::'''y_'--:-    '■    -,  '■     ':'  '';"'\'.  ::■/■/■'' •;;•'['' '-'^  '\-  ■.':':''■'   ■: 

V .  W .  Coolbauf^li.  widely  known  in  the  railway  supply  trade, 
died  on  Saturday  morning.  May  16,  at  his  home  in  Philadelphia, 
Mr.  Cooll)augh  was  born  at  Stroudsburg.  Pa.,  on  August  21, 
1848.  At  the  age  of  12  lie  entered  the  employ  of  the  Delaware. 
Lackawanna  &  \\  cstern  Railroad  as  water  boy  on  a  gravel  train. 
He  later  became  telegraph  oiwrator  and  was  subsequently  chief 
despatcher  at  Hoboken.  In  1882  he  entered  the  railway  supply 
field  as  a  salesman  for  Armour  &  Osterhaut,  manufacturers  of 
railway  lanterns.  He  later  became  senior  member  of  the  firm 
of  Coolbaugh,  McMunn  &  Pomeroy,  general  sales  agents  in  New 
"^'ork  and  the  east  for  Carnegie.  Phipps  &  Company;  the  Cam- 
bria Steel  Company :  the  Boies  Steel  Wheel  Company ;  the 
Lukens  Iron  &  Steel  Company,  and  the  Latrobe  Steel  Company. 
In  1895.  he  purchased  the  patent  rights  of  the  Marden  brake 
beam,  and  established  the  Sterlingworth  Railway  Supply  Com- 
pany at  Easton.  Pa.,  where  from  18%  to  1902  the  beam  was 
manufactured  and  applied  to  nearly  half  a  million  cars.  He 
continued  in  malleable  iron  and  rolling  mill  work  until  1907. 
when  he  moved  to  Philadelphia  as  president  of  the  Acme  Rail- 
way Equipment  Company,  in  tlie  manufacture  and  sale  of  their 
uncoupling  device. 

Richard  F.  Spamer  has  been  appointed  general  manager  oF 
the  Stentor  Electric  Manufacturing  Company,  Inc.,  New 
York,  a  recently-formed  compan}'  which  is  now  taking  over 
' '.;.    -,,;;  '   ,  .;      ;^  the      business      of     the 

Electrical  Experiment 
Companj-  of  the  same 
city.  Mr.  Spamer  was 
born  in  St.  Louis  on 
March  29,  1878.  He  en- 
tered the  employ  of 
the  Bell  Telephone 
Company  of  Missouri  in 
1895,  and  worked  in  the 
inspection  and  traffic 
departments  of  that 
company  until  1903.  In 
that  year  he  became 
superintendent  of  plant 
of  the  Consolidated 
Fire  Alarm  Company. 
Chicago,  and  while 
holding  that  position 
developed  and  patented 
an  automatic  sprinkler 
supervisory  system  and 
various  other  kinds  of 
fire  alarm  equipment.  In  1907  he  entered  the  employ  of  the 
Western  Electric  Company  and  was  connected  with  that 
company's  New  York  office  as  railway  telephone  engineer 
at  the  time  of  his  appointment  to  his  present  position.  While 
he  was  in  the  employ  of  the  company,  also,  he  developed  and 
patented  a  number  of  appliances  used  in  telephone  train 
despatching. ......_  ..  .  v  ■   :.     .■    .?.-■•■.-    ••.'.:.-.•. 


R.   F.  Spamer 
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Catalogs 


'Electric    Hoists. — A   32'paii;t.'   cataKig   issued   liy   the    Spraguo 
'.    Electric  Comi)any.    .\\\v   ^drk.   is   devoted  to  the  electric  hoists 
manufactured    by   tliat    coniiiany.      A    nuinl>er   of   tables    are    in- 
-    eluded  giving  ratirgs,  caiiacitics  and   weights. 

Electric  F.ws. —  \  30  page  liodkUt  issued  hy  the  Sprague 
Electric  Works.  527  West  Thirty-fourth  street.  XeW  \'ork.  is 
descriptive  of  the  varinus  types  of  electric  fans  manufactured 
l>y   that    company.     The   1)ook!et    includes    si)ecifications.  .....::•,; 

•      Hydro  V'(tLi-.MK  &  Prkssi  kk  KKCiiRi-.KRs. — Catalog  B.  from  ller- 

nian    P>acharach.   14   Wood   street,    Pittslmrgh.    Pa.,  contains  c<.n- 

sideralile  irilt)rmation  and  a  mimher  of  charts  which   will  prove 

,    valuahle  in  making  measurements  oi  the  How  and  jiressure  of  gas, 

■  -'Electric  Drills.— .\  leaflet  just  issiied  liy  the  lndei)endent 
Pneumatic  Tool  Comi)any,  Chicago,  ill.,  describes  the  i  hor  elec- 
tric drill.  These  drills  are  portaiile  and  are  e(ptii)i)ed  tiiroughout 
with  ball  and  roller  bearin.gs.     The  leallet  includes  si)ecilications. 

Xi  T  T.M'l'i.NC  Maciii.\k>. —  i  he   .\ati(  nal   Macliinery  Company. 

•  Tiftin.  Ohio,  has  issued   circular   .\o.    1010-1'.   describing   the   Xa- 

•  lional  1  in.  si.\  si)in<!le  semi-automatic  nut  tapper.  This  machine 
is  furnished  for  either  belt  or  direct  motor  drive,  and  is  alst) 
built  in  a   1 '  _■   in.  size  with  ten  spindles.  .    ^..  ~.  ..   .  . 

I'.LKCTRU  Hoists. — Catalog  1)  \^A4.  of  the  Brown  TToisting 
-Machinery  Company.  Cleveland.  Ohio,  is  devote<l  U>  the  Prown- 
hoist.  tramrail  systems,  trolleys  and  electric  hoists.  The  book 
contains  64  pages,  and  has  a  number  of  illustrations  and  a  greiit 
deal   of   information    pertaiiiing    to    these   systems,  .v-.;'.  ■-..;..     ■ 

••'....■Motors  .vxn  Gkxer.vtors. — I'"airbanks-Morse  &  Company.  Chi- 

•  cago.   111.,  have  recently  issued  bulletins  27  and  29.  <lealing  with 
'  direct    current    type    motors    and   generators.      P.ulletin    .\o.    210 

from  the  same  company  is  descriptive  of  I'airbanks-Morse  in- 
ternal starter  motors.  These  bulletins  are  all  thoroughly  illus- 
trated.     .:^  ;.._;.:..'-.;»...•,.;;-■.■_.•...  ..■.^,.  , -■,    ■  ^'    %^   ..■.:■—.■■,  . 

IxmcTiox  Motors.— Bulletin  Xo.  202-H  from  Fairbanks- 
Mi)rse  &  Company.  Chicago.  111.,  des-ribes  that  company's  al- 
ternating current  type  B  constant  speed  induction  motors.  The 
■  bulletin  contains  20  pages,  and  is  very  completely  illustrated,  as 
well  as  giving  a  great  <leal  of  iufonnation  i)ertaining  to  these 
nn>tors.   ...  .   .,    ;  .      • 

P>oRi\f.  .\NT>  DRii.Mxn  MACnrxES.— Catalog  Xn.  2614  from  the 
l>etts  .Machine  Comjiany.  Wilmington.  Del.,  considets  the  hori- 
'  zr.ntal  boring  and  drillin.g  machines  and  attachments  manufac- 
tured by  that  com])any.  The  catalo.g  contains  20  l>ages  and  has 
a  inmilH-r  of  good  illustrations  of  the  different  sizes  of  the 
machir.c. . 

I-'l.x.nce  LrBRic'.vtoRsV- — A  12-i)age  pamphlet  issued  by  the  De- 
troit Luitricator  Company.  Detroit.  Mich.,  describes  and  illus- 
trates the  Detroit  .Automatic  I'lange  4.ubricator.  Besides  illus- 
'trations  of  the  lul>ricator.  diagrams  are  included  showing  the 
way  in  which  the  flevice  sbotdd  be  located  on  various  types  of 
locomotives. 

:  .'HES>-"PjKifiHT  B.\ii.  Be.nki.xc  H.wceks. — .\  booklet  issued  by 
the  Hess-Bri.ght  Manufacturing  Company.  l>ont  street  and  Erie 
avenue.  Phikuleliihia.  gives  descriptive  matter  with  i)rice  list  and 

.dimensions  of  ball  bearing  shaft  han.gers  and  stands,  i  he  book- 
let also  inchules  statements  of  power  savings  with  these  hangers 
as  shown  in  tests.  ■..:"^''''\,"'. ''.'.:'•■  ■■';-^-'  ••"'■  ■-■'•r':-''-.  :  --^  ■■■'■  ':-'  , 

LotoMoTiVE  S.xxnERS. —  Bulletin  Xo.  97.  from  llarr}  \  issering 
&  Co.,  Chicago.  111.,  contains  3,i  pages  and  deals  with  the  various 
railway  supplies  manufactured  by  that  comi)any.  I  hese  include, 
besides  the  \  iloco  locomotive  sanders.  Leach  sanders.  bell  rin,g- 
ers.  blower  valves,  metallic  j)acking.  sand  driers,  flexible  sand 
pipe   and  ]>rake   steps. 

Direct  Cirrent  Motors. —  Bulletin   Xo.  41010.  recentlv  issued 


■  :    ■'  ;. 


by  the  Sprague  Electric  \\ 


Vol.  88.  Xo.  6 


>rks.  527  West   Thirty-fourth  street, 
pes  C  and   D  direct  current  inotors 


Xew   York,  is  devoted  to  t] 
manufactured   by   that   com]:  jny.     Considerable   descriptive  mat- 
ter  is   included,   as    well   as 
these  motors  in   service. 


•Air  Compressors. — The  1 
cinnati.  Ohio,  has  recently 
the  Cincinnati  gear  duplex  C 
classes  W.\  and  X.\.  This 
r.i:mber  of  illustrations  and 
of    the    ditVerent    vomi)resso 

.\lTO.\l.\TIC    IIe.VT    CoXTkOl. 

irated  booklet  issued  by  the 
Jt)hn  s1:reet,  Xew-  York-.-    Th 


a   number   of   illustrations    showing 

iidlaw-l)unn-<^nrdrin  Gompftrty.  Ctn- 
issued  bulletin  L-323-A  describing 
orliss  steam  driven  air  conipressors* 
iilletin  contains  24  pages  and  has  a 
allies  .giving  the  variou«;  dimensions 

KR. — This  is  the  subject  oi  an  illiis- 

\nlerican  -Gss  Furnace  Company."  24 

4-  instrument  (kscribcd-  is'  the-  inven- 


tion of  George    F.    .Macblet.  if  that   company,   and-  it   is   claimed' 


that    it    automatically    contro 
I'ahrenheit.  thus-  providing  a 

Elev.\tors.— The  W  hitin<> 


vey.  111.,  has  issued  catalog  X 
(lescri])tive     of    the     elevator 
I  hese     include     elevators     o* 
l)neumatic  tyi)es,  as  well  as 
chines.      The    catalog    gives 
vari(jus  types. 


.Stillman    Comjjany.    Xew    Yo 
and  lifting  tools  manufacture 


;    temperatures    to    within    5  /leg. 
self-regulating  gas   furnace.  _-.    -  - 

umdr.y  Equipment-  Company,  Hflr" 
^.  109.  superseding  Xo.  91.  which  is 
manufactured  by  that  company, 
the  compressed  air  and  hydro- 
ectric  elevators  and  hoisting  ma- 
■ouiplete    data    jiertaining    to    these 


Hvdr.wlic  J.\cks.— .\  90  pige  catalog  issued  In   the  Watson- 


k.   deals   with   the   hydraulic  jacks 
)y  that  company.     This  is  known 


as  sectional  catalog  Xo.  91.  aid  supersedes  catalogs  .Xos.  66.  6<S 
-and  the  jack  .section  of  Xo.  ^l  The  catalog,  besides  describing 
the  various  hydraulic  jacks,  rives  lists  of  repair  jiarts  and  di- 
rections  concerning   the  use   (  f  such   jacks. 

Electrk.vl    IxsTRi-MKNTs.- p.ulletin    Xo.    104,    issiied    by    the 
W  agner   Electric   Manufacturi  ig   Company,   St.    Louis.    Mo.,   be- 

t  pes  of  Wagner  portable  electrical 
nanual   of  electrical   testing.      1  be 
1 -als  with  a   large  number  of  dec- 
ided to  show  tile  various  cimnec- 
instruments.  ■' 


sides  describing  the  ditterent  t 
instruments   is   intended   as  a 
book  contains  48  pages  and  d 
trical  tests  with  diagrams  incl 
tions  and  the  locations  of  the 


Lo(;<,ix{;  Lo((i.M()Tn  Es 
win  Locomotive  Works.  Phil 
locomotives  for  narrow  and  stJi 
These  locomotives  ran.ye  fron 
a  total  weight  of  31. /CO  ib..  to 
track,   weighing   174.600  lb.      .S 


Reco-d  Xo.  76.  published  by  the  Bald- 
ulelphia.  deals  with  the  logging 
ndard  gage  built  by  that  company, 
a  3  ft.  gage.  L'orney  ty|)e.  with 
a  Mikado  type  for  standard  gage 
■veral  of  the  engines  included   in 

at 
ire 


the    description    are    designed  Jfor    l)urning    wood,    and    a    gre 
maiiy  of  them   are  of  the   doiiile  end  tyi)e.     .Several   pages  a 


also   devoted   to 


geared   truck     <icom()tives.  and   the   illustrations 
bring  out  the  construction  of  t  lis  t\pe  very  clearly. 

Twist  Dru  i  s.  Tiikik  Cses  .  nd  .Xiuses.— This  is  the  title  of 
a  small  booklet  which  has  bei  n  pu!.'Iished  by  The  Cleveland 
Twist  Drill  Company  Clevela  id.  Ohio,  .\fter  an  interesting 
discussion  of  the  theory  and  design  of  the  twist  drill,  a  consid- 
erable part  of  the  l)ooklet  is  «l  voted  to  a  discussion  of  experi- 
ments with  drills  of  \arioiis  s  iai)es.  This  includes  torsion  and 
feed  pressure  charts,  and  <!isci  sses  the  ditTerence  in  the  shajie 
of  ihe  groove,  the  form  of  chi  i  as  an  index  to  a  projter  work 
ing  drill,  the  effect  ot  the  angl  .•  of  the  point  on  the  feed  pres- 
sure, how  the  point  siiould  be  j  round,  the  imjiortance  of  having 
.the  cutting  ed.ges  at  ecpial  ang  es  and  of  ccpial  len.gth,  the  im- 
portance of  lip  clearance,  the  cause  of  chipj)ed  cutting  edges, 
the  angle  of  lip  clearance  and  he  angle  of  the  spiral.  Several 
pages  are  devoted  to  drilling  'helps  and  hints."  Records  of 
remarkable  results  which  wert  obtained  from  a  test  of  the 
Cleveland  drill  at  the  .\tlantic  City  conventions  in  June.  1911. 
are  di.scussed.  and  the  booklet  c  oses  w  ith  a  table  of  the  revolu- 
tions per  minute  to  secure  different  cutting  speeds  fur  various 
diameters  of  drills.  ^^^  ^  .  i    ■•     iV:":^"-- '-^V' •'^'^    ;^1 
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Draft  Gear 


Sixteen  papers  were  entered  in  the  draft 
gear  competition  which  closed  May  15.   The 
Competition  majority  of  them  proved  to  he  exceptionally 

,..,  Prize  Winner  g^od   ^nd   the  judges  have   suggested   that  ■ 

at  least  12  of  them  are  well  worth  publishing  in  the  Mechanical 
Edition.  The  very  remarkable  thing  about  the  competition  is 
that  there  is  very  little  duplication  in  the  expression  of  ideas 
m  ihe.-e  12  papers.  It  was  not  an  easy  task  to  decide  upon  the 
prize  winner,  but  the  honor  was  finally  conferred  upon  E.  W. 
Xewell.  a  mechanical  engineer  of  Pittsburgh,  and  a  check  for 
$100  has  been  forwarded  to  him.  Other  contributions  which 
have  been  accepted  for  publication  are  those  presented  by  C. 
L.  P>un<Iy.  general  foreman  of  the  Delaware.  Lackawanna  & 
Westein.  Kingsland.  X.  J.:  Millard  F.  Cox:  George  L.  Harvey, 
mechanical  engineer,  Chicago;  W.  H.  Hauser.  engineer  of  tests 
of  the  Chicagx?  &  Eastern  Illinois,  Chicago:  J.  W.  Hogsett,  chief 
joint  inspector.  Fort  Worth,  Tex.;  H.  C.  May,  superintendent 
of  motive  power,  Chicago.  Indianapolis  &  Louisville.  Lafayette, 
Ind. ;  E.  S.  Pearce,  Chicago;  William  Schmalzind.  foreman 
of  car  department,  Texas  &  Pacitic,  Fort  Worth,  Tex. ;  F.  H. 
Sweringen,  master  car  builder.  Streets  Western  Stable-Car 
Line,  Chicago;  George  Thomson,  master  car  builder.  Lake 
Shore  &  Michigan  Southern^  Englewpod,  III.,  and  Myron  E, 
Wells,   Ann   Arbor,   yiich.      -'^^'■:r*.~^^' ■-■'■■  _:rK\^.:^^^ 


"■'■"■  t  ♦      u     ...t  t.P   to    the    vear    1898   there    was    such    a 

:        interchange  '  .'..,.  , 

,  marked    \ariation    in    the    interpretation   oi 

■:        nspec  ors  ^j.^^   ^    ^    ^    rules   of  car  interchange   at 

Convention  (^^  large  interchange  points  throughout  the 

country  that  it  was  almost  impossible  for  one  large  interchange 
point   to   pass    cars   through    to   another    similar    point    without 
their   being   refused.      About   this   time   the    idea   was    conceived 
by  H.  Boutet,  chief  interchange  inspector  at  Cincinnati,  of  getting 
the  different  chief  interchange  inspectors  of  the  country  together 
in  an  endeavor  to  come  to  an  understanding  un  a  uniform  inter- 
pretation of  the  M.  C.  B.  rules.     The  matter  was  taken  up  with 
the  committee  on   interchange  inspection   at   Cincinnati   and   the 
first  meeting  was  held  at  Cincinnati  in  April.  1898.     Tliere  were 
ten  chief  interchange  inspectors  present.    This  was  the  beginning*;^ 
of   the   Chief    Interchange    Car    Inspectors    and    Car    Foremen's 
Association   of   .\merica,   which   will   hold   its   next   annual   con-  ;. 
vention  at  the  Hotel  Sinton,  Cincinnati,  August  25-27.     Meetings  v  " 
have  been  held  regularly,  ever  since  the  organization  was  formed, ;  '• 
at  the  large  intercliange  points  and  it  is  generally  conceded  that 
a  great  deal  of  good  has  been  accomplished  in  supplying  correct ; 
interpretations    for   the    rules   of   interchange.      This    associatiott^^v-; 
is  deserving  of  all  possible  encouragement  on   the   part   of  the  -' 
railways,  and  if  the  practice  were  to  become  general  of  liaving 
car   foremen   attend   the   meetings   there    is   no   question    that    a  •  v 
great  many  of  the  differences  which  arise  in  the  interiiretation  ..■•'; 
of  the  ^1.  C.  B,  rules  of  interchange  could,  be  avoided.  ;'' 


V  ■  ^"V      July      '- -^c ;      TTwo     important     mechanicat     assbciationsv:  . 
-.     .      ,     "■  •        will   hold   their  annual   conventions   during 
July.      The    International    Railway    General 
Conventions  Foremen's  Association  will  hold  its  annual 

meeting  at  the  Hotel  Slierman,  Chicago,  July  14-17.  while  the 
American  Railway  Tool  Foremen's  Association  will  hold  its 
sixth  annual  convention  there.  July  20-22.  Both  of  these  asso-' 
ciations  have  accomplisiied  a  great  deal  of  good  work  and 
deserve  every  encouragement.  The  officers  and  committees  of 
both  have  worked  hard  to  provide  good  subjects  for  discussiow 
a*  the  conventions  and  every  one  who  is  interested  should  b^ 
prepared  to  take  part  in  the  discussions.  The  word  prepared  is 
used  here  advisedly:  the  discussion  at  most  of  our  conventions 
is  too  wordy  and  much  of  it  means  almost  nothing.  If  the 
members  will  take  a  short  time  to  think  over  what  they  desire 
lo  say  and  make  it  as  concise  and  to  the  point  as  possible,  the.  > 


■  ■  'V  •  *'-"   ' 
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discuasjiMi  and  the  business  of  the  conventions  will  not  onlj*  be 
greatly  expedited,  but  the  printed  proceedings  will  prove  much 
more  attractive  and  useful  than  they  do  in  most  cases  at  present. 
The  steps  taken  by  the  General  Foremen's  Association  this 
year  in  furnishing  well  printed  advance  copies  of  the  papers  to 
be  discussed,  with  the  idea  of  omitting  the  reading  of  the  papers 
before  the  con*  ention.  should  prove  a  step  in  the  right  direction, 
provided  the  members  will  take  the  trouble  to  go  over  these 
advance  copies  before  they  undertake  to  discuss  the  papers.  Much 
time  is  wasted  at  conventions  in  the  reading  of  papers  that  the 
members  could  read  and  study  over  beforehand  to  much  better 
advantage. 


Competition 
on 


This  is  a  linal  reminder  that  the  com- 
petition on  engine  house  work,  which  was 
announced  in  the  May  issue,  will  close  on 
Engine  House  Work  ji,iy  15  ^  prize  of  $50  is  offered  f..r 
the  best  article  on  tliis  subject  received  before  that  date.  The 
judges  wdl  base  their  decision  on  the  practical  utility  of  the 
suggestions  made  or  the  practices  which  are  described,  and 
space  rates  will  Ise  paid  for  articles  which  are  accepted  for 
publication  but  do  not  win  the  prize.  Xo  restriction  is  placed 
on  the  subject  chosen  except  that  it  must  be  along  the  lines  of 
the  handling  ot  running  repairs  to  locomotives  in  roundhouses. 
A  number  of  articles  liave  already  l)ecn  received  and  others  who 
contemplate  taking  part  in  the  contest  should  not  <lelay  in  send- 
ing in  their  contributions. 


■■r"'  V  i  •  .Xy  . 


More  Information      Thirteen    of    the    16   papers    presented    in 

.; .    „.  ...  the    draft    gear    competition    favored    the 

:'     Wanted  About  .  .  ,.  ,     ,  .,-  ,     , 

iriction    draft    gear.       I  wo    of    the    papers 

Draft  Gear  which   presented  the   best  arguments  for 

the  spring  gear  have  been  accepted  for  publication,  but  space 
limitations  would  not  permit  their  use  this  month.  The  com- 
bination of  the  four  papers  which  appear  in  this  issue  forms 
a  fairly  complete  presentation  of  the  draft  gear  subject.  The 
other  eight  papers,  however."  are  almost  equally  as  interest- 
ing and  will  be  divided  into  two  sets,  one  to  be  used  in  the 
August  number  and  the  other  to  be  published  in  the  Septem- 
ber issue.  It  is  quite  probable  that  as  you  read  the  four 
papers  in  this  issue  you  may  find  that  you  have  at  hand  data, 
or  have  had  certain  experiences  which  will  l)e  helpful  to  our 
readers  in  making  a  more  forceful  presentation  of  certain 
features  of  the  draft  gear  problem.  If  you  have  such  data, 
or  if  you  believe  any  of  the  suggestions  which  are  made  are 
incorrect,  please  write  immediately  to  the  editor,  giving  him 
such  facts  as  you  may  consider  will  be  of  value  in  helping  to 
solve  this  most  important  problem.  If  our  readers  will  do 
this  it  will  help  to  clear  up  many  of  the  misunderstandings 
which  have  prevented  a  more  intelligent  action  on  the  part  of 
many  railroad  officers  in  dealing  with  the  draft  gear  question. 
Such  communications  as  are  accepted  for  pul)Iication  will  be 
paid  for  at  our  regular  space  rates.  Please  consider  this  as 
a  personal  invitation  to  participate  in  the  discussion  on  this 
subject.  .  . 


f    .'^  ii^VbrtfV      ■     ^^^    ^^    papers    presented    in    the    draft 
■;■-:>•,  gear    competition,    which     have     been    se- 

.  7  :  ■;  •.•.,.:     lected    for    puljlication,    cover    the    su1)ject 

Problem  very  thoroughly,  with  the  one  exception 

that  too  few  examples  were  given  of  exact  service  data  show- 
ing the  comparative  value  of  the  diflferent  types  of  gears. 
On  the  other  hand,  most  of  the  men  who  took  part  in  the 
competition  were  well  fitted,  either  from  long  study  of  the 
question  or  from  very  extensive  experience  in  the  handling 
of  car  repairs,  to  discuss  the  subject  to  the  very  best  advan- 
tage. The  12  papers  have  been  divided  into  three  sets,  to 
be  run  in  successive  issues  of  the  Mechanical  Edition,  and 
taken  as  a  complete  whole  will  form  one  of  the  most  impor- 
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worthy  of  the  most  carefu 
by  Mr.  Hauser,  is  more  ot 
gear  problem  and  presents 
rapid  increase  in  the  cost  o 


tant  contributions  on  the  <  raft  gear  subject,  and  that  of  the 
cost  of  freight  car  maintenance,  which  has  ever  been  placed 
on  record.  So  important  ps  this  subject  that  this  will  only 
form  the  basis  of  a  campaign  which  we  propose  to  develop 
in  the  attempt  to  bring  cut  definite  facts  to  demonstrate 
clearly  just  what  types  of  flraft  gear  give  the  best  results  in 
service. 

1"he  four  papers  presented  in  this  issue  each  approach 
the  subject  from  an  eptirely  different  viewpoint,  and 
taken  together  really  form  one  very  complete  unit  in  the 
draft  gear  discussion.  For  instance,  the  prize  winner,  W.  E. 
Xewell,  who  is  a  mechanicjil  engineer  in  Pittsburgh,  has  ap- 
parently studied  the  subject  almost  entirely  from  the  stand- 
point of  a  designer  and  engineer.  In  a  simple  but  attractive 
form  he  has  summed  up  the  various  tests  to  which  he  has 
had  access,  placing  at  the  jliead  of  these  certain  convincing 
data  based  on  service  conc^tions.  Mr.  Thomson  the  author 
of  the  second  paper  and  tfie  master  car  builder  of  a  most 
important  division  on  the  Lake  Shore,  has  had  24  years  of 
practical  experience  in  car  (department  work.  He  has  made 
splendid    use    of    this    expedience    and    his    observations    are 

consideration.      The    third    paper. 

less  of  a  side  light  on  the  draft 

authoritative    figures    showing    the 

freight  car  repairs  during  recent 

years,  which  is  out  of  all  prbportion  to  the  increased  capacity 

or  service  of  these  cars.    Tl  is  cannot  continue  and  something 

to  inipro\  e  conditions  in  this  re- 
spect. There  seems  to  be  \little  question  but  that  a  proper 
selection  of  draft  gear  will  (do  much  to  hold  these  ever  in- 
creasing costs  down.  Mri  Wells'  paper  takes  an  almost 
diametrically  opposite  posit^n.  While  he  apparently  believes 
in  the  high  capacity  moderti  draft  gear,  he  is  very  strongly 
of  the  opinion  that  the  greater  part  of  the  damage  is  due  to 
a  careless  handling  of  the  :ars  in  switching.  Mr.  Wells  is 
a  very  keen  observer  and  his  conclusions  are  based  upon  an 
extensive  experience  in  firing  and  running  locomotives  in 
both  yard  and  road  service,  and  in  a  very  considerable  amount 
of  experience  in  caring  for 'and  maintaining  locomotives  on 
the  Chicago.  I'urlington  am  Quincy :  the  Wabash,  and  the 
Wheeling  &   Lake   Erie.     His    cumn.ents   cannot  Ijc   passed   over 

lightly.  ■SX';;~---vwn-;^'.:^:>^;:  {■Z-'is.-^'y'-/:-^^^-\ :■':■■■  ;•;;.:•::-■•;-: 

Mecl  anical  department  o  icers  do  not  want  to  evade  any 
re>pon>il)ility.  It  is  up  to  tfiem  to  care  for  and  maintain  the 
e(iuipn:ent  in  first  class  ccjndition  so  that  it  can  properly 
perform  its  functions.  Nevertheless  there  is  no  question  but 
that  the  equipment  is  very  severely  abused  by  the  operating 
department  and  that  on  some  roads  it  will  be  absolutely  nec- 
essary to  take  radical  steps  'to  overcome  this  abuse.  In  fact, 
it  is  really  surprising  that  it  has  been  allowed  to  continue 
as  long  as  it  has.  No  one  who  is  familiar  with  switching 
yard  practice,  particularly  tt  night,  can  forget  the  sounds 
which  undoubtedly  remind  veterans  of  a  heavy  cannonading 
on  a  battlefield.  In  this  connection  it  is  interesting  to  con- 
sider the  following  quotatiop,  which  is  taken  from  the  first 
prize  article  in  the  Railway  Age  Gazette  competition  on  the 
Operation  of  Large  ClassitVation  Yards.  A.  M.  Umshler, 
general  yardmaster  of  the  t'llinois  Central  at  Centralia,  111., 
in  the  prize  winning  article,  said:  "He  [the  yardmaster] 
should  impress  upon  his  subordinate  employees  the  necessity 
of  doing  their  work  promptly  and  properly  and  should  not 
allow  them  to  lose  sight  of  t|e  absolute  necessity  of  handling 
all  equipment  carefully.  It  is  an  established  fact  that  con- 
siderable damage  to  equipment  occurs  in  a  yard,  not  always 
of  such  conse(iuence  that  a  car  must  be  sent  to  a  repair  track 
before  it  is  in  condition  to  go  forward,  but  the  draft  gear 
may  be  so  weakened  in  handling  that  it  cannot  pull  its  part 
of  the  weight  and  sooner  or  later  the  weakened  part  will 
give  way.  This  is  one  of  the  paramount  questions  of  suc- 
cessful yard  operation,  as  a  great  deal   of   delay  to   cars  is 
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ilirectly  due  to  the  manner  in  which  they  are  handled  and  as 
I  result  considerable  time  is  lost  by  each  car  in  the  course 
if  repairs." 

The  important  arguments  against  the  spring  draft  gear, 
IS  developed  in  the  competition,  are  its  lack  of  capacity  and 
the  damage  done  by  the  recoil.  The  strongest  criticism  of 
:he  friction  draft  gear  is  its  stiffness,  which  it  is  claimed 
does  not  allow  it  to  come  into  action  sufficiently  under  ordi- 
nary pulling  and  buffing  shocks.  We  maj'  theorize  on  the 
relative  merits  of  the  two  gears  as  much  as  we  please  and  we 
may  criticize  the  various  laboratory  tests  which  have  been 
made  as  unfair  and  too  much  at  variance  with  service  condi- 
tions, but  after  all  what  really  counts,  and  will  really  settle 
this  entire  question,  is  the  actual  service  results.  It  is.  there- 
fore, not  surprising  that  several  of  the  contributors  insist 
that  money  would  be  well  spent  in  developing  certain  accu- 
rate and  complete  records  to  show  the  cost  of  maintaining 
the  different  tj'pes  of  draft  gear;  and  more  than  that,  that  it 
should  go  beyond  this  and  take  into  consideration  the  damage 
which  is  done  to  other  parts  of  the  car  and  even  to  the  lading 
in  the  car. 

A  general  manager  paused  in  passing  through  a  terminal 
freight  yard  one  day  and  with  a  thoughtful  expression  sized 
up  an  exceptionally  strong  bumping  post  which  had  been 
torn  and  distorted  since  his  last  visit.  He  said:  "If  there 
was  only  some  way  of  determining  the  exact  damage  which 
was  done  to  the  equipment  when  this  post  was  distorted, 
and  if  we  could  present  to  the  crew  which  did  the  damage  a 
statement  of  this  expense,  before  they  went  of?  duty  or  the 
next  <lay,  it  might  cause  them  to  use  more  horse  sense  in 
handling  the  cars  in  the  yard."  Damaged  cars  are  probably 
as  much  an  indication  of  man  failure  as  they  are  of  draft 
gear  failure,  and  at  the  same  time  that  the  mechanical  depart- 
ment officers  are  analyzing  the  costs  to  determine  which  is  the 
most  satisfactory  gear,  the  operating  department  ought  to  do 
its  part  by  seeing  that  its  employees  are  educated  and  trained 
to  l)e  more  thoughtful  in  the  handling  of  the  cars,  it  would 
prove  a  paying  proposition.        ".  -/.  :  :^v;  '-;'.':••:'.   ^,''-    ■   '   •:  ';  .  ' 

Much  time  and  thought  and  a  great  deal  of  expense  have 
been  expended  by  the  coupler  committee  of  the  Master  Car 
Builders'  Association  in  developing  a  stronger  and  standard 
coupler.  The  committee  which  has  this  work  in  charge  is 
to  be  congratulated  on  the  splendid  work  which  it  has  done. 
It  is  not  in  any  spirit  of  criticism,  therefore,  that  the  sug- 
gestion is  made  that  a  more  efficient  cushion  behind  the 
coupler  may  do  much  to  finally  influence  the  association  to 
adopt  a  lighter  coupler  as  standard  than  many  people  at  this 
time  believe  to  be  necessary  under  present  conditions.  Mean- 
while every  road  should  do  its  part  in  testing  the  couplers 
which  have  been  recommended  and  in  collecting  and  com- 
piling data  to  show  the  effect  of  the  different  draft  gears, 
or  cushions,  used  behind  the  various  types  of  couplers  either 
now  in  use  or  about  to  be  experimented  with. 

Last  month  we  suggested  in  an  editorial  note  that  more 
attention  should  be  given  to  the  maintenance  of  the  draft 
gear.  Surely  it  is  not  the  least  important  part  of  the  car,  and 
yet  its  inspection  and  its  maintenance  is  very  largely  over- 
looked as  compared  with  such  parts  as  wheels,  axles,  couplers, 
air  brakes,  etc.  If  good  performance  is  to  be  expected  of  a 
draft  gear  it  must  be  inspected  and  thoroughly  overhauled 
at  regular  intervals.  One  car  builder  has  suggested  that  this 
overhauling  should  be  done  every  four  or  five  years  and  that 
the  car  should  I)e  stenciled  with  the  date  on  which  this  took 
place.  The  proposed  interval  would  probably  vary  more  or 
less,  depending  on  the  make  of  draft  gear  used.  Gears  with 
several  parts  subject  to  more  or  less  wear  would  have  to  be 
looked  after  more  frequently  than  those  with  fewer  parts  and 
with  larger  wearing  surfaces.  So  far  as  we  know  no  practice 
of  this  sort  now  exists  on  any  road.  If  it  does  we  should 
like  very  much  to  have  definite  information   of  it   in   order 


that  our  many  friends  who  are  interested  in  the  draft  gear 
question  may  have  the  advantage  of  the  methods  which  have- 
been  followed  and  the   experience   which   has   thus  far  been 

gained^.    .. .     _  v..    :.  .  ...      .;.;....;      :    . ^ 


NEW    BOOKS 


Business  Adininistratton.     By  Edward  D.  Jones.    Bound  in  cloth.    275  pages.  - 
5    in.    by   7  Yz    in.     Published   by    the   Engineering   Magazine    Comiiany, 
New  York. 

Believing  that  the  administration  of  manufacturing  and  operat-'; 
ing  companies  under  modern  conditions  is  developing  into  a  new 
profession,  the  author  of  this  book  has  sought  its  scientific  prin-. 
ciples  by  a  study  of  the  older  professions  with  which  it  is  closely  .- 
allied.      His   argument   is,   briefly:    that   success   in   dealing   with. 
men    and    affairs   depends   upon    certain   basic    propositions    and. 
laws  which  can  be  discovered  by  studying  the  work  of  successful 
administrators ;  that  the  rules  and  methods  followed  bj-  masters 
of  business  and  finance  are  usually  deliberately  hidden  and  there 
are  no  records  throwing  clear  full  light  on  their  lives  and  acts;- 
that  leaders  in  statecraft,  war  and  science,  on  the  contrary,  are! 
figures  of  world  interest  whose  careers  and  practice  are  illumin*-- 
ated   fully  and  searchingly  by   public   and   private   records,   cor-v 
respondence,    personal    reminiscences    and    even     petty    gossip. 
From  such  data  the  author  has  analyzed  definite  primary  prin- 
ciples of  administration.     In  history  and  the  biography  of  mili- 
tary conquerors,  diplomats  and  scientists,  he  £ndsi  the  elementary 
rules  of  success.  :'.^^-  '■•;,v  :'•  ■•-'  ■'K'.^:-^r^-^\-^.^^-^--'   -.:-■■  ■^^  C  '^^   ■  •; 


Tests   of  Bond   tUnwceii   Concrete   and   .Sf fW. ; ' ' By   Dtiflf   A.    AbramS.      2J8 

pages,  6  in.  by  9  in.;  illustrated;  bound  in  paper.  Published  by  the 
University  of  Illinois.  Copies  free  on  application  to  C.  R.  Richards, 
acting  director   of  the   engineering  experiment   station,   Urbana,    HI. 

In  designing  structures  of  reinforced  concrete  it  is  important  10 
know  the  amount  of  stress  which  may  be  developed  between 
the  surface  of  the  reinforcing  bars  and  the  surrounding  concrete.* 
before  failure  is  produced  by  the  slipping  of  the  bars.  This': 
stress  is  what  is  commonly  termed  "bond."  The  above-men- 
tioned bulletin  gives  the  results  obtained  by  pulling  out  bars  em- 
bedded in  blocks  of  concrete  and  also  the  results  of  tests  made 
to  study  the  bond  stresses  developed  in  large  reinforced  concrete 
beams.  Nearly  2,000  tests  are  reported  and  a  wide  range  of 
conditions  is  represented.  This  is  one  of  the  most  exhaustive 
studies  of  the  amount  and  distribution  of  the  bond  stress  between 
concrete  and  steel  which  have  appeared.     :..     .,  .- 


The  Tractive  Resistance  of  a  28  Ton  Car.  By  Harold  H.  Dunn,  assistant 
in  railway  engineering.  University  of  Illinois  experiment  station.  S3 
pages,  6  in.  X  9  in.;  illustrated;  bound  in  paper.  Published  by  the 
University  of  Illinois.  Copies  free  on  application  to  C  R.  Richards, 
acting  director  of  the  engineering  experiment  station.  University  of 
Illinois,   Urbana,   111. 

This  is   Bulletin   No.  74  and  records  the  results  of  tests  made 
with  a  28-ton  electric  car  of  the  double  end  type  for  the  purpose 
of  determining  the  resistance  offered  to  its  motion  when  running 
on  straight  level  track  in  still  air  at  uniform  speed,  and  to  ascer- 
tain the  relation  existing  between  that  resistance  and  the  speed 
of  the  car.    The  tests  were  made  on  sections  of  straight  track 
representative  of  good  electric  railway  construction  during  gen- 
erally fair  weather  when  the  average  tetnperature  was  not  behiw- 
25  deg.  P.,  and  when  the  wind  velocity  did  not  exceed  26  miles 
per  hour.    The  plan  of  the  tests,  which  involved  running  the  car 
backward  and  forward  over  a  selected  section  of  track,  made  it; 
possible  to  eliminate  wind  resistance.    The  results  are  finally  ex*' 
pressed  in  the  form  of  a  curve  whose  co-ordinates  are  car  re-V 
sistance  and  speed.     This  curve  shows  that  at  5  miles  per  hour, 
the  car  resistance  was  5.25  lb.  per  ton,  that  at  25  miles  per  hour- 
it  was  13.03  lb.  per  ton.  and  that  at  45  miles  per  hour  it  was  26.12 
lb.  per  ton.     The  average  results  from  the  individual  tests  did 
not  varj-  more  than  9  per  cent  from  tliis  tipal  curve. 
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',4  EMPLOYEES  TO   STUDY 

.'•■-<''/■.■"'■'.'■■■  ■    "' ••;  '■  •:■  Los  Angeles,   Cal.,    February   21,    1914. 

To  THE  Editor  : 

Referring  to  the  article  in  the  Febrnary  nuinher  of  your  mas?a- 
zine  on  the  "Development  of  Young  Men  in  Railroad  Work." 
I  suggest  that  the  railroads  establish  libraries  at  their  general 
shops  and  large  terminals,  these  to  be  in  charge  of  a  librarian. 
All  the  enginecriiig  magazines,  as  well  as  other  magazines  per- 
taining to  the  different  phases  of  railroad  work  should  be  placed 
in  them.  At  the  end  of  the  year  the  principal  ones  should  bv 
bound  and  indexed,  the  same  as  in  any  other  library.  Important 
books  on  railroad  work  should  be  included  in  the  list. 

Then  all  employees  should  be  given  free  access  to  the  library; 
and  all  from  the  sweeper  up  should  be  urged  to  make  use  of 
this  literature.  All  apprentices  should  be  required  to  read  a 
certain  amount  weekly  along  the  line  of  their  work.  This 
would  help  develop  the  young  men.  make  better  men  out  of  the 
older  ones,  and  in  general  would  raise  the  standard  of  all  con- 
nected with  the  railroads;.  .-      :5.:%      ,K-..  Edward  L.  Dudley. 


•     BORING  ECCENTRIC  STRAPS 
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■■■/■•■■■'••■'■     ;■    '/'v- j  .■■■■■  '  Richmond,   \'a.,   May   J5,    1914. 

To  THE  Editor:      *  ' 

We  recently  made  a  good  record  boring  eight  17j^  in.  bronze 
eccentric  straps  on  a  New  Era  type,  42  in.  Bullard  ma.ximill.  at 
cur  Seventeenth  street  shops,  Richmond,  Va.  The  actual  time 
consumed  in  each  operation  was  as  follows:      •.!  .       v,-..-  ,.v-  :.■ 


I 


Chucking 
,'^":rv:             time, 
'   .....'  ■". .".,  minutes 

Roughing 

time, 
minutes 

Finish 
"  time, 
minutes 

Taking  out 
of  chuck, 
minutes 

Time,  floor 
to  floor, 
minutes 

fV;.;  .■..■..•    \'A 

2 1       ; 

3 .  IJi  ;.. 

■4,....i^..   .,.-1. •■;•  ,.; 

7;.-..-..  ••■■■  m-:-- 
8 ..           1      ,-i 

:i  ■■■•  -2 ■■,■•;. 
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■  1  ■•••  •■ 
1 
VA 
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\A 

8         :,..- 
TA      ■::■: 
■     7Vz    :■■:. 
6   ...  .-.;..- 
8  >;•::■■ 

8  :  ■ . .  ■  .- 

■        Total   time    . .  . . 

■"...*    -  ^ 

!...:...'. 

. . .   59  minutes 

■"■'■•"".;   :'■'     Average  time  per  strap,  7  minutes,  221/2  seconds. 

The  straps,  when  placed  at  the  machine  for  boring,  were  other- 
wise complete,  including  facing  and  drilling  the  T  foot  to 
Standard. 

The  method  of  doing  this  work  is  as  follows:  The  chuckinLj 
ie  done  by  first  fastening  the  T  foot  of  the  strap  with  turnec' 
bolts  to  the  fixed  lug.     This  lug  is  securely  bolted  to  the  table 


V'  > 


:v^'--'^.1 

of  the  machine,  as  showi 
tightened.     No  time  is  lo 


vVoL.  88,'  No.  f 


in  Fig.  1.     The  other  jaws  are  the 
>t  in  setting,  as  the  special  lug  brini: 
the  si  rap  to  the  proper  i  osition   when  the  liolts  are    tightenc 
The  side  is  then  faced  (oiie  cut),  as  shown  in  Fig.  2;  the  ronj: 
boring   is  next   dor.e.  as   shown  in   Fig.  3,  and  the  finish  borin 
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Fifl.  4 

is  then  done  with  a  master  tool  of  exact  contour,  as  shown  in 
Fig.  4,  making  a  perfectly  fmooth  finish. 

By  doing  the  work  in  th^s  manner,  we  have  been  able  to  effect 


a  saving  in  time  of  75  per 


:cnt  over  the  old  methods. 

M.  Fl.\n.\gan, 

Master   Mechanic.   Chesapeake  &  Ohio. 


Fig.   1 


Fig.  2 


Use  of  Wood  ix  Xew  York  State. — According  to  a  statement 
from  the  New  York  State  College  of  Forestry  at  Syracuse 
University,  Xew  York  is  :he  greatest  wood  consuming  state 
in  the  Union.  It  uses  over  2.000.000.000  bo^rd  feet  every  year 
in  its  wood-using  indust4"ies  and  for  general  construction 
purposes.  Xew  York  uses  about  150  different  kinds  of 
foreign   and   domestic   woo<  s   in   the   varied   indi'.stries. 

Hours  of  Service  Act. —  )uring  the  fiscal  year  ending  Jime  30. 
1913,  306  cases,  involving  ^an  aggregate  of  3.499  violations  of 
the  hours  of  service  act,  wtre  transmitted  to  the  several  United 
States  attorneys  for  proseaution.  During  the  same  period  the 
carriers  confessed  judgment  as  to  1,750  counts.  Of  the  455 
counts  which  went  to  trial,  186  resulted  in  favor  of  and  269  ad- 
versely to  the  Government.  Of  the  latter,  214  counts  have  been 
appealed  l)y  the  Government,  and  63  of  the  186  counts  originally 
decided  in  favor  of  the  Government  have  been  appealed  by  de- 
fendants. Penalties  aggregating  $100,861.14  were  collected,  and 
additional  penalties  to  the  aihount  of  $32,350.  in  addition  to  costs 
previously  assessed  by  the  cpurts,  were  op  July  1,  1913,  pending 
payment  by  the  carriers.  v-i  .;  "^i^.^  •^   V'^''  -V' ^^  v-:^'   '  .  •   -  .- 

Railro.vd  Between'  Portland  and  Quebec. — .A.  public  meeting 
was  held  in  Quebec  on  Monaay.  20th  inst..  to  consider  the  proper 
preliminary  steps  to  be  takeii  in  favor  of  this  enterjirise.  J.  W. 
Woolsey  was  in  the  chair,  K.  Fisher,  .secretary.  Mr.  .\.  Smith, 
one  of  the  commissioners  ai>pointed  by  the  state  of  Maine,  was 
introduced  to  the  meeting  and  explained  the  views  and  wishes 
of  Maine  on  the  subject,  all  of  which  tended  to  increase  the 
facilities  of  intercourse  betv^een  the  United  States  and  Canada 
He  was  received  with  cheering,  and  resolutions  were  subse- 
quently passed,  asking  the  concurrence  of  the  Governor  of  Can- 
ada in  the  efforts  making  by  Maine,  and  in  those  which  the  citi- 
zens of  Quebec  stand  ready  to  make. — From  American  Railroad 
Journal,  August  1,  1835. 
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Pennsylvania  Mikado  Type  Locomotive 


Advanced  Design  with  Many  Parts  Interchangeable 
with  the  Latest   Development  of  the  Pacific    Type 


[Editor's  Note. — A  brief  description  of  the  Pennsylvania 
Mikado  and  Pacific  tjpe  locomotives,  classes  Lis  and  K4s,  was 
jiiblished  in  the  Daily  Railway  Age  Gazette  for  June  15.  1914, 
page  1411.  Some  of  the  data  given  in  this  article  were  ap- 
ITOximations  whicli  were  all  that  could  be  olitained  at  that  time, 
and  will  be  found  to  ditTer  slightly  from  the  present  figures, 
which  are  correct.] 

During  the  past  few  years  there  has  arisen  a  need  for  a  larger 
freight  locomotive  for  use  on  the  main  line  of  the  Pennsylvania 
Railroad  between  Altoona  and  Pittsburgh.     The  employment  of 


motives  has  been  carried  out  as  far  as  possible,  as  well  as  the 
use  of  many  of  the  parts  which  are  embodied  in  the  class  E6s 
Atlantic  type  locomotive,*  -  :  ■    - 1 

:■:  -.  ' -../^  -  -A-:  •:■•  ''U'-'''--  boiler"  "  '^V^-V '.^^^i\.^:-V.''-^--.  ■' 
The  boilers  of  the  Pacific  and  Mikado  locomotives  are'  inter- 
changeable, and  an  interesting  feature  is  the  flanging  of  the 
throat  sheet  in  an  integral  piece  with  the  lower  half  of  the 
rear  barrel  sheet.  This  has  permitted  of.  lowering  the  boiler 
1"8  in.,  and  at  the  same  time  allows  sufficient  clearance  for  the 


Pennsylvania    Mikado  Type   Locomotive 


such  an  engine  is  desirable  in  order  to  reduce  double  heading 
to  a  minimum,  and  to  avoid  the  necessity  of  breaking  up  trains 
which  arrive  at  Altoona  and  Pittsl)urgh,  and  sending  them  for- 
ward over  the  Pittsburgh  division  in  sections,  .^t  the  same 
time  it  was  thought  desirable  to  experiment  with  a  heavy 
Pacific  type  locomotive  for  passenger  service  on  this  division, 
i  here  has  accordingly  been  designed  and  Iiuilt  a  Mikado  type 
locomotive  which  bears  the  railway  company's  classification  Lis 
and  a  Pacific  type  designated  as  class  K4s>  J  :  ,V  /.'•.>:.;;.:..: . 
It  was  necessary  to  keep  the  locomotives  within  certain  lihirts, 


rear  driving  wlieels.  The  boiler  is  of  the  Belpaire  type,  and 
has  237  ly^  in.  tul>es,  and  40  5j^  in.  superheater  flues,  all  of 
which  are  19  ft.  long.  The  firebox  is  126  in.  long  by  80  in. 
wide,  and  is  fitted  with  a  combustion  chaml>er;  the  grate  area 
is  70  sq.  ft.  The  inside  diameter  of  the  boiler  at  the  forward 
end  is  78|/2  in.,  with  an  inside  diameter  of  87  in.  at  the  dome 
course.  The  dome  is  flanged  in  one  piece.  The  design  of 
smoke  stack  employed  is  the  result  of  much  study,  and  an  in- 
side extension  is  used  extending  below  the  center  line  of  the 
smoke  box.  as  will  be  seen  from  the  engraving.     ,..,...:...-,.,-; 


Latest   Development  of   Pacific  Type   Locomotive   on   the   Pennsylvania 


ecause  of  restrictions  in  road  clearance,  and  make  the  revolv- 
ng  and  reci])r()cating  parts  as  light  as  possible  consistent  with 
lie  necessary  strength ;  the  weight  per  pair  of  driving  wheels 
>  limited  to  65.000  lb.,  with  a  5  per  cent  margin  for  scale 
ariations.  and  there  is  also  a  limitation  for  dynamic  augment 
''lie  to  counterbalance  for  reciprocating  weights,  of  30  per  cent 
jf  the  weight  on  drivers  at  70  miles  an  hour  for  passenger  loco- 
motives and  at  294  revolutions  per  minute  for  freight  loco- 
motives.     InterchangeaUility    of    parts    between    the    two    loco- 


Fll.\.MES   A^TD   RrKNlXG    GEAR 

'I  he  frames  are  of  cast  steel.  6  in.  wide  and  reinforced  to  8 
in.  over  the  driving  boxes.  Heat  treated  steel  has  been  used 
wherever  possible  following  the  same  lines  in  this  respect  as  in 
the  E6s  Atlantic  type  locomotive  previously  referred  to,  among 
the  parts  in  which  this  material  has  been  employed  being  the 
driving  axles,  crank  pins  and  piston  rods,  as  well  as  the  main 


*For  description   of  the   Pennsylvania  class  E6s  Atlantic  tvpe  locomotive 
sie  Railway  .Vge  Gazette,  Mechaiiical  Edition,  February,   1914,  page  63. 
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>;;:>^v5S;i:;.  COMMUNICATIONS  /'^  j>;, 

?:'    ■  ENC0UKA(;E   EMPLOVEEi  TO   STLDY  ^ 

•  To  TUE  Kl•^T^■K:^■^■:■•:U^^  v\'  -Vv'  /■\- 
keflT^n;4  I"  llio  iirticlr  in  tlif  i-Vltniary  mimKr  of  y.air  nKiL-'- 
zine   on   ilu-  'iDcvclopimnt   <>i   \"XWrX   Mm   in    l\;iilri>iiil   W-rk." 
1   sugijfst   tluil  the   riiilnund-   <.staMisii   lil)rarii>    ai    iluir   -i-ncr;;! 

:5h<.>l>s  an<l  lariic  terminal--,  tluso  t««  In.'  in  oliarui-  "t  a  liliran;  n. 

-All  tlu-  ».'n!L;incfriii,Lrnia!.;azini-s.  as  wvll  as  •  ilicr  Tnai.::;/incs  [icr- 

.taininu  t.>  tho  (lifi'tTi-nt  pliasrs  ni  railrnad  work  >li.iiil.l  In-  placid 
in   iluHK      At   tlu-  i-iul  of  tJii-  yvar   tiu-   i)rinoii>al  om-s   -iliouM   I'- 

■luiuml  and  indiNid.  thr  -aim-  as  in  an\  othir  liKrary.  Iniportam 
tHiok;;  on  railroad  work  should  I>c  includid  in  tin-  li-t. 

Thi-ti  all  c-miiloyccs  should  lit-  liivon  fri-c  acoc-.-  t"  tlu  lilirary: 
:ind  all  fr<,an.thv  >\vi-t.-iK.r  ni>  shouM  In-  urticd  to  make  usi-  .t 
thi*;1iU^taturi'.  -All  aiiiirvntii-(.->  sh,  idd  In-  ri-i|niri-i!  to  read  a 
certain  ani<.inn  wnkly  ali'ii-..;  tlu-  lini-  of  tluir  w.^rk.  Thi> 
would  lu-lp  di-\clo))  tht-  }ianiL;  nun.  make  luttcr  mm  oin  of  tlu- 
older  ones,  and  in  uencral  would  raise  tlu-  standanl  of  all  con- 
nected with  thv  railroads;    v.- \  .     y-  Knw  \ki.  1..   Diih.kv. 

y::^'':^^ :/■''■!}'•     BORINCl  ECCENTRIC  STRAPS         v  i    .    ^  ^ 
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To  riiK  EniTuR':';.;::  •  :\i.; '^  ;■,/■/ .■■^■.,.  ?'     .  .''y.' 

-  \Vo  recently  mfnte  a  liood  record  tiorinti  eii^Iit  17'j  in.  hrouzo 
Vccnitric  strajis  i)n  a  New  i>a  t\i)e.  42  in.  I'.ullartl  ina\iniill,  at 
«  «r  Seventeenth  .«itreet  shops.  Kiohniond.  \'a.  Phe  actual  lime 
eoiisunu-d  in  each  oiicraiiou  was  as  loll.iws:  ^..■     ■"       ,■''■■' 
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'. The,  Straps,  when  placetl  at  tlu-  maciiiiu-  i.  ^r  iH.rini;.  were  otlur- 
VVJ>v    Complete.  .  inchnhnti    facini;    and    drillini;     ilu      I      io..t    to 

:«taiular«l.  ^ '.'■.'■:_  ■■■■'■':■'<..■  ^/  ■  ■  -i/  ;■'       .'■,/■•  r.:-'  y/r'^  --:'    /■    .' ■ 

The  >heih«><i  of  «t<»in;4  this  work  is  as  follows :  The  chtu-kin  ; 
u'  cl<jnc  !iy  lir.st  fastenin.y  tlu  '1  fo,.t  of  the  strap  with  turnei^ 
holts  t< I  the   lived  iuir.     This   hiy   is   si-cnrely   liohid   to  tlu-   tali'e 


W^$^ 

yes 

m 

L^l||^te  f^ ' 

^^>' 

1 

[33B{ 

1^ 

J. 

t)  ai 

:H;: 


Fig.  t 


Fig.  2 


o!   tlu-  iiiaciinu.  as  .-"iioui 
liiiiile-.ud.      Xo   tinu    i>   l 
the   si  rap  to   the   ;>r-'per   i 
The  side  is  tlu-u  facid  (o 


V'iii,i  8S,  X«t. >;, 


ill  l-'i'^.  1.  liie  oiJur  iau«.  are  th. 
t  in  -eltiiii;.  as  tlu'  >i  ecial  luLi  liriih 
M^iti.iii  wlun  tlu-  bolts  arr  tiuhteiu 
e  triitt.  as  >Iio\vn  in   lit;.  J;  the  rwi^ 


riii.i;  i.--  ne.\l  dohe.-  a>  -  lowii   in    !-iu.  ^.  ami  ihe  finish  horin 


■■.  .:  .v.\      Fig.  3        •.•:v:.-;:: 

is   then   done   with   a  niastc 
1  i^.  4.  niakiii,:;  a  perfectly 
I'.y  doini;  the  work  in  th 
a  >a\  in;..;  in  time  of  7.^  jier 


■'/•■  '^':'  'X'^':  .  ■'■"■       Fig.  4  '''.•'•.- V';,'-'^ 

tool  of  exact  C'  iitour.  as  slvown  h; 
month  linish. 

manner,  ue  have  luen  ahle  to  cffec 
.mt  oMT  tlu-  ol<l  intiiods.- '     .".  ' .    ' . 
M.  Fl A.v.\n.\x. 
Ma>ici    -Mi-cliaiiic.  i  hc-Hisiakc  &  <  Miio. 


L">K  oi    \\(ioi)  IN   Xku    N 
from    tlu-    .\ew     Ynvk    StatK' 
I  ni\ersit\.   N  i  u    York  is 
in  the  I'nion.     1 1  nse>  <>\  e 
in    its    wood-nsin.i;    indn-t 
purp<>?es.       .\ew     \'>rk 
fiui-itiii    and    doiiR^'.ic    won 

I  loiKS  oi    Skkx  !(  k.  At  t 
I'd.V    3'W>    casts,    involvin^t; 


KK  St ATK. — .\ccordhii;  to  a  statetneni 
t  olk-tie  of  i-'oresiry  at  Syracuse 
the  yreatot  \v>rc.d  coiisuniin.u  state 
2.(l(H).0(Ht.(K)0  hoard  feet  every  year 
■ies  and  for  ^:eni-ral  construction 
U's  aliout  15(1  different  kind's'  of. 
s   in    tlu-    \aried    industries,    _:    . 

)nrini;  tlu-  fiscalyear  endinu  June  30 
an    ag.ureyate    of    o.4'''>    violations    oi 
the  hours  of  M.r\ice  act.  wire  transmitted  to  tlu-  s».\cral   I  nitc 
States   attorneys    for   iir..s(.-Jution.      I  )urin,t;    the   >ame   jieri'-d   tlu 
carriers    t'onfessed    jndi;nuilt    as    to    1.750    .■.um-.      <  )f    liu-    45:;. 

S6  resulted  in   favi^r  of  and  J«)'^  ad 
( )f  the  latter,  J14  connt>  have  heeii 
ami  Oi  of  the  iSt.  c.imit>  orierinally 
crmmnt    liavi-  Iicvii   appv.'iled   hy   <le 


rounts  which  went  t<'  trial 
\ersel\   to  tlu-  ( itivernnunl 
appealed  iiy  the  (iovernnun 
I'.icidi  (I    in    fav  ■  r  of   ilu-  ( n. 


itndant-.      I'mahies   aii.Lil-ey  ilinii  $l()0.N'il.l4   were   colU-ote«l.   an<i 
.•:d<litional  penalties  to  tin-  a  iiount  <.f  $3i,3.=().  in  a(i<lilion  to  costs 
Iin-viou-ly  ;is-ev>ed  liy  the  ci-urts.   were\<Mi  July   1.   ]'>\.\   pending', 
paynunt  h\   tlu-  carriers. 

Ml  AMI  (Ji  KiiKf. — .V  jinhlic  nu-etiiti; 
av.  iUth  inst...fo  Consider  tlu  pn-ju-r 


l\AllKo\l'    r.KTWKKN     i 'okTI 

\\;is  held  in  ()nriiec  on   M^ik 


i  le    ua>    received    with    che 
lueinly  pa>sed.  askinil  the  c 


reliminary  steps  to  hi.-  taken  in  lavor  of  this  enterprise.  J.  W 
Wodlsey  was  in  the  chair,  i  .  i-"i>lu-r.  sicntary.  Mr.  A.  Smith. 
.  iiie  of  the  connnis^ioners  aj  pointecl  hy  the  -tate  "i  Maiiu.  u.-r 
introduced  to  tlu-  meetini? 
of    Maine    'ii    tlie    >nl)iect,    a 


id   explained   the   \  ie\v>   and    wishe? 

1    of    which    tendc'l    to    increase    the 

facilitie-i   ,,\    intercourse  I.etwjeen   the   I'nited   State>   ami   Canada 


: 


riu!.;.    and    res(iluti"n<    were    suhse- 
ncurrcnce  of  the  (iovernor  of  Can- 


ada in  the  eff.Tts  m.ikiu!.;  h.\|  Maine.  an<l  in  tli.-e  which  the  citt- 
xtns  of  (Juehec   stand   ready  |to  make.— /•''■"//»  -i /»«•'■(.'•/;;   /x./z/z/.n/^i. 

Jc.iinial,  Alt  Hits  t  1,  1S35. 


'..v' 


Pennsylvania  MiKADb  Type  Locomotive 


Advanced  Design  with  Many  Parts  Interchangeable 
with  the  Latest   Development  of  the  Pacific   Type 


•  .f Editor's '  ^M^tv^— A •  brief    descripii. .n     «»f    tht; ■  PennsylvaTiia 

riikjufo  and  Pacitic  type  l<iconu>tivcs,  classes  Lis  an<l  K4s,  was 
;  uijlJ>!ie(I   in  tile   haily  Railway  Aii^e  Gazette  for  June  15.   1914, 

-laire   1411.      Snnn    of  the  data   .uiven   in  this   article  were  ap- 

.];irOximatii.ns  w  li'i],  were  all  that  could  he  ohfained  at  that  tithe. 

-and  will   l>e    fianv(!   tii  :di|t"er   slijihlly    from    i he   present   ligui^cSj 

which  an-  c. .Tffct.l    , 

PHnng  thf  ]iust  few  years  there  h;is  arisen  a  need  for  a  larger 

"freight  k>coniotive  for  use  <m  the  main  line  of  the  Petinsylvania 
Uailroad  iH-twun  Altoona  and    I'itt^imriih.      I'he  eniplnxinen:  of 


niutives  Tibs  htH.n  carried  out  as  far  Jju*  im5SihK%  as  W*1V  a^  the 
use  of  ilia ny  of  the  pans  wlrivh  are  ewhodicfl.irl  tfic  clas*  E6g 
Atlantic  <yne.locohi«rtiye.*  v^     .  .'  :  ^^  - ;;  ■      ^   ^   '  ■- > 

-:,:::':.:' ''^: ■:.■■':  '■'' '■■■■'■:-.X:\-    -  -   >« 'h.kr\',;.^v ■■'■/■ '  ■. ':' ■'j:'}'--'':^'^  -...',■:''■  ■ 

ITic  hollers  of  the  Tacihc  and  AflQido  i(>cnin>»tivc.s  are  inter- 

/ciianyealtle.   and  :!ii    intere>tiiiu    liatnre    is    the    tlanKi«1J  «•»    ihC: 

throat    sheet    in    an    inieurai    piece    with    thi-    lower   half    of    the 

rear  J>arrel«^heel..  This   has   tRrmined'  of   l.>\vt,'ritij!r  ,lhe-  b<«il«?r: 

l"s  in.,  and  ill  the  ^aine  tiine  allos\\s : >;vi'Ai<^erit  dcaraiict;f<»t'the 


Pennsylvania;  Mikado  Type  Locomotiye  ^ 


stich  an  eiiLritje  i-;  «lesirahle  iii  order  to,  rcdnce<|oul)te  headiiijj;  : 
1"  a  iniiiimuin.  am!  to  avoid  the  Ueces-iity  <if  lireakiui;  uiv  fnii":^ 
whiclr  arrive  ai   .Mtoona  an-l    riti^liurs^hi  and,  seiidiui;  tlieui   for- 
ward  pver'  the    Pittslmrj^h    divisii  m    in    sections. :;  At    die  ^^me 
rinit    ii/was    thought  desir^hle   to    evperinient    witli    a    heaSy 
J'a<^itrc>  tvfie  locomotive    for   pasM-nyer   service  Cn   this   (h'vision;, 
[lieTe  has   :!Ct-'jr<iin.i;ly   l>eeJi   desiiiueil   ami   huill  a   Mikadu  type, 
i'w'oftvitivtxvhic'h  hear?  .the  railway  c<>ntp;inA',<'e1assi(icatron  Lis  , 
;!iid  u  pacific  t^-pe  designated  as  class  K4s. /',;/:  :v  ' 

•     It  \y;Hs"uec*^'^>*i'*y  Utekeep  the  l»>cot)ioti ves  witliifv  corfahi-  fiiiiits. 


rear  drivitig-  wlieels.     The  lioilcr  ts  V>t  the    lietpuiro.- "type,   and' 
luts  i^7  ;J^4   in;   t'vltes.  and  4i)  5^  j  in.  >*nperheater  thus,  all  of 
which  ate    19  ft,   h nig."     1  he   lirekix   is    12;^  in.   l'»ng   liy   8()  in.! 
Avide.  and  is  fitt;ed  with  a  cVMiilmstionohamtter;-  the  'grate  area- 
is  70  <ii.  ft;     Tive  inside  «liameter  of  the  Imiler  at  the  forward. 
end  is  7!<*\.v  hi.   with  an  inside    (}iameter  of  S7  in.   at   the  dome 
,  ciittrse.       I  he  .dotne    is    llange<l    in  oiK^   pieee.       The    design     of 
shtolvev stack  <nii»lo\x'<l  is  the  result  «-»fmivc1i  study,  ami  aii-in- 
;  si«lc  exten<i*in  is  used  vxtt-tidiiig   Wow-   thiv  center  line  <if  the 
Miioke  1  vox  J  as  wilj  l»e:seen  frinn  the  vws:raving.  -    : ;       •'    .  .v 


Latest   Development  of  Pacific  Type   Locomotive  on   the   Pennsylvania 


ecaiisi-  of  re^tricfions  iii   road  clearance,  and   tiiake  the  revojv- 
•  ig  and   reciprocating  parl>  as  li.i^hl  a.spossilile  Consistent  with  , 
"■he  iiicessary  strength ;  the  vveiglit   jt-r  pair  ^if  tiriving  wheei>;^:' 
^    liiniti-d    t  y^J:5jUtKJ   Ih.,    with  a    5    jx-r   ccm:  jiiairgin.  fof  Vscaly 
ari;iiii,nv.-air<V  there  is   also   a   liniitaliiin    for   <UTianiic   atlgnient 
,Htie  to  ct.titvtu'l.alanoe-  )nr  recijii'iicating  ueighls.  <»(  30  j)er  cent 
S'f  Aire  Weight  on  drivers  at  70  njilesaiijiour  for  pu^eiigerlocuT 
Vfitives    an»'    at    J*>4    rev^duiifm.s    per    minute,   for    freight    loco-   : 
ip^tiyei^:      ihtercJiangeahility    rf    parts    hetweefi    rt»V    tw»i    1«cvh 


The  fraimes  are  «j|  cast  steel.  6  in.  Avide  and  rcinf<Srce'd  to  S: 
in.  over  the  driving  1 1  i\es.  1  k at .  tri-ated  >le<d  hr^  keen  used 
vvliert-Acr  iiifssthje  folh.wiiig  the  same  line.s  hi  tlus  n'sfH^l  as..ii;  V 
the  ;K6s  Atlantic  type  1<  >conioiive  i>rcvi»msly.  referred  to.  amotig 
the  parts  in  whic'h  this  inateri.il  has  '>een  enipl.i\e.r  1<eini;  the 
driving  .•'\les.  crank  pins  and  pi>toti  ro<Ls.  as  well  as  the  inain 
■  •   *lH.r:tlv*ciitni..H  of  tJic  IVniisylvniiia  class  K6s'.V»lahtic  irfic  kKTomptiye. 


.;.-  ■  •' .'    ■  -*,  -^ 
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and  side  rods.t    In  order  to  reduce  the  weight  as  much  as  possi-       The  depth  of  5^  in.  for 


Vol.  88,  No.  7 


the  milled  section  of  the  rod  is  main- 


ble,   and   at   the   same   time    facilitate    the    heat    treatment,    the       tained  throughout,  and  t^e  flanges  are  i-yi  in.  wide,  while  the 


/*»^ ,  .o r 


± 


ff  I  ^_r^_ 1__.  ,.|___      /5'^i__         1.  _,_  _, 


kt^r'^    rr\ 


\23l2!^'Tubts.  40,SsFluea 


%.—2-5^^     ^ 


-'A 


3^k—^ 


The  Boilers  of  the  Pacific  and   MII<ado  are  InterchangeabI  ; 


axles,  crank  pins,  wrist  pins  and  piston   rods  are  bored  through 
at  the  center. 

The  piston  rods  are  of  the  extendetl  type,  and  are  4j/j   in.   in 
diameter,  with  a  2'j  in.  hole  through  the  center  e.xcept  at  the 


web   is   7/16  in.   thick.     T 
section  5  in.  deep,  with  a  2 


le  side  rods  of  the  Mikado  are  of  I 
Vi  in.  by  5^  in.  flange  and  a  ''s  in.  wel). 


ployed   on   the   Atlantic  t; 


fhe   arrangement   of   th  e    valve   gear    is   similar    to   that    em- 


)e  locomotive,  and   the  crosshead  of 


9'^- 


lo'e- — 


.^ 10^ -jft 68^'——^ ^7|1 ^ ee^'- ^ so- -i^— 3' 10'— ^-22-^-^9^'-^ 

[< 3e'4fToMme0/8o3e 1 ^< 4'//^'—^ 

:::C-C   ■'.''^'\'-'\« 49'e'Lengfh  Oytr/i// ! 


i.'..y'~><-K'^-:':^---''\/'-~-i--  Side  Elevation  of  the  Pennsylvania   IVIii<ado  Type  Locomotive  -^    \'-. '"I  V' '.■■,•. 

J'""'"  •     ■ .   .  ;..-^:.:,*^:.:;-r-v;;~;-,;;;v.-   - 

^ .   _  .     _  ...  .   .   .  . ..  y  similar,  but  a  two  har  arrangement 

head    fits.      The    driving   axles    have    a   3    in.    hole    through    the       of  guides  with  an  alligator  crosshead  is  employed  on  the  Mikado 
center,  and   the  journals  are    11    in.   l)y    15   in.     The   main   rods       The    same   design   of    trajer   truck    is    employed   on   all    three 


^^HHHHB 

BB  t~'  '^^ig'i*a»^aSiS£^ 

VPV^iWSI 

m^. 

^^v ."-  -L--.ii<^^I^^^^V 

^^^K  ^^^^^^^^^^^^^^^^^^^^BSf^^^^m 

fK^ 

1 

are  of  I   section,  8J4   •"•  deep  at  the  rear  end,  and  7->4   in.  at 
the   forward  end,  the  flanges  tapering  from   \^^  in.   to   \y^   in. 

tTlie  methods  employed  in  connection  with  the  crank  pins  and  piston 
rods  were  described  in  the  article  on  the  Pennsylvania  Atlantic  type  loco- 
motive  in   the   February,    1914,   issue,   page   63 


Boiler  of  the  Pennsylvania  Pacific  and   Mikado  Type  Locomotives 


locomotives,  the  trailing  spring  gear  being  equalized  with  tha. 
of   the   two    rear   pairs   of   drivers   on   the    Mikado   and    Paciti 
types.    The  trailing  truck  frame  is  a  substantial  steel  casting  al 
in  one  piece,  and  constitutes  the  trailing  equalizer  as  well. 
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One  of  the  illustrations  shows  the  arrangement  of  the  driver 
brake  cylinders.     It  was  found  necessary  to  use  two  16  in.  cyl- 


End  Elevations  and  Cross  Sections  of  the  IVIikado  Type 

inders,  and  because  of  space  limitations  the  arrangement  shown 
was  employed.  '  ^'■^y''^:.''-'-]^--'---:-'^']-^-''^''''^--:'-'--!^  ■  •  v  ■■:';;;V- 


Outer  Shell  of  the  Firebox  and    Dome  Course  of  the   Boiler 

■;••.•!     'v  •  V  .y^'y :-:■■'■■'::  other  details 

The  locomotives  are  equipped  with  Schmidt  superheaters  and 
Security  brick  arches.  Screw  reverse  gear  is  used,  and  because 
of  its  not  being  necessary  to  provide  space  to  move  the  reverse 


The  Assembled    Firebox  for  the   Pennsylvania    Locomptives 

lever  the  cab  has  been  considerably  shortened.  It  is  also  be- 
lieved that  the  shorter  cab  will  give  the  engine  crews  a  better 
opportunity  to  observe  signals.  The  tender  truck  is  of  the  same 
design  as  that  used  on  the  E6s  Atlantic  type  locomotive.     The 


tank  is  of  the  water  bottom  type  with  ^  in.  wheels  arid  5T4  in. ' 
by   10  in.  journals.     The   water  capacity  is  7,000  gal.,  ^lui  the 
coal  capacity  12^  tons.  -;-..•  ':"•-■ 

^  These  locomotives,  as  well  as  the  latest  design  of  .Atlantic 
type,  were  designed  in  the  office  of  the  mechanical  engineer  of 
the  Pennsylvania  Railroad  at  Altoona.  and  built  in  the  Juniata 
shops.    The  E6s  class  Atlantic  type  locomotives  are  now  haul- 


:Sik^^ 


:.'£3Z  Z^  Tubes- rgf^.lofT^ 
'  ••;    ■  4a  £  J.' Floes. 


-.'V-'"'.-':'-    Cross  Sections  ThrouoTl  the   Boiler  ..... 

ing  very  heavy  trains  on  most  exacting  schedules,  and  the  service 
results  are  amply  justifying  the  design.  It  is  t  xpected  that  e(|ually 
satisfactory  results  will  be  obtained  from  the  new  Mikado  and 
Pacific   types. 

Tabular   comparisons    are    given    below    between    the    Mikado 
type  and  the  Pennsylvania  Consolidation  type  of  the  H9s  class. 


The  Lower  Half  of  the  Dome  Course  is  Flanged  In  One  Piece  with 
.    <:;       the  Throat  Sheet 

as  well  as  between  the  new   Pacific,  type  and  the  E6s  Atlantic 
type :; ^^^.^_ ■;■;':  ;  ..^:>  ..:, •-. ;  ;..  —'■s\'J~::^':Z'^'/-i'^i^ 

.•■,-'-;."-;       Consolidation   and  Mikado  Types  -..-.■-.'.;>.•'-■•-.■'•:.'."•' 

.         ;■                                 Ger.eral  Data  - 1' '  •?•!-"• '■•,•  ;. 
Railroad  classification    .,,i:...>»..;i-4..i    '.          H9s      ^\y:'.y''  ■^'"'%X!ti[''~y 

Type     : .... .  . . . . . . .  V  i^     Consolidation  '           MTka6o 

3age     4   ft.   9  in.  4  ft.  9  in, 

Service ,,..            Freight  Freight 

Fuel     .'.,..,...,......,..,....          Bit.    coal  Bit.  coal 

Tractive   effort ...          46,290    lb.  57.850    lb. 

Weight    in    working   order 250,000    lb.  315,000    lb. 

Weight    on    drivers 220,000   lb.  238,000    lb. 
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.  .    ant!  side  ftwls.*'    In  order  to  reduce  the  weight  a^  miicli  as  iwssi-       Tlie  deptli  of  5jj  in.  fur 
Wc%    ami    at'  the.  same    time    facilitate    tlie    heat    triatnunt.    tlie       taiiied   thr. lUtrhoiit.  and   t 


1U.\ 


AciL.  .SS.  Xu;  2 


the  milled  section  of  the  rod  i.s  niaiti- 
e    llaui^is    arc    3's    in.    wide,    wliik-    the. 


i-  ./'•.".•■ 
t  ■  ■  ■-  .,■  • 

<••   .      :.■  ■ 


1;'  i;;;;/'.--'^ 


X'-,  ■-■.■:-: 


3.-::  .;- 

*  -      ■ .       -' 

f.     .  .  .-. 


i-'--  ■■'  -J: 


;  ,   ■         ..    ;.'•.'•      .•:'•■'..■:-'.  ^      ■•••.,,•••■-..  """he    Boilers  of  the   Pacific  .nnd  Mikado  nre   InterchangeabI 

-  '.',';rxres.  crank"  i»in*V'WTisLi)ins  and  pi-ton   n.d*  ar»    lior»d  thnavjih  \v»h   i-   T'ld   in.   thick.     'I  le   side  nnls Hf   the    Mikado  at-e  of-,  1 

■  rv' at,  the.  center;  :  -eciion  .^  in.  dteii.  with  a  J  '  _•  in.  hy  ?,i  in.  tlaniie  and  a   '.s  in.  weh. 

.      ,.    -XlUV  l'*='t'''i.ir'.J<ls  are  of  the  extended  t\i>e,  and  are  4'.   in.   in  The    arranyenunt     'i'    tie    \7il\e    .year    is    sinn'lar    to    that   ein: 

'  •'    tliailie'er.   with   a;2jj   in.   hoU    thri.ii-jli   thr   cinttr   r\cept   at    ilu-  i>I.>_\e(l    o:i    ilu-    .\thintic    t\  pi-   loconiotive,   and    the   cros.shead  fM' 


'9'o'Tubei.     237.24  Tubes.      -^.i'i'>7y<i  _ 


^-^'^-/^;4 


•;.;"■■.  AjlA i_L "^-^ ..  -. ".   _ 


.^4--7'3^^ -si< : /o'e- -9k— -v-f<9i 


■    ..    .-.:■■-:    ....    t:- 


->< 07j -»t< ^/ 

3^'4-2" Tofal  irhetl Bast 

■  --49 'e 'Ung^h  0^e-/l// = 


ji s'O- 4«-  -  3  'fO'-  --if^'  -22- A'.-  ^'9^ 


Side   Elevation  of  the  Pennsylvania   Mikado  Type  Locomotii  e 


.      points  where  the  ifods  are  reinforcefl  f-r  the  piston  and  cross-       the  Pacific  type  is  alsrt  vel\-  similar,  lurt  a  two  har  arraniieinetvt 
■•;     lieail    fits.       Ilie    driving;    a\le>    ha\e    a    ,^    in.    hole    throttjih    tlie       of  yiiides  w ith  an  alH.uator Icrosshead  is  emitloVfd  on  tlie  .Mikado 
.       center,   ami    \\w   jonrnals   are    11    in.    hy    1.^    in.       Ilie    main    rods        The     same    <k-ii:.:n    of     traler    truck     is     itni>loyi(I    on    all     thru 


Boiler  of  the   Pennsylvania    Pacific   and    Mikado   Type   Locomoti  /es 


'    '   •     ■    "^  '     .. 
.■i.     -■  ■,..-.      .' 

■r,.;    --L 


arc  of  t    section, -^'4   in-   <k'ep  at   the   rear   einl.  and   7'4   in.   at 
the   forward   elid.  the   tlanjjcs   taperintr    from    !',><   in.    to    1  '  s    in. 

,. '  tThf  iiutliixN  t'inp1()yf(l  in  coiimctinn  with  the  crank  jiin-  ami  iiivtim 
r<i«K  wtTf  ilf-criliol  i'h  tlit-  artiilt-  on  llic  I'ciin-ylvania  .\tlanlic  type  lucn- 
Tn«<|iyf   in   tlie    I'vbruaiy.    1V14,   is»ue,    page   63 


locomotives,   the  trailinir   s 
of    the    two    rear    pairs    of 


rinj?  pear  Vieini;  e(pialized  with   thir 
drivers    on    the    Mikado    and    I'aoif' 


tMKS.     The  trailing  truck  Iranie  is  a  suhstantial  steel  casting  a 


in  one  piece,  and  constitut< 


s  the  trailiiiij;  e(|uali/er  a>  well. 


-•^   -  , .  ^  . 
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bne  of  the  ilhTstratioris  shows  the  arran.wmcnt  of  the  driver 
brajkc  cylimlcrs.     it  was  found  mccssurv   to.  use  two  10  in,  cvl- 


End   Elevations  and   Cross  Sections  of  the   Mikado  Type    ; 

indlefs.  and  lucanse  of  spaec  liniitations  the  •xirraniienVent ^shinvti' 
was   eniidoyed;;-;-:..^ : .;-  -  -,  ■'"■.••■   ^■.--  :::  ■•.y^\----;.'.y'-  '■<'';   ■    :';'' -.-■/";•; 


Outer  Shell  cf  the  Firebox  and    Dome  Course  of  the   Boiler 

■/■"•';  ":.■;::"-■;:  ^:' ■"_'';  j';'.'-/oTHtJ{l>KT^^        ■■-■■-  ['r?'\.',  -\['-]'   -:      -.'';; 

'.' ;  ;The  locomotive^  are  e(|uii)ped  witii  Schmidt  MipirlHaters  and 
Security  brick  arches.  Screw  reverse  s>ear  is  used,  and  because 
of  its  not  beintr  ntct-^sary  to  provide  space  t<)  move  theTevcrse 


tank  is  of  the  \vatcr  b<>tt<*tii  ty|»e  \vitli  36  in.  wheels  and  5' >  in. 
by    10  in.  juurnals.     Tht-  water  capacity  is  /.IIUO  sal.,  aiwl   the. 
coal  icapacTty  i2j^  tons.  ,  /'•::■:•..- ^      ■>••■'.;,  '■:■-    ':?..  ■^" 

The^e  locomotives,  as  wvll  as  the  latest  <lvsijm  of  Atlatetic 
type,  were  desiiined  in  the  ollfice  of  the  mechatnVal  t-niiineer  of 
rtiePerinsylvauia  Railroad  at  Ahoona.  and  laiilt  in  tlie  Jimiata 
shop*.  >  The  E6s  class  Atlantic  ty]>e  loooniotiv'es  arc;  .nirtV'hauln- 


^^jBM-. 


tross  Sections  Through  the  Boilel^ 


ing  yvry  iTTfary  trains  <  >u  ii)« >st  t'Sti'ctirig  seh< d^ik-s.  and  vlic  service 
residts  are  amply  justi  t'yintr  iIk'  <lesi,i;n.  It  is  «  x|)ecte«l  that  v<iuaUy 
satisfactory  results  will  be  obtained  frojiTi-tlKv  ilew,  M ika^lo; .  and 
-Paeillc.  types.^' .  \       -,\..'---/"-  '';■■  /  :^.-'5  -■-'    -  ■''''^  "^ 

Talmlar  c<>!npansoits   are  given  TMjlow'ltt-tVk'eew   the    Mikado: 
tyt»e  and  tfje  Pi-nns)  hau'ia  Consolidation  type  •< if  the  H9s  class. 


/^".     The  Assembled   Firebox   for  the   Pennsylvania   Locomotives 

lever  the  cab  lias  jieen  consi<krably  shortened.  It  is  also  be- 
lieved that  the  shorter  cab  will  give  the  en.uine  crews  a  better 
«>l)portunity  tt>  observe  siynals.  Tlu'  tendtr  truck  is  of  the  same 
<lesign  as  that  used  on  the  E6s  Atlantic  type  lot-oraotive.    The 


The  Lower  Half  of  the   Dome  Course   is   Flanged    in   One   Piece  with 

the    Throat   Sheet  ./:-:,  ;' 

:  asj  \yeH:  ajj  between  the  ikW   Pacific  type  and  tfte   E6s  Atlantic 

/:'  :";■  ;^;^v^- >■''::■      :■  iirt  vrat  Data  ■■':.    .''  :  .;'-  ,-V  '■-  ,  V-''  '■  ;';■.  y;^-vV- 
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Railroad  classification    . . . . 

Type     . ....  ......^. ... ... . 

jage     ;,.;... .  ;v,  ij.;;  ...... 

Service    . » ............... 

Fuel     .  i. , . . .....,., . , . . . 

Tractive    eiFort     . , .  .'.,.. .  . 

Weight   in    \v<irkiii(?   ordier. 
>\'ei(fht    on     (Irivtrs.  .  . .  .  ,  . 


t'tmsolidatiort- 

4    tt.   9   ill.: 

.■      Frtight    ;•. 

Hit.    coal 

46.290    lb. 

.250.000    lb.    • 

.  iJO.OOO    Jb. 


■'::   :?^S/^^^ 

ililiajifv    ■ 

4  iK.  9  IB. 

Freight 

Hit.  cant 

57.850   ib. 

.^l.^OOt*    Hi. 

-'oS.<»0<i    lb. 


.   --   - .  t  V>. ' 
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General  Data   (Conttntted) 

Weight   of   engine   and   tender   in   work- 
ing    order     408,000    lb. 

Wheel    base,    driving    \7   ft.    OVi    i"- 

Wheel  base,  total 25   ft.   9J'2    in. 

Wheel   base,   engine   and   tendt-r 62   ft.    Sjji    in. 

Ratios  ■...:  ■' .;_    •■',  /■■ 
Weight  on   drivers   -r-   tractive  effort 
Total    weight    H-    tractive    effort 


ON 


Vol.  88,  No.  7 


heat- 


473,000    lb. 
17   ft.  OVi    in. 
36   ft.   4'^    in 

72   ft.   3   in. 


Total   weight    -^    total   eciuivalenl 

ing    surface     I 

Volume  both  cylinders,  cubic  fea 

Total     equivalent*     heating    sur^ce     -f- 
vol.  both  cylinders. 

Grate  area  -r-  vol.  both  cylinder!. 


59.4 
15.91 


,--4.-' 


54.63 
.    19.88 

290.0 
3.52 


Simple 
27  in.  X  30  in. 


tV4| 


1^ 3'3'- 


■  C 


Arrangement  of  the  Cylinders  for  the  Mikado 


■  ^'V"..".'" 
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"^    ■_■■'■--      •      .  H'lu'cls  (Continued)        "^jy,/ 

Driving    journals,    main,    diameter    and  ■?'  i> 

length lOJ^  in.  X  13  in. 

hngine  truck   whetls,   diameter Zi  in. 

Engine   truck,   journals 5^  in.  x  10  in. 

Trailing  truck  wheels,  diameter ,      ~  .^ 

■V  .'*..•    -:\-.:                  Boiler  ■^^■ 

^tylc    ..•••;.'•••  i  iw'«  •■;•'•*•  •  f  "•  •  •  •  •  •  •.••••  Belpaire 

Working    pressure     205    lb. 

Firebox,  width  and  kngth 72  in.  x  1  lOM  in. 

Firebox    plates,    thickness f^  in.  &  5/16  in. 

Firebox,    water    space 5  in. 

Tubes,   number  and  outside   diameter...  265 — 2   in. 

Flues,   number  and   outside  diameter...  36 — 5^    iri. 

Tubes,    length    15  ft. 

Tubes,    thickness    .125  in.         ■' 

Flues,    thickness    .148  in. 

Heating   surface,   tubes 2,841.2  sq.   ft. 

Heating    surface,    firebox 187       sq.   ft. 

Heating   surface,    total 3,028.2  sq.    ft. 

Superheater   heating   surface 782.2  sq.   ft. 

Total  equivalent*   heating  surface 4,201.5   sq.   ft. 

■■■■       .:v   .v,    :    .•     .;-    .  .     ...;.•...  ^3p        V   ...s.    ;  .,.-...■-.•.   , 


11  ill.  X  15  in. 

33  in. 
614  in.  X  12  in. 

50  in. 


ficlpaire 

205  lb. 

80  in.  X  126  in. 

H  in.  &  5/16  in. 

5   in. 

237— 2  kj  in. 

40—5^  in. 

/  ..     19  ft. 

■■  ••"■■  .125  in. 

.148  in. 

3.746.8  sq.   ft. 
288.6  sq.   ft. 

4.035.4   sq.    ft. 

1.153.9  sq.   ft. 
5,766.3   sq.   ft. 


Gage  . 
Service 
Fuel    . . 


4  ft.  9  in. 
I'assenger 


4  ft.  9  in. 
Passenger 


U-„-.-<- 


6Si' —--<>>.- 


Arrangement  of  the   Driver   Brake   Cylinders  on   the    IN^Ikado 


"-Cv_J_jr:i-- 


Grate   area    

Center  of  boiler  above  rail. 


55.13  sq.  ft. 
9  ft.  9  in. 


Tender 


Tank '. 

Wheels,   diameter 


Water  bottom 
36  in. 


70.0  sq.   ft. 
9  ft.  9  in. 


Water  bottom 
36  in. 


Tractive    effort    ...;.'.  29,427    lb. 

Weight    in    working  order 240,000  lb. 

Weight    on     drivers 133,100  1b. 

Weight   of  engine   and   tender  in   work- 
ing order 398,000  1b. 

Wheel    base,    driving .;.V.  7  ft.  5  in. 


41,845  lb. 
305,000  lb. 
200,000    lb. 

463.000    lb. 
13  ft.   10  in. 


■?/.-.; 


i<_ S3f- -^ 


V^.:.-:4">? 


Leading  Truck  of  the  Pennsylvania   Mikado 


M 


Journals,    diameter   and   length Syi   in.   x   10  in. 

Water   capacity    .^ 7,000  gal. 

Coal  capacity  »».>;,:. 12}^   tons 

■        .:^.    .j.-^^'i  ;••   •"        ATI.ANTIC    AND    PACIFIC    TyPES 

General  Data 

E6s    '  .,  , 

Atlantic',-,  ^ 


Railroad  classification 
Type     


S'/i  in.  X  10  in. 
7,000  gal. 
12H   tons 


K4s 
Pacific 


'2  in. 


Wheel    base,    total 29  ft.  7 

Wheel  base,  engine  and  tender .'.'.'.  63  ft.  lOJ/j  iii 

Ratios 

Weight   on   drivers    ~    tractive   effort...  4  5' 

Total  weight  -=-  tractive  effort 8  15 

Tractive  effort    X    diam.  drivers  -;-  total 

equivalent*  heating  surface ^99  QQ 


36   ft.   2  in. 
71    ft.    10  in. 


4.78 
7.28 


S8CS2 


m 


i..-. 


I': 


■*■-■.•■ 
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'_.■  Ratios   (Continued  I    .-i ''..•''•'..■■'■;';',■  "•■''\'>      ; ':' 

'Total     equivalent*     heating     surface     -r-  -^■-^.'.•-  '•  J.'- . '  ;^.- .V  : -'h-. 

grate   area -.     .JXM:'     '■  V'-.  •;:■:.  «Jtr.\'-j:.   ,■ 

Firebox  heating  surface  -¥■  total  equiva-  .-■:  .;'■/'  ■•''  A*  t  iC'^r--  v  "■*■    -.-!'■'■.•: 

lent*  heating  surface,  per  cent '^ .■:.,■::   "V^^^  •.'■  '  ■^\'''-'-    '/ ft^^ '■'"'■■'■  ■■ 

^iWeight   on   drivers    -=-   total   eciuivalent*  ••■"'■•,•'■!.  _  ■ '■■      ?•-.■';'.•■  t'"- .'■•■•■:"■■. 

heating  surface   33.80     '    '■    ,  '  34.68-  \- ■■  V. 

Total    weight    -r-    total   equivalent*    heat-  ',.'•'  .■'■'  .•"•   ■ 

ing    surface     61.00    ^.  ■"';■■:     •    5'2«$-   •  •  ••  "  "' 

Volume  both  cylinders,  cubic  feet 13.10      .■■.'.'c    '":'••:.  M»w$''-.".'   '.'. 

Total     equivalent*     heating     surface     -f-  '■■'"  ;■.' 

vol.  both  cylinders 300  '.''•;:         310. SO 

Grate  area  -T-   vol.  both  cylinders 4.21     :■■,:..■•  3.77 

V---    -'::•.'■...  •-,.■■  Cylinders  '■  '  .~-t  _■■■  ■•   -iv-.,;  .     t 

Kitul Simple  Simple 

Diameter  and  stroke........ 231-2  in.  x  26  in.      27  in.  x  28  in. 

...-•".  "'■"•^  ■'■.,'■.'•'.--'/'/■.•■. '■"   '  '.■'.''■-^'.   Val'-cs 

Kind    .  ..1 .  ..i.  J. ..;«»?..  J... Piston       .^  Piston 

Diameter 4,4  ^»» 12  in.     7^ ■:;'■-•■.;  12  in. 

Greatest  travel , 7  in.  7  in. 

Dutside    lap    1   5/16  in.  1   S/16  in.        ,; 

■:  irhccis  -    ...  ..— "7j 

Driving,  diameter  over   tires 80  in.    ''•,':'.,•■:     .     80  in.      '     ■.; 

Driving,  thickness  of  tires 4  in.    '.;',  .V'/  ,  .••:    4  in. 

Driving    journals,    main,    diameter    and  "■'".'■  " 

length 9'/'i  in.  x  13  in.        11   in.   x   IS   in. 

Engine  truck  wheels,  diameter 36  in.  36  in. 

Engine   truck,  journals 6J.i  in.  x  12  in.      6^   in.  x   12  in. 

Trailing  truck  wheels,  diameter 50  in.  50  in. 

'^■'■■-:'^-^,'--'i.'^'ii\>V/^--'    \'   Boiler  -l-'  ■'■■■■:■  y 

Style    ....  . . .''. r.elpaire  Belpaire       '  .i 

Working    pressure    205   lb.  205   lb.         .•'■ 

Firebox,  width  and  length 72  in.  x   110''4   in.  80  in.  x  126  in. 

Firebox    plates,   thickness 3^  in.  &  5/16  in.  ig  •"•  &  5/16  in. 

Firebox,    water    space 5   in.  Sin. 

Tubes,    number  and  outside   diameter...  242 — 2   in.  237 — 2%    in. 

Flues,   number   and  outside   diameter...  36 — 5's    in.  40 — S?4   in. 

Tubes,    length    15   ft.  19  ft. 

Heating  surface,   tubes 2,660.5  sq.   ft.  3,746.8  sq.  ft."  • 

Heating    surface,    firebox 19S.7   sq.   ft.  288.6  sq.   ft. 

Heating   surface,    total 2,856.2   sq.   ft.  4,035.4   sq.   ft. 

Superheater   heating   surface 721       sq.   ft.  1,153.9   sq.   ft. 

Total   equivalent   heating  surface 3,937.7   sq.    ft.  5,766.3   sq.    ft. 

Grate   area    55.13  sq.   ft.  70      sq.  ft. 

Center  of  boiler  above  rail 9   ft.    10  in.  10  ft.    1   in. 

•■^•/•v-*V;V;-' ■.■•,.'•;■  ■■■:  (:-y  :/'':■''^'^^y  Tender       .:  ■''r'^-'f''/' ';  '^.^'  '''■/-.•'■':\,   '  ■■"' 

Tank    ...'............  i. Water  bottom  Water  bottom 

Wheels,   diameter    36  in.  36  in. 

Tournals,  diameter  and  length 5^j   in.  x   10  in.  Syi   in.  x   10  in. 

Water   capacity    7.000  gal.  7,000  gal. 

Coal  capacity   ...., ., ..  I2yi  tons  12^2   tons 

'■ —  _..-...',  \  •■■.,■.>•  ,    .-_'•».'»' 

*Total    equivalent    heating   surface    ■=    total    evaporative    heating    surface 
: -i-    l.S  times  the  superheater  surface. 

To  Boston  by  D.wlight. — We  understand  that  the  Stontngton 
&  Providence  Railroad  is  progressing  rapidly.  The  route  is  a 
V'cry  level  one,  and  one  fourth  of  it,  and  that  the  most  difficult, 
is  already  graded.  It  is  expected  that  the  road  will  be  ready  for 
use  next  season,  when  all  who  travel  for  pleasure  will  be  en- 
abled to  leave  New  York  in  the  morning  in  the  Stonington 
steamboat,  avoiding  all  the  horrors  of  Point  Judith  and  open 
sea  navigation,  and  arrive  at  Boston  in  good  time,  by  the  Ston- 
ington and  Providence  and  Boston  and  Providence  Railroads, 
the  same  evening. — From  American  Railroad  Journal,  July 
18.   1835.,;..^^^ 

Impro\td  TRAXSPtRT.\TiON  F.\ciUTiES. — The  new  locomotive 
purchased  for  the  use  of  the  Lexington  &  Ohio  Railroad  Com- 
pany was  brought  up  to  town  on  Wednesday,  and  will,  we  under- 
stand, be  put  in  operation  on  the  road  in  the  course  of  a  week. 
Since  the  railroad  was  opened  to  Frankfort,  the  passenger  cars 
have  been  uniformly  crowded  both  ways.  Nothing  is  more 
common  now  than  for  a  gentleman  to  take  a  morning  ride  to 
the  seat  of  Government,  spend  several  hours  there  in  watching 
the  movements  of  the  Legislature,  and  return  to  Lexington 
again  in  the  afternoon,  without  fatiguing  himself,  and  with  l)ut  a 
trifling  call  upon  his  purse.  Heretofore,  at  this  season  of  the 
year,  the  distance  between  Lexington  and  Frankfort  has  been 
considered  a  full  day's  journey  on  horseback,  and  the  urgency 
of  business  alone  could  form  a  sufficient  inducement  to  prevail 
upon  a  citizen  to  undertake  it.  When  the  locomotive  is  put  upon 
the  road,  a  single  hour  will  suffice  to  accomplish  the  same  dis- 
tance, so  that  time,  space  and  the  worst  obstacle  to  winter 
traveling,  mud,  will  all  be  overcome. — E.rtract  from  the  Lexing- 
ton, Ky.,  Gasette,  in  the  American  Railroad  Journal,  January 
24.  1835. 


ON    ■  ■ 


Vol.  88,  No.  7 


MAXIMUM     PERMISSIBLE     ERROR     IN 
CRANK    PIN    LOCATION 


'V,        -^  ■•  ''  BY  a.  V.  p.  BULLEID 

•Two  errors  may  be  presint  in  the  location  of  crank  pins,  that 
due  to  incorrect  quartering ,  i.  e.,  to  the  angle  between  the  pins 
on  the  right  and  left  hand  sides  of  the  engine  being  greater 
or  less  than  90  deg. ;  and 'that  due  to  a  difference  in  radii  of 
the  crank  pin  circles  on  the  same  side  of  the  engine. 

Error  in  the  Angle  Bctuucn  the  Crank  Pins. — Referring  to  the 
diagram.  Fig.  1,  it  is  seen  that  the  effect  of  an  error  in  angle 
is    doubled    during   each    revolution,   and   that   considered   hori- 


Flfl.  1^;'.:^' '"•^' ':'c;.:VvJl -^, ;'■■•■■•:  :-;..v^";' 
.\    =    error   in  angle   in   one   pai  •  of  wheels.  ■■-''■■  %.•-,:/•'./ V;  ' 

1!    =   error  in  angle  in  the  othe     pair  of  wheels.  ,.  •-.■••.'■«''•'"-"::.■■■  !''" 

1,    =   effect  of  the  angle  A  on  tie  length  of  the  rod.   ■..■?,•■ '-;.V-3.i'. •'•'•''  '■■-•■^..v 
].j   =  effect  of  the  angle  B  on  tile  length  of  the  rod.   ■■;;-^?;..-..^V- C!  ^,  ■      >.?-' 
r   =:   radius  of  the  crank  pin  ciirle.  '•''^'     ■■''        '    '' '  .'^ ' 

rj   =   radius  of  the  other  crank  pin  circle,  the  difference  in   radii  being  d. 

zontally  as  it  affects  the  sidt  rod,  the  error  =  2/,  -|-  2L.  But  /, 
=  ;•  sin  A,  and  /,  =  r  sin  JB;  therefore  2/,  -|-  2/2  =  2r  (sin  A 
-f  sin  B)  ;  or  ii  Ai  :^  A  -\*  B,  2li  -j-  2/2  =  2r  sin  Ai,  approxi- 
mately. The  clearances  in  the  two  bushings  must  be  at  least 
equal  to  this.    If  the  clearance  in  one  bu.shing  be  y,  2y  —  2r  sin 

.::.■      v.-    ^.-■■.     :.■.-,.  y  ■■  ••    --  -  •  -     ■         -..■...       ^.      - 

Au  whence  sin  J,  =  


The  chart  in  Fig.  2  shows  the  maximum  permissible  total 
error  in  setting  for  two  pairs  of  wheels  for  clearances  of  1/64 
in.,  1/32  in.,  1/16  in.,  and  3/J2  in.  .\s  an  example,  with  a  crank 
pin  of  13^  in.  throw,  and  a  play  of  1/32  in.  in  the  side  rod 
bushing  the  total  error  in  the  angle  must  not  be  more  than  7.7 
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minutes.  The  chart  clearly  shows  the  importance  of  extreme  ac- 
curacy, and  explains  a  cause  of  overheating  which  is  not  readily 
detected. 

Error  in  Radii  of  Crank  fin  Circles. — The  effect  of  any  dif- 
ference of  radii  of  the  crank  pin  circles  on  one  side  of  the  en-: 
gine  on  the  length  of  the  side  rod  is  doubled  during  each  revo- 
lution. 

If  rf  =  the  difference  in  radii,  the  effect  on  the  side  rod  length 
=  2d.  If  the  clearance  in  each  bushing  be  y  as  before,  2d  must 
be  less  than  2y,  so  that  the  maximum  difference  in  radii  must 
be  less  than  the  smallest  cleflrance  in  any  one  bushing. 
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NiODERN    LOCOMOTIVE    COALING    STA- 

■  •:A^;.-':-  .-  TION     .--, 


The  committee  on  Modern  Locomotive  Coaling  Station,  of  the 
[r.ternational  Railway  Fuel  Association,  in  a  report  presented  at 
the  convention  in  May,  decided  that,  as  practically  each  railroad 
will  have  certain  restrictive  conditions  that  might  prevent  the 
adoption  of  any  recommendations  that  might  be  made,  it  would 
?vrve  the  best  interests  of  the  association  by  submitting  only 
■^iich  suggestions  as  might  embody  the  best  recommended  prac- 
tice for  securing  the  highest  true  economies.  .-■  .   .••■•,■.,:: 

Location. — We  would  emphasize  our  former  concTusions,  re- 
vised as  follows : 

The  committee  recommends  a  very  careful  study  of  the  char- 
acter and  source  of  the  supply  of  fuel,  and  its  possible  future 
prrmanency,  before  locating  any  so-called  permanent  structures. 

Where  it  can  be  accomplished  without  too  great  an  expense, 
modern  coaling  stations  should  not  be  located  at  the  large  cen- 
ters  of  population.         ^^•"■.     '."-^  :>'•;;..   ;'^':.;-;'-'s^'-'^ 

It  might  prove  economical  to  locate  coaling  stations  away  from 
terminals  a  distance  equal  to  that  which  can  be  covered  by  one 
locomotive  tank  supply. 

(irade  conditions,  density  and  direction  of  traffic,  loaded  and 
empty  car  haul,  junction  point,  location  of  supply,  are  all  factors 
fir  careful  consideration. 

Design. — The  committee  feels  that  three  types  should  cover 
tlic  usual  requirements  and  has  confined  its  consideration  to 
these  three  types.  '.■■y..^\':\--  ■'■■■■',■■':.:■  -^-::-  '::■':■  .\.^ 

Type  Otic. — Gravity  chutes,  drop-bdttoffl  cars,  handled  up  in- 
cline by  locomotives  or  by  oil,  electric  or  steam  power  hoists. 

Type  Two. — Balanced  buckets,  using  oil,  steam  or  electric 
power;  drop-bottom  cars,  coal  dumped  into  pit  and  elevated  by 
one  to  four  balanced  buckets,  holding  one  to  three  tons  each. 

Type  Three. — Bucket  conveyor,  using  oil,  steam  or  electric 
power;  drop-bottom  cars,  coal  dumped  into  pit  and  hoisted  to 
main  bins  by  small  buckets  on  chain  or  link  belt.  :•'■;, 

There  are  certain  general  features  that  should  be  embodied  in 
tlie  design  of  any  of  these  three  types,  and  the  committee  would 
make  the  following  recommendations : 

Breaker  bars  are  deemed  necessary  and  should  be  used  until 
such  times  as  the  railroads  may  be  able  to  arrange  for  the  proper 
preparation  of  the  sjze  of  the  coal  at  the  mines. 

The  track  openings  should  always  be  so  generously  designed 
and  provided  as  to  fit  the  length  and  the  width  of  the  openings 
of  the  cars,  and  to  prevent  any  clogging  and  to  provide  free 
and  easy  dumping. 

The  storage  bins  should  be  designed  to  permit  of  frequent 
Cleaning  and  inspection.  They  should  be  divided  by  at  least  one 
partition  and  each  subdivision  should  be  furnished  with  several 
u;)enings.  All  receptacles  for  coal  should  be  designed  to  avoid 
tl  e  probability  of  any  clogging  in  the  corners.  Warped  sur- 
f;  ces  ending  at  the  openings  will  naturally  destroy  a  certain 
a  nount  of  storage  capacity,  but  should  be  given  careful  con- 
sideration. Whenever  practicable,  the  point  of  delivery  of  the 
^  el  to  the  bin  should  be  directly  above  the  opening  of  the  dis- 
t  arge  of  the  fuel  to  the  tank. 

If  coal  is  easily  fractured  or  powdered  and  whenever  the  fall 
is  of  considerable  height,  deflectors  may  be  used  to  advantage, 
h  It  they  may  be  the  cause  of  the  fuel  clogging. 

The  committee  again  calls  attention  to  the  necessity  for  pro- 
'  ding  warped  surfaces  or  valleys  at  the  angles  of  all  storage 
'  ns  and  pockets,  and  this  recommendation  affects  its  suggestions 
!    this  connection.    Naturally  no  fixed  angle  can  be  recommended 

cover  all  classes  of  fuel,  but  it  is  believed  that  a  slope  of  from 
'  to  45  deg.  will  best  serve  in  designing  bins,  pockets,  hoppers, 
'   utes  and  aprons.  -H^- 'fv^    •  .J'-- 

All  gates,  doors,  etc..  should  be  designed  to  be  freely  opened 
id  to  the  full  size  of  the  opening,  to  provide  for  the  easy  releas- 
g  and  movement  of  the  fuel. 


The  capacity  of  any  coaling  station  is  naturally  dependent  on 
the  proper  preparation  of  the  fuel,  the  regularity  of  its  supply 
and  the  frequent  switching  service  of  the  road  cars.  Wliere 
these  are  normal  and  dependable,  the  committee  recommends 
the  following,  with  the  understanding  that  it  is  not  economical 
or  desirable  to  hoist  during  the  night  hours:  -  :vt  .^ -/;.;•.;  •;.-.     >-. 


For  24  hours'  service  for  10 

For  24   hours'  service  for  25 

For  24  hours'  service  for  SO 

For  24  hours*  service  for  100 


For  24  hours'  service  for  10 

For  24  hours'  service  for  25 

For  24  hours'  service  for  50 

For  24  hours'  service  for  100 


For  24  hours'  service   for  10 

For  24  hours'  service  for  25 

For  24  hours'  service   for  50 

For  24  hours'  service  for  100 


Type  Oxe  ;  V:  :.:j  -v 

locomotives. . . . i^,-t-i'ii'i:\i 
locomotives.> .;. .  .^'i  ..Vi.i'.V 
locomotives. ,  ..•••..  .■•><.«£'; 
locomotivesv»..'L»',  »•;•.•.»'»  *■•'» 

Type  Two..,  ".>.>S"^ .;..'. 

locomotives.'.  -J.  i'i.ii  i>-V*«%'  • 
locomotives^  i,,  .>,..".'  .'vi-i  i;.*^. 
locomoti vvs>  ..  .■;>.'• » •  i  •'.!.  «. 
locomotives; . . .  i,',*^''i».-,i 

Type  Three        .;y  .'.<   :V:1~ 

locomotives.  , .vi  ..  »..*.%*;• 
locomotives.  ..i.y^.... ;'.'.>^- 
locomotives.  vi .  ..«>.»..'»'.'» 
locomotives. . . . . ..;'.-. '.,..; 


■.■ri 

^vi^L.". 

.100 

tons 

.>. 

iVi<.-» 

.200 

tons 

*^.f 

'.••».*' 

.400 

tons 

•.?♦ 

.^M 

tons 

?  *  * 

.100 

tons 

•..*.'• 

.100 

tons 

-*^'' 

•*  •i.*^ 

.200 

tons 

■*'*■ 

.mi 

tons 

*'■*•' 

.100 

tons 

-'•i'i:i 

*  IT.*.*  M^  • 

.100 

tons 

•:•*■ 

.'»  ■•  .,..*. 

.200 

tons- 

-•  •  '• 

•  '.'.."♦- 

.400 

tons- 

The   foregoing  capacities   are   recommended,   having   in    mind 
the  necessity  for  filling  the  bins  several  times  during  the  day,; 
and  stations  should  be  designed  to  provide  for  hoisting  capaci- ; 
ties   (minimum)  as  follows: 

For     50-ton  bin  capacity .-,;V.-i-,4»-l>  i  !.•■.■;.'■>•- 20  tons   per   hour' 

For  100-ton  bin  capacity ,_.>,,,, i-i.-,  40  tons  per  hour- 

For  200-ton   bin  capacity ";-.i.i.. ..;   60  tons   per   hour 

For  400-ton   bin  capacity .100   tons   per   hour  ■ 

In  regard  to  the  construction  the  committee  recommends  re- 
inforced  concrete   and   steel   construction   as   being   first   choice, 
but  in  any  event  steel  should  be  used  for  all  supports  under  binsi 
and  hoppers,  and  for  the  general  structure.     Whenever  any  of-, 
the  storage  parts  come  in  contact  with  the  fuel,  they  should  be : 
protected  by  reinforced  concrete  slabs. 

The  committee  recommends  that  more  care  be  used  in  the 
selecting  of  the  men  for  operating  the  modern  locomotive  coal- 
ing station,  and  it  believes  that  it  would  be  economy  to  select 
men  with  sufficient  mechanical  experience  to  intelligently  inspect 
and  operate  the  plant,  and  to  make  running  repairs  thereto.  A  : 
more  careful  inspection  and  operation  would  reduce  maintenance 
costs  and  many  running  repairs  would  be  made  that  now  are' 
expensive  items,  due  to  careless  or  ignorant  operation. 

Costs. — We  have  endeavored  to  secure  actual  figures  to  show! 
costs  for  operating  the  different  types  of  stations  for  the  fiscal 
year  ending  June  30,  1913,  but  so  few  replies  have  been  returned,, 
in   answer  to  our  inquiries,  that   an  analysis   of  the   subject   is 
hardly  possible.     They  indicate  that  there  are  as  many  methods 
used   to   secure   figures   as   there   are    systems   submitting   them.: 

The  report  is  signed  by  Hiram  J.  Slifer,  chairman,  E.  A. 
Averill,  E.  E.  Barrett,  W.  E.  Dunham,  G.  W.  Freeland,  ,W-  T^ 
Krausch  and  R.  A.  Ogle.  .       3^:  '  .>,- 


-  -  ■  "•vi.v 


'' 'y -,  DISCUSSION  .     ■>  .  .•;^      "  ;'  '  > 

If  scales  are  to  be  used  they  should  be  thoroughly  inspected  j- 
often  by  competent  scale  inspectors,  and  if  handled  properly: 
and  carefully  there  is  no  question  but  that  the  shortages  could  i^ 
be  more  accurately  determined,  but  whether  the  information 
thus  gained  would  warrant  the  expense  of  the  scale   was  a 
matter  which  many  were  not  quite  sure  of.  .  :. '.  y-^'^^ 

The    angularity    of    the    chute    received    considerable    con- 
sideration, several  members  favoring  a  slope  of  over  50  deg.   . 
for  run  of  mine  coal  as  then  there  would  be  a  more  equal  ■' 
distribution  of  the  lump  and  slack  and  it  would  be  easier  to  '■. 
clean   out   the   chute.     Mr.   Crawford   stated   that   no   matter 
what  slope  the  chutes  have,  they  should  all  be  cleaned  fre- 
quently, the  time  between  cleanings  depending  upon  the  grade 
of  coal  handled.     On  the  Burlington  some  of  the  chutes  are 
cleaned  as  often  as  every  two  weeks,   twin  bins  being  pro- 
vided so  that  while  one  is  being  cleaned  the  other  may  be  . 
used  for  loading  the  locomotives.     There  should  be  no  pro-  :■ 
jections  that  will  in  any  way  interfere  with  drawing  the  coal- 
direct  from  the  bin,  or  allow  the  fine  stuff  to  collect.     De- 
flectors should  be  used  where  necessary  to  get  a  good,  even., 
distribution. 
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LOCOMOTIVE    TOOL    EQUIPMENT 


Vol.  88,  No.  7 


BY  C.  T.  ROMMEL 

The  keynote  of  present  day  railroad  policy  is  economy,  and  one 
of  the  most  fertile  fields  for  improvement  at  present  is  in  loco- 
motive tool  equipment  and  supplies.  It  is  a  common  occurrence 
for  the  cost  of  tools  to  run  as  high  as  54  cents  a  hundred  miles, 
and  it  is  possible,  with  proper  supervision  of  designs,  etc.,  to 
reduce  this  cost  to  as  low  as  15  cents  a  hundred  miles.  On  one 
of  the  trunk  lines  the  cost  of  locomotive  tools  and  supplies  runs 
as  high  as  $300,000  a  year  if  it  is  not  followed  closely,  but  by 
giving  this  matter  the  necessary  attention  it  will  be  possible  to 
reduce  it  to  $70,000  a  year,  or  a  net  saving  of  $230,000  a  year. 
:' '  One  of  the  first  steps  toward  reducing  this  expense  to  a  mini- 


examination  of  the  tools  i  n  use  and  note  where  they  have  been 
failing  and  to  change  the  Resign  to  strengthen  the  particular  to  1 
at  the  point  of  failure.  A^ter  this  has  been  done  the  tool  equip- 
ment and  supplies  should  \ie  checked  and  so  arranged  as  to  gi\.: 
the  best  results.  A  very  g9od  way  is  to  get  together  all  rf 
those  concerned  and  thoroughly  discuss  the  question,  obtainir  ; 
the  views  of  master  mechaliics,  road  foremen,  assistant  road  for^^ 


:-\VV-::-.-  r  :.:,         FORM   1.  •:■;■-■•:..■;•>;-•■     ^^ 
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Locomotive   Tool    Ecuipment    and   Supply    List,  .'    !  :. ,; 


Tempined 


Fig.  2 — Chisel    Made  of  Square  Steel 
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Service. 
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Freight. 
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Engine  oiler   ;'.>'•  '-i-i'* ...... 

1 

'■:■<'.,''  ':"'•  ■  '':■  '■■'..  i'"*- '•;.;-';." 

Torcli 

1 

Aalve  oil  can,  XVi  pints.... 

0 

To  be  used  only  on  loco- 

Engine oil  can,  3   pints 

0 

motives  on   runs  where 

Carbim   oil  can,  4  pints 

0 

more    than    one    supply 

Signal   oil   c.in,    1    pint 

0 

of   oil   is   necessary. 

Valve  stem  clamp 

0 

■    ■■   '4 

Screw  wrcncli — 12  in 

Screw  wrench — 15  in 

1   •• 

Hand  hammer   

Flat  chisel 

1    i." 

:  .■ '.  '■:■'■  ■■■">-'  '■■.■.■••'■•■■,' ''.''.:  '.'•;  ■ 

Air  pump  sjianner  wrench.. 
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Pus-h   pole    
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Water  gage  glass  lamp 
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I  ....                       •■■•■' 

Front   classitication   lamps... 

>  Where  required.       •.'.■, 

Rear  marker  lamps 
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White   lanterns    
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Red  lanterns 

White  flags   .  .■.■,<i».^i ...■,•••■, 

•2 
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6 
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Re<l   fusees 

4 

4 

0 

rtnen  and  representative  edgineers  and  firemen.  The  operating; 
conditions  should  also  be  very  carefully  investigated,  as  it  wil! 
be  found  impossible  on  some  divisions  to  get  along  with  the 
.same  amount  of  tools  and  supplies  as  on  others. 


mum  is  to  carefully  revise  the  tool  and  supply  equipment  list  so 
that  no  tools  are  carried  unless  absolutely  necessary,  and  the 
amount  of  supplies  carried  is  reduced  to  a  minimum.  After  the 
list  has  l)ecn  brought  up  to  its  highest  point  of  efficiency,  the  de- 
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Fig.   1 — All   Steel   Hammer 

signs  of  the  tools  used  should  be  examined  and  made  as  simple 
and  as  cheap  as  possible,  considering  the  requirements.  A  very 
good  way  to  take  up  the  question  of  design  is  to  make  a  careful 


Form   1   will  answer  the 
tool  equipment  and  supply 


purpose  very  well   for  a  locomotive 
list.     On  this,  only  such  tools  as  are 


!.■; 


FORM  2. 
'•,;,;.■.  A.   B.  C.   RAILROAD  COMPANY.  " 

,'/.'.■.        Tool  Inspector's  Daily  Report  of  Tools  Missing 

'■•! -'^  ■'■*?.•■"•    I' ■'.'■  .  O^  ARR^ifAL  OF  LocoMcrriVES.  ■;.,;'...'/.'•■.'•■  v'--'':''    ' 

Jonesville  Station.  1        .,.-/.■,_     ...  ..Date,  January  28,   1913. 

John    Doe,    Inspector.  .' !-i  •'' ■.-...:>•'■.'- i'    •.' ;  ■;■.■  From  6:00  A.  M. 

To  6:00  P.  M. 

'  Termijial  Despatched      Time  Tools 

From.  Checked.  Missing. 

Cameron  6:30. A.M.    1   broom 

1    12  in.   wrench 


Kngine  Ko.      Engineer. 

1000  S.   Clark 


875  J.   True 

'  *  f*  •j»  •'•'.#.•.  ••■\*.V  *••<<(  ».*•"*. 


Kent 

■I;;;:: 
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1  chisel 
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Engine   No.    ..•*»■,.».♦,...     Despatched   from. ..  .»,^,.,, •,»,:,. vi>;-,^^;''vi»','i'>V« 
with   following  tools  net   on   cn^ne .i.-.*».;,-i.i...».«ji»-..".-.4';;'»i  .i■..■■ 
>  s  .-1%  .v.  JK*.'  •  .<•  •'•'4-rf  «'.  »'«■•  ;it'.  •  »''•«.•  «  f  «  *  V  i.«;.  ...  ^. 
>  .  ■  .  .  .  •  .f«'^«'«.*^4.. 


!■  '    '•.*'•  •■•?•    fV  •   •*•■•'*    ♦•'••»«*    •^'.•.»  .•   •r.i  . 


•    ■..•.•••.••••.■■«....  V-^-*   ^■*'  i  t 

Uate.  *  »■«  .'4  •  •ii.»*'«  v..i;^«  •  »,•  •■?  » •  '> 
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^*.<*».»  :•»:».•.  , 


Roundhouse   Foreman. 


absolutely  necessary  are  carried  on  the  locomotive  and,  as  in  thp 
case  of  the  oil  cans,  these  J  re  to  be  carried  only  on  locomotives 
where  the  mileage  is  greater  than  can  be  taken  care  of  by  onf 
supply  of  oil.     Push  poles  are  to  be  carried  only  when  required. 


^\  Iron  Pipe 
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Fig.  3 — Coal   Pick  with  a   Handle   Made  of  Pipe 

and  it  is  preferable  that  they  be  located  at  points  where  they  are 
to  be  used;  by  so  doing  the  number  required  will  be  greatly 
reduced.     The  hoe  or  hook  is  to  be  used  only  where  the  fuel 
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is  such  that  they  are  required.     With  some  kinds  of  fuel  it  will 
not  be  necessary  to  use  either.     Front  classification  lamps  and 


i^ s'o- 


liC 


from  the  locomotive.  In  order  to  simplify  investigation  as  to  the 
cause  of  missing  tools  and  to  settle  any  question  of  veracity 
which  may  arise  between  the  engine  crew  and  the  tool  supply 
man,  form  3  should  be  used.     If.  in  case  of  missing  tools,  the 
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white  flags  are  to  be  used  only  when  required,  and  this  also 
appHes  to  the  number  of  green  flags. 
As  each  locortiotive  is  placed  in  service,  when  new,  or  after 


—^1 

'■f-.-^''}-'M'^\,    ''■■     ^'2-  e— Extra  Valve  Oil  Can    :^-^.^';;if  •' '3'.  ''  •     ■ 

engine  crew  cannot  hand  over  fonrt  3  properly  ^lled  ont.  it  will 
be  very  evident  that  the  tools  were  either  lost  or  broken  after 
the  engine  was  in  the  crew's  hands. 
As  to  the  method  which  should  be  followed  in  checking  the 


;-    ^>^  V-'    ::..?'.FIg.   5 — Engineer's  Oil   Can 


receiving  heavy  repairs,  the  tool  equipment  and  supply  list 
should  be  checked  over  with  form  1  and  any  items  found  miss- 
ing should  be  replaced.  On  arrival  at  each  terminal,  the  tool 
inspector   should   fill    out    form   2    showing    any    items    missing 


■  "-^ 


Fig.   7 — Cab   Lamp  for   Pressure   Gages 


tools  by  the  inspector  before  filling  out  form  2,  the  best  results 
can  be  obtained  by  making  this  out  on  the  arrival  of  the  loco- 
motive at  the  terminal.  After  the  tools  have  been  checked  and 
placed   in   the   boxes   provided  for  them,   the   boxes   should   be 


■  >■ 
'■■  .■■»■ 


.354^ 


IL\ILVVAY    AGE    GAZETTE,    MECHANICAL    EDITION 


:"..  sealed,  and  on  the  departure  of  the  locomotive  if  the  seal  is  not 

.^broken,  a  second  check  will  not  be  necessary.  If  it  should  be 
found  broken  it  will  be  evident  that  the  tools  were  used  and 
an  investigation  as  to  why  it  was  broken  will  be  confined  to  the 

■.•■  terminal  only,  which  will  save  time  in  investigating.  A  car  seal 
can  be  used  instead  of  a  lock,  as.  if  anyone  desires  to  open  the 
tool  box,  they  will  just  as  quickly  break  the  lock  as  they  would 
the  car  seal,  and  the  difference  in  the  price  warrants  the  use  of 

.3'.vthe  seal.  When  the  inspector  makes  his  check  of  the  tools  and 
..  supplies,  if  he  finds  any  damaged  or  broken  he  should  have  them 

■..;  repaired  if  possible,  or  if  it  is  impossible  to  repair  them,  new 
Vones  should  be  drawn  and  the  cause  of  their  being  drawn  shown 

■y-  on  the  order  to  the  store  house.     All  orders  for  new  Iccomo- 
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designs  of  locomotive  tools  suitable  for  the  use  for  which  they 
are  intended  and  unsuitable  for  the  use  of  shop  men  or  train  men. 
When  the  cost  of  locomotive  tools  runs  very  high,  especially  in 
regard  to  the  number  of  hammers,  chisels,  screw  wrenches, 
torches  and  lanterns  used,  investigation  will  show  that  these  dif- 
ferent tools  and  supplies  are  being  furnished  to  the  locomotives, 
but  instead  of  remaining  on  the  locomotives  as  was  intended,  are 
being  taken  and  hoarded  by  shop  men  and  train  men.  On  this 
account  the  tools  should  be  so  designed  that  the  shop  men  will 
not  like  them,  and  lanterns  should  be  so  designed  that  they  will 
not  be  popular  with  the  train  men.  Tools  which  fail  too  quickly 
should  be  designed  to  overcome  these  failures,  as  for  instance, 
coal  picks  and  oil  cans.     Investigation  shows  that  on  a  number 
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Fig.  8 — Cab  Seat  Box  with  Receptacle  for  Fusees  and  Flags 


tive  tools   should   be   approved   by   someone   designated    for   that 
purpose,  and  these  orders  should  also  be  gone  over  by  the  offi- 

■:,.cial  in  charge  of  the  terminal,  who  will  thus  keep  in  touch  with 
the  situation  and  thereby  be  in  a  position  to  follow  up  closely 
any  unusual  demand  for  certain  tools,  the  cause  for  which  may 

'  be  either  poor  design  or  improper  handling.  A  place  should  be 
set  apart  for  the  tool  and  supply  men,  and  should  be  fitted  up 
with  the  necessary  facilities  for  making  minor  repairs  so  that 
the  men  could  be  kept  busy  on  such  work  when  not  otherwise 
engaged.  Any  repairs  which  could  not  be  done  by  them  would 
be  taken  care  of  by  other  means,  and  after  the  tools  are  repaired 
and  returned  to  the  tool  and  supply  men  they  could  be  placed  in 
bins  assigned  to  them. 
A  large  reduction  in  expenditure  can  be  made  by  making  the 


of  coal  picks  lost  the  head  of  thejpick  causes  no  trouble,  but  when 
a  wooden  handle  is  used,  it  breaks  off  and  the  engine  crews,  in- 
stead of  bringing  the  head  of  the  pick  to  the  terminal  for  a  new 
handle,  very  often  throw  it  off  on  the  right  of  way.  With  the 
engineers'  oil  cans  it  will  be  found  that  the  greatest  trouble 
is  that  the  end  of  the  spout  is  turned  off  and.  when  this  trouble 
occurs  the  engineers  very  often  throw  the  cans  off  the  engine.  > 
The  designs  of  tools  illustrated  have  been  worked  up  to  over- 
come these  troubles.  The  all-$teel  hammer  shown  in  Fig.  1 
takes  the  place  of  a  hammer  with  a  wooden  handle.  This  ham- 
mer is  made  in  a  forging  machine  from  old  knuckle  pins  at  a 
cost  of  nine  cents;  the  hammer  which  it  replaces  cost  about  26 
cents  ready  for  use.  This  hammer  will  not  be  popular  with  shop 
men   on   account  of  the  steel   hatidle. 
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The  chisel  shown  in  Fig.  2  is  made  of  M  in.  square  steel.  The 
chisel  previously  furnished  was  made  of  hexagon  steel  the  same 
as  that  furnished  the  shop  men,  and  a  large  number  of  the  chisels 
placed  on  locomotives  eventually  found  their  way  to  the  lockers 
of  the  shop  men.  The  square  chisel,  if  used  by  the  shop  men 
will  have  a  tendency  to  cut  their  hands,  and  will  therefore  elimi- 
nate the  taking  of  chisels  from  locomotives. 

The  coal  pick  shown  in  Fig.  3,  the  head  of  which  is  made  in  a 
forging  machine  and  to  which  a  -)4  in.  iron  pipe  handle  is  welded, 
will  overcome  the  trouble  with  broken  handles.  The  fire  tools 
shown  in  Fig.  4  have  the  ends  made  in  a  forging  machine  and 
the  handles  are  welded  to  them.  This  process  of  manufacture 
reduces  the  original  cost  and  increases  the  life  of  the  tool.  The 
engineer's  oil  can  shown  in  Fig.  5  was  designed  after  investigation 
showed  that  the  spout  formerly  used  was  too  long  and  the  length 
of  the  spout  shown  was  decided  upon  after  examination  of  a 
number  of  oilers  on  which  the  spouts  had  failed.  The  capacity 
of  the  can  is  made  so  that  it  will  hold  the  largest  supply  of  engine 
oil  furnished  on  the  s\  stem ;  the  necessity  for  carrying  an  addi-' 


Half  Top  Phn.  HalfBofhmPhn. 


\^—2k' 


SecTion  A- A. 


?- ""fpmp 


"Cw/  Insn 


Nok:  , 

Si  a  m,Otaff 

SUM' 


Fig.   9 — Car   Lamp  for  the   Water  Gage 


tional  supply  can  for  engine  oil  is  thus  avoided.  The  catl  is 
very  substantially  made  and  has  a  thumb  trigger  for  operating 
the  valve,  which  is  located  on  the  right  side  of  the  handle  rather 
than  in  the  center,  as  it  develops  that  by  placing  it  in  this  posi- 
tion the  engineers  arc  better  able  to  operate  the  valve  and  the 
loss  of  oil  is  consequently  reduced  to  a  minimum. 

The  extra  valve  oil  supply  can  shown  in  Fig.  6,  which  is  to  be 
used  only  when  it  is  necessary  to  carry  a  double  supply  on  the 
engine,  is  made  of  such  capacity  that  it  will  hold  one  supply  only, 
the  second  supply  being  placed  in  the  lubricator.  The  spout  on 
this  can  is  so  designed  that  it  is  possible  to  fill  the  lubricator 
without  any  loss  of  oil,  this  shape  being  decided  upon  "after  con- 
siderable experimenting.  The  can  is  of  such  shape  that  it  docs 
not  take  up  much  room,  which  is  an  important  consideration  in 
storing  cans  when  not  in  use.  The  cab  lamp  for  pressure  gages 
shown  in  Fig.  7  is  made  of  cast  iron  and  takes  the  place  of  the 
sheet  iron  lamp  formerly  used.  This  design,  on  account  of  its 
increased  strength,  has  reduced  very  considerably  the  number  of 
cab  lamps  furnished  for  this  purpose.     Where  it  is  necessary  to 


use  a  cab  lamp  for  the  water  gage,  the  cast  iron  design  shown  in 
Fig.  9  is  used.  This  lamp  is  in  one  piece,  the  fount  being  a  part 
of  the  body.  White  and  red  lanterns  should  be  of  such  a  design 
that  the  danger  of  breaking  the  globes  is  reduced  to  a  minimum 
and  of  such  a  shape  that  they  will  not  be  convenient  for  train 
men's  use.  '  :.x;    \  ^v>  v 

The  receptacle  for  fusees,  flags  and  torpedoes  should  be  so 
designed  that  there  is  no  possibility  of  their  becoming  wet,  and 
at  the  same  time  they  should  be  within  convenient  reach.  A  very 
good  receptacle  for  these  supplies  is'  illustrated  in  the  cab  seat 
box  shown  in  Fig.  8.  This  has  a  compartment  under  the  seat 
for  this  purpose.  The  tender  tank  tool  boxes  should  be  conven- 
iently fitted  with  trays  or  shelves  for  the  storing  of  tools.  When 
the  locomotive  is  at  a  terminal  or  is  placed  in  the  shop  for  re- 
pairs, all  tools  and  supplies  should  be  removed  and  placed  in  the 
store  or  supply  room  provided  for  this  purpose.  Hostlers  should 
each  be  furnished  with  a  shovel,  which  they  can  retain  for  shop 
purposes.  ;'•      '        "     •    /- '■^''^''^-■^  j    '    / 

When  a  system  such  as  that  described  has  been  installed  and 
is  in  good  working  order,  it  will  do  away  with  the  practice  of 
running  the  locomotive  tool  and  supply  list  on  the  plan  of  "first 
in  first  out,"  that  is.  removing  the  tools  of  a  locomotive  just, 
coming  in  to  one  just  going  out,  which  requires  a  considerable 
amount  of  time  on  the  part  of  the  tool  supply  men.  and  very  often 
results  in  an  unnecessary  terminal  delay.  The  time  thus  saved  by 
the  supply  men  can  be  used  to  good  advantage  in  making  minor 
repairs  to  such  tools  as  need  them.  r.-.^;  .v,.r-:...=^. 


ECONOMIES  IN  ROUNDHOUSE  AND  TER^ 
MINAL  FUEL  CONSUMPTION  x   ,  ■ 


The  following  is  from  a  paper  by  F.  W.  Foltz,  fuel  super-*; -l 
visor,   Missouri   Pacific,  read  at  the  convention  of  the   Interna-;-.; 
tional   Railwav   Fuel   Association,   Mav   18-22,   1914:  .  :-<^- 

Investigation  develops  that  from  15  to  25  per  cent  of  ttie 
total  coal  used  by  locomotives  is  consumed  in  roundhouses 
and  at  terminals  while  they  are  not  actually  performing 
service.  Engine  crews  should  be  taught  to  bring  their  en- 
gines to  the  cinder  pit,  at  the  completion  of  each  trip,  with  a 
thin  fire,  the  boiler  full  of  water  and  nearly  full  steam  pres- 
sure. As  far  as  practical  the  fire  should  be  allowed  to  burn 
lowest  at  the  back  end  of  the  firebox,  as  the  fire  cleaner  drops 
the  back  dump  grate  first.  The  fireman,  before  leaving  his 
engine,  should  throw  two  or  three  shovelfuls  of  coal  into  the 
forward  end  of  the  firebox,  to  act  as  a  protection  to  the  flues. 
'■;y  Locomotives  should  receive  immediate  attention  on  arrival 
at  the  terminals.  In  cleaning  the  fire  any  unburned  coal 
should  be  pushed  ahead,  the  back  section  of  the  grates  shaken, 
then  the  dump  grate  dropped  and  any  clinkers  pulled  back 
and  forced  through  the  dump.  After  this  operation,  the  grates 
should  be  leveled  and  the  dump  grate  closed.  If  the  engine 
is  to  lie  over  several  hours,  the  fire  should  be  pushed  ahead, 
leaving  the  dump  and  one  or  two  grates  bare,  then  covered 
over  as  the  condition  of  the  fire  warrants,  but  in  all  cases 
sufficiently  to  prevent  the  pops  opening.  When  the  engine 
is  ordered,  the  fire  should  not  be  broken  up  until  shortly  be- 
fore leaving  time,  unless  it  is  necessary  on  account  of  a  poor 
fire.  The  excessive  use  of  the  blower  should  be  guarded 
against  at  all   times   and   especially  when  cleaning  the   fir^  v'- 

Too  great  care  cannot  be  given  at  terminals  to  the  proper 
cleaning  of  flue  sheets  and  flues.  This  applies  more  especially 
to  our  superheated  engines.  Roundhouse  foremen  should 
give  this  work  particular  attention,  instruct  the  men  and 
provide  proper  tools  for  the  work,  and  I  would  suggest  that 
a  cent  or  two  more  an  hour  be  paid  for  this  work  as  an 
incentive  for  better  service.  The  proper  washing  and  clean- 
ing of  boilers  at  terminals  is  one  of  our  greatest  factors  in 
fuel  economy. 

Material  saying  can  be  made  in  firing  up  locomotives  at 


':--:i..  '■•■;-■ 
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'terminals.     I  have  found  at  many  terminals  where  they  were 
bedding  down  grates,  using  90  scoops  of  coal  (where  shavings 

■  were  used  to  start  the  fire),  but  after  carefully  instructing 
.the  fire-builder  and  following  it  up  to  see  that  our  instruc- 
'  tions  were  carried  out,  we  were  able  to  get  the  same  results 

■  from  40  to  50  scoops  of  coal.    Where  shavings  are  used  for  start- 
ing fires  in  engines  in  roundhouses,  ash  pans  should  be  left  open 

:  -and  coal  that  has  fallen  through  the  grates  can  be  picked  up 
;  from  the  pit  in  a  wheelbarrow  and  taken  to  the  stationary 
•plant  for  fuel.  In  preparing  the  fire  for  service  the  blower 
..should  be  used  gently  so  that  the  fire  will  burn  slowly  and 
"  the  rise  of  steam  pressure  will  not  be  too  rapid.     The  sudden 

■  expansion  of  sheets  and  tubes  may  result  in  harm. 

In  order  that  the  amount  of  time  locomotives  are  kept 
;V  under  steam,  when  not  performing  service,  may  be  reduced 
;.' to  the  minimum,  a  daily  report  from  each  terminal  will  be 
.  found  of  great  value.  It  is  also  desirable  to  charge  each 
,  terminal  with  the  amount  of  coal  consumed  bj'  locomotives 
from  the  time  they  are  turned  over  to  the  hostlers  until  they 
i,  are  again  placed  in  charge  of  the  road  crews. 

The  coal  consumed  by  stationary  boilers  is  also  a  feature 

ithat  has  received  very  little  attention  on  most   roads.     The 

inexperienced,  cheap  laborer  usually  employed  to  heave  the 

:.  coal  into  the  firebox  of  the  stationary  boiler  is  one  of  the 

'most  expensive  small  units  in  a  railroad  organization.        ., 


■--  <■:-,    : 


:;\;^      _iV    ■,•;:.;,•,..;:  .     ■,■:      DISCUSSION         ...  ■  .^ 
■      Many  members  laid  particular  stress  on  the  opportunities 
,  for  wasting  fuel  at  terminals,  and  have  shown  by  tests  that 
.from  20  to  35  per  cent  of  all  the  fuel  used  on  locomotives  is 
used  at  terminals.     On  investigation   some  have  found  that 
the  absolute  waste  in  fuel  at  terminals  is  as  high  as  50  per 
cent,  and  that  on  examination  of  the  ash  pits  as  high  as  35 
to  50  per  cent  fixed  carbon  in  the  ash  has  been  found.    Consider- 
able >X*as  said  concerning  economy  at  stationary  plants.     It  was 
believed  that  if  more  intelligent  firemen  were  used  in  this  work 
considerable  saving  could  be  made. 
;'.     Robert   Collett,   formerly  with   the   Frisco,   showed  how  a 
•good  deal  of  the  fuel  used  at  terminals  was  saved  by  doubling 
'the  length  of  trips  of  the  locomotives.     By  careful   instruc- 
tions to  the  firemen  they  can  so  handle  their  fires  that  it  will 
not  be  necessary  to  perform  the  cleaning  usually  made  every 
;  hundred  miles  or  so.     The  Frisco  now  successfully  operates 
"one  locomotive  over  a  division  of  240  miles.    Mr.  Foltz  stated 
that  on  four  heavy  runs  between  Kansas  City  and  St.  Louis 
that    road    had    saved    $1,000    per    month    by    running    their 
engines  through. 

The  Chesapeake  &  Ohio  are  using  shavings  without  oil  for 
starting  fires,  and  find  that  it  provides  a  much  slower  burning 
fire,  which  gives  the  coal  a  much  better  chance  of  igniting. 
It  was  generally  conceded  that  this  practice  was  good  where 
.the  shavings  were  such  that  they  could  be  used  in  this  way. 
For  mixed  shavings  containing  a  lot  of  sawdust  it  is  neces- 
sary to  use  some  fuel  oil.    One  member  expressed  the  opinion 
"that  it  was  much  better  to  use  1,000  or  L200  lb.  of  coal  in  fir- 
..ing  up  instead  of  a  smaller  amount,  for  otherwise  there  will 
be  considerable  shaking  of  grates  during  the  time  the  engine 
is   standing   and   considerable   coal   will   be   fired   that   would 
-Hot  ordinarily  have  to  be.    Special  attention  was  called  to  the 
necessity  of  leaving  ash   pans   open   when   fires   were   being 
built,  so  that  the  coal  falling  through  the  grate  will  fall  into 
the  pit  and  not  clinker  up  the  ash  pan  opening.     Mr.  Bentley, 
of  the  Northwestern,  believed  there  were  great  opportunities 
of  conserving  the  heat  of  locomotives  by  covering  the  stack 
■.while  in  the  roundhouse. 


Servia  .\xd  the  Orient.\l  R.ailw.w. — The  Servian  government 
has  resolved  to  build  a  line  parallel  to  the  Oriental  Railway  in 
'.-case  it  cannot  come  to  an  understanding  with  Austria-Hungary 
with  reference  to  the  latter. 
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BY  ANTHONY  SCHMIDT    .^-  -      v.  IVu  i^    .;  ^^^: 
Leading  Locomotive  Draftsman,  Kansas  City  Southern,  Pittsburg,  Kan. 

The  accompanying  table  fives  the  capacity  for  different  thick- 
nesses of  plate  one  inch  wide,  and  is  for  use  in  calculating  semi- 
elliptic   springs. 

To  obtain  the  required  number  of  plates,  multiply  the  figure 
given  in  the  load  column  by  the  width  of  the  spring  in  inches 
and  divide  the  required  capacity  by  the  result.  The  quotient 
gives  the  number  of  plates  required. 

Where  the  quotient  givet  a  decimal  greater  than  three,  add 
one  plate  to  the  whole  number.  The  number  of  full  length 
plates  must  be  25  per  cent  of  the  whole  number  required;  the 
other  plates  must  be  regularly  shortened.  The  deflection  given 
in  the  table  is  the  difference  between  the  free  and  loaded  height, 
irrespective  of  the  width  or  number  of  plates.  The  deflection 
given  is  that  under  static  load  plus  30  per  cent  of  the  deflection 
for  permanent  set  of  the  spring.  The  calculations  in  the  table 
are  based  on  a  working  fiber  stress  of  75,000  lb.,  and  a  modulus 
of   elasticity    of   27,000.000.      The    following    formulas    are    used : 


■r'.    .  *. 


.> .    ' .'J'  • 


P  = 

F  = 

H  = 

L  = 

P  = 


Net   static  load;  ••-.■    •-...■..■..... 

Djeflectioii ;  ' ■■  -  .'  ".^'■..-  .V.  '.'■"'  '. 

Thickness  of  plate;  '  •  ',^^''.  ■■•'■•^, 

Length  between  centers;  then    ...  •'^'• 
SC.OOO  II  2  ''.'   ';.-.'/. 

— i ,  and  :'-i--;    • 


.0^0595 


L2 
II 


Plate  1   in.  Wide 


J  =  - 

'4  in 

Plate 

-■il 

i/16in.  Plat 

;  Vi  in 

.  Plate 

7/16  in.  Plate 

Vi  in 

.  Plate 

V  M  •«■ 

A.    ^ 

A 

A 

A 

fli      y      Im 

r 

Deflec- 

])cfle(( 

Deflec- 

r 

Deflec- 

r 

Deflec- 

H f  ij 

Load 

tion 

Load 

tion 

Load 

tion 

Load 

tion 

Load 

tion 

20 

156 

.952 

244 

.761 

5  

21 

149 

1.050 

232.5 

.835 

6  

22 

142 

1.152 

222 

.921 

5  319.5 

.7680 



23 

136 

1.259 

212.5 

i.oo: 

305.5 

.8394 

24 

130 

1.371 

203.5 

1.09; 

293 

.9139 

25 

125 

1.487 

195.5 

1.19C 

281 

.9917 

26 

120 

1.608 

188 

1.28) 

270.5 

1.073 

368 

.919 

27 

115.5 

1.734 

181 

1.38f 

260.5 

1.157 

354.5 

.991 

28 

Ul.S 

1.866 

174.S 

1.49: 

251 

1.244 

342 

1.066 

29 

108 

2.002 

168.5 

1.601 

242.5 

1.334 

330 

1.144 

30 

104 

2.142 

163 

1.714 

234.5 

1.428 

319 

1.224 

31 

157.5 

1.830 

227 

1.525 

308.5 

1.307 

32 

152.5 

1.950 

219.S 

1.625 

299 

1.393 

33 

148 

2.073 

213 

1.728 

290 

1.481 

34 

143.5 

2.201 

207 

1.834 

281.5 

1.572 

35 

139.5 

2.332 

201 

1.944 

273 

1.666 

36 

135.5 

2.468 

195.5 

2.056 

266 

1.763 

347 

1.542 

37 

190 

2.172 

258.5 

1.862 

338 

1.629 

38 

185 

2.291 

252 

1.964 

329 

1.718 

39 

;  180.5 

2.413 

245.5 

2.069 

320.5 

1.810 

40 

175.5 

2.539 

239 

2.176 

312.5 

1.904 

41 

171.5 

2.667 

233.5 

2.286 

305 

2.000 

42 

..... 

167.5 

2.799 

228 

2.399 

297.5 

2.099 

43 

163.5 

2.934 

222.5 

2.515 

290.5 

2.200 

44 



160 

3.071 

217.5 

2.633 

284 

2.304 

45 

..... 

156 

3.213 

212.5 

2.754 

278 

2.410 

46 



153 

3.357 

208 

2.878 

271.5 

2.518 

47 

149.5 

3.505 

203.5 

3.004 

266 

2.629 

48 

146.5 

3.656 

199.5 

3.133 

260.5 

2.742 

49 

195.5 

3.26S 

25S 

2.857 

50 

'*-»\^   •. 

191.5 

3.400 

250 

2.97S 

51 

•  •  •  .  • 

187.5 

3.537 

245 

3.095 

52 

.'•>•««.•- 

184 

3.677 

240.5 

3.218 

53 

180.5 

3.820 

236 

3.343 

54 

177 

3.966 

231.5 

3.470 

55 

227.5 

3.600 

56 

223 

3.732 

57 



219.5 

3.866 

58 





215.5 

4.003 

The  S.\fety  Appliance  .Act. — During  the  fiscal  year  ended 
June  30,  1913.  191  cases,  involving  an  aggregate  of  626  viola- 
tions of  the  safety  appliance  act,  were  transmitted  to  the  several 
United  States  attorneys  for  prosecution.  Cases  comprising  91 
counts  were  tried  in  court,  of  which  56  counts  were  decided  in 
favor  of  the  Government.  Of  the  remaining  35  counts  originally 
decided  in  favor  of  defendants,  appeals  have  been  taken  by  the 
Government  as  to  31.  The  carriers  confessed  judgment  during 
the  year  as  to  448  counts.  Penalties  aggregating  $56,800  were 
collected,  and  additional  perelties  in  the  sum  of  $19,800.  in  addi- 
tion to  costs  previously  assessed  by  the  courts,  were,  on  July  1, 
1913,  pending  payment  by  liie  carriers.  iT'-i,--ii 
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■,  <   -  '..^         BY  ALBERT  R.  TEGGE* 

The  swing  of  a  locomotive  truck  on  a  curve  is  determined  by 
a  simple  computation,  but  in  determining  the  swing  of  a  locomo- 
tive or  car  coupler,  or  the  clearances  required,  the  usual  method 
is  to  draw,  to  a  convenient  scale,  the  locomotive  or  car  on  a 
curve  of  the  required  radius.  From  this  drawing  the  necessary 
information  is  scaled.    :.    :' \^i:  .'     :v' ^-^••..  :-■ 

This  is  a  tedious  and  unnecessary  process,  and  while  it  answers 
the  purpose  in  the  drawing  room,  it  is  obviously  impracticable 
for  the  salesman  in  the  field  and  too  slow  for  a  rapid  and  ac- 
curate determination.    :r^i;V^':.V■'  ^  ^' ■"••  .'^•T^ --^^  ■'•- 

It  is  the  purpose  of  this  article  to  give  the  formulas  required 


<i  ofLocomofrre  or  Car 


^^,^..^.^.,    Co.s.  =  ^   (d+g)     +(y+AB)     -^g— ^^_^-R     v^,^ 


•■■-.'■■'"'•'="    '■  •'■        Co.  s.  =  Sb -f- -^  (approximately).   ■■•."•••?  "■      ""    -•'•?  ■" 

The  distances  from  the  front  or  rear  bumper  to  the  front  or 
rear  driver  (Ajj)  are  usually  not  equal.  Therefore,  in  comi)uting 
the   maximum  outside  clearance  both  ends  must  be  considered!.; 

<!Lof  LocomoHyt    ^  ' 


■  :A  :•'•" 


I 


i_L\;>;--:^:i-.<-::;  ;^^^^■  -=;.'>; ■^'•>c- 


Fig.  2 


.•;..-..-•-■»..- 


■,\For  the  swing  of  a  two-wheel  locomotive  truck   (lig.  2)V.;-- 


••  •■■•  V  , .-;;.;.-  .  :.  ■:  St  =  d  -  d,  2_  g  — 5^^  -  g 

d,  =  R  cos  (x   j-  jf)  -:■:'■'  .    V   V  •;^■ /A  "f^^- 

cos   (.1-  +  y)   =  cos  X  cos  y  —  sin  .r  sin  y 
d  ,,  R  a 


for  tinding  the  swing  of  couplers,  trucks  and  bumpers,  also  ioT',/ 

mulas   for  outside   and   inside   clearances.  .v   ..;,-.'. 

In  the  following  formulas,  .    .;'vO!.v|\  ■.;;.^. 

R  =  radius  of  the  curve.    :-•-■'•-.-•'--"-■•'''■■"       .'■V"'"-':   ''■"- .•  -      •''■••'■■■''! 
g  =:  amount   of  gage  increase  on  the  curve. 
VV  =z  rigid   wheel   base   of  the   locomotive   or   the   distance   between   the 
truck  centers  on  cars  or  tenders.  <'■    ,:••*.."•  .;■.';  T-' .r'-'":-.  ' 

The  other  letters  are  shown  on  the  diagrams,  ^^ij^.'^^-  ■%'-^:^ 

d 


Remembering  that  -.  '  '^*  "■"  ^' 

■•■•;"■"•"•■.■•.  "■:■  X"-i- .' ■'-.    dR  —  ac 
:.cos  (x  -\-  y")  ■= 


••.^  .;-      then  di  = 
■'-.'  4.  of  Car  or 
'1.-1. 


R*  -I-  c= 
R  (dR  —  ac) 


d»  +  a' 


R'-|-c» 


''*S-»'.    "S'y 


a.>    .^.i- 


J-' 


+.C* 


c  = 


A  (A  +  W) 
8  A  -h  W 


a  =  -g  -h  A  —  c 


■::■  •■\  '. 


For  the  swing  of  a  four-wheel  locomotive  truck  (Fig.  1)  .".•'.  ■ 
For  the  swing  of  a  locomotive  or  car  coupler  (Fig.  1)  :  ■':■;.;'■•-:,;..■; 
For  the  swing  of  locomotive  or  car  bumpers  (Fig.  1):  'ii-J'^*^^ 

Maximum    inside  clearance    required    (Fig.    ^  l  ^.   ... ,  .  -.^  '[•■  ^^■:y^:' 


•     Ci.s 


=  R-d  +  f-  +  f 


2^2 


v ":'  .^   d 


d,  =  d 


fis  -I-  c» 

d  R=  —  R  a  c 


■-':•»■■•.■,• 


R2  -i-  c= 
dR2  +   dc=  —  dR=  —  Rac 


*H.  K.  Porter  Company,  Pittsburgh,  Pa. 


R=  + 


-^-1% 


i 
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'I'herefoie  d  —  tti   = 


<J  c-  —  R  a  c 


•Z*^:    :;-.-f.. 


R=  +  c== 


St 


_  d  c*  —  R  a  c  + 


'.-:.• 


The  angle  a  is  ah  important  angle  (tig.  3), 

d 

........  ,•■■.-..  ..      ...Tan  a 


'center  line  of  the  tender.!  The  charing  plate,  wedge,  bumper, 
drawbar,  drawliar  pocket,  cab  apron,  etc.,  can  then  be  drawn  i  , 
to  determine  the  proper  dearances. 

In  the  preceding  formulas  plus  and  minus  values  have  bee : 
>v   +  A     jiiese  signs  are  obtained  as  follows. 


given  to  Q  and  g 


W 


"...  1 

■;.  J.    ■ 


w 


I 


+  A. 


•'~  •' 


-j-  g   — — '^1^  and  —  8  for  the  front  end;  and  —  g 


W 


rv 


V 

k 


.1    .*    ••  ..;. 


4.  of  Track 


;■*>  .»'  '-. 


W:: 


Fig.   4 


To  a  must  be  added  ±  Q  (the  angle  due  to  the  increase  of  gage). 


-> 


.  >  '.  .  -■< 


Tan  13  = 


W 


W 


When  the  front  driver  of  a  locomotive  is  pressed  against  th  • 
outside  rail  and  the  rear  driver  against  the  inside  rail  we  have 

W 

and  -f  Q  for  the  rear  endJ 

With  the  front  driver  gainst  the  ;ns;ide  of  tlie  rail  and  iHt 

•    .                      ■              W  4-  A 
•'-rear  driver  against  the  oiJtside  of  the  rail,   +  g  ^ —    aiK 

'■•  '  W  -V-  A. 

'  —  Q  should  be  used  for  ihe  rear  end,  —  g  —  and  +  /j 

I  ^^..-^•-■^■•^■■•^^^•••.••••;^v':-.-;.v.' 

for  the   front  end.  J  ^'  •        ~         'f::^.^''-:A"i:^f-'i: 

\i-     The  dia^rram   (Fig.  5)   is!  based  on  the  formula       '-^Z  v^xlOvV 

and  has  been  devised  as  aniapproximate  and  rapid  solution  of  t.it 
swing  and  clearance  prol)l6ms.  The  use  of  the  diagram,  can  best 
be  illustrated  by  an  e.xample.  '"■    .'•■  .-.v  ....•.•::;  .^ *■...:•' .■-; 

Given  a  rigid  wheelbase,  Kv  —  10  ft.;  radius  of  curve,  R  =  100 
ft. ;  front  driver  to  front  bimper.  A  =  6  ft. :  width  over  bumper. 
B  =  108  in. 

Required  to  find  the  Iswiner  of  the  bumper  and  outside 
clearance : 


J  swing    of    the    bumper    and    outsic 
...1.  •..•..  ,.     >  ,v    .-,»..•    ..  .-•; 

100  •.:■•.;•;;•.'.■     ....::.-• 
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< — /4 — "H  Bumper 
« — A ^>|  Coupler 


'■."■:  ^  \' 


/far/OS  yf 


/f  ^ 

ForStvinff  (■$)  of  Truck,  St/mper  or  Coopfer  .-  F/ncf  ffa^ios  -  and  ^. 

On  horizon  fa/  line  af  inier.sech'on  of  iferf/ca/  5  ancf  d/agonal 

Ass  rr  -^ 

y^,  f/'nd  jy.     Then  jyX  tV^S.  For  oufslde  clearance  (C)  f/nd  , 

swing  (S)  of  Bumper;    Then  C'S+-  5  v,.-    -. .  .   .  '^..■- 

^'~(z)  +^2  +>*)  ~^'  ^;:i  -^y.'.^-y  ■ 


Fig.  5 


;  Having  determined   the   respective   values  of   S,    and  a   ±   Q 
for  a  locomotive  and  tender   (or  two  cars),  it  is  then  possible  to 

draw  the  locomotive  and  tender  in  their  proper  relation  to  each 

other  without   first  laying  down  the  curve.     To  illustrate: 

S.-   =  6  in.,   a    ±    0   =   SS  deg.   for  the  locomotive. 
,.  •  :y\-'  • ,'     Sr  =  4  in.,  a  ±  /3  =  86  deg.  for  the  tender. 

Draw  AB  (Fig.  4)  and  let  the  point  C  be  the  center  line  of 
the  track. 

Lay  otif  CD  =  6  in.  (to  scale)  and  at  D  make  the  angle 
CDE  =  85  deg.   (to  the  right  of  AB). 

Lay  off  CF  =  4  in.  and  at  F  make  the  angle  CFG  =  86  deg. 
(to  the  left  of  AB). 

Then  DE  will  be  the  center  lire  of  the  locomoMve  nnd  FC  the 


and  thf  diagonal 


Then   the   swing  of  the 
S 


S  = 


W 

0.47    X    13   = 

Outside  clearance  requi 


=  0.6 


10 


.-..->    y.  -' 


On  the  horizontal  at  th^  intersection  of  the  vertical 


W 


_  0.6  read  ^-  =  0.047. 
W  I  W 


bumper, 

'  "'  "'  ' . .  .  '  ."'.■  '••*. 

X    "ir  =  0.047  X   10  =  0.47  ft. 


c  =  s  + 


~  =  5.65  u 


5.65   in.    (swing  in   inches).  ".■..••   •' 

■ed.  '"=.•■:■ 

108  in.  .■  ■•••  '  '  -'  ■■■ 

+  z=  5.65  +  54  =  S9.6S  in. 


STEEL    TRUCK  WITH    CLASP    BRAKE 
.  RIGGING 


The  New  York  Central  is  now  using  on  steel  passenger  tra'n 
cars  a  type  of  six-wheel  truck  which  was  designed  especiallj-  for 
the  use  of  clasp  brakes.     The  truck  is  of  all-steel  construction 


almost,  if  not  quite,  impossible  because  of  the  difficulty  of  re- 
moving and  replacing  the  brake  shoes.  With  the  ordinary 
arrangement  of  equalizers  the  shoes  of  the  clasp  brakes  would 
be  directly  behind  them,  making  the  work  of  removing  and  re- 
placing shoes  extremely  difficult. 
In  the  New  York  Central  truck  the  equalizers  are  placed  be- 


-5— >U'^' 


^-lei'-—^ 


< S4'k 5H 


Ha tf Section  at  Cenfier 
mhout  Bolster. 


Half  Section  Z-2. 


Half  Section  at  Center.      Half  End  Eleyaf/on. 


Half  Side  c/eyation. 


Half  Section  X-X. 


:iv;,.. 


General    Arrangement    of    New    York    Central    Six- Wheel    Steel    Truck 


V-. 


and  the  principal  feature  is  tlie  arrangement  of  the  equalizers. 
The  use  of  the  clasp  brake  arrangement  with  the  system  of 
equalization  commonly   used  on.  six-wheel  passenger   trucks   is 


tween  the  wheels  and  have  fulcrums  in  the  truck  frame.  It 
will  be  noted  that  the  fulcrums  have  two  point  bearings.  This 
arrangement  was  used   with  the  idea  that   when  the  e<iualizer 
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tilted  it  would  rest  only  c^n  one  of  the  bearings  and  the  levci 
arm  tending  to  pull  it  back  into  neutral  position  would  be  longt 
than  the  lever  arm  at  the  opposite  end,  consequently  the  tendenc 
for  the  equalizer  to  return  to  normal  position  would  be  increa?er 
The  frame  of  the  truck  is  of  cast  steel  and  as  many  of  th 
features  as  possible  are  interchangeable  with  trucks  of  the  ol<k 
design  which  are  not  fitted  with  the  clasp  brake  arrangemeni 
These    include   the   bolsterB,    spring   planks    and   bridges.     Th*. 
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Spring  Numb*r  fo  b*  Phink/ , 
Shmptd  on  Boih  Sides  of  \ 
Spring  Band.  \  »<»: 
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VieiK/  of  Top  Leaf  Showing  Shf 
for  Shackle  Bearing  H^icfi  is 
Removable. 


Springs  fohart  fm> plafes  full lengfh.  Second plaft  fobe  fapenedaf 
ends  asshoirn.  Lengfh  offhirdplafe  fo^  3  /ess  fhan  firsf  and 
second  plafes. 


Secfion  A-B. 


Spring    Used    on    the    New   York    Central    Truck  ,<.'    .■• 

weight  of  the  truck  complete  is  22.500  lb.    The  length  over  all  is 
15  ft.  6  in.  and  the  wheel  base  11  ft. 

AH  the  springs  are  of  tlie  elliptic  or  semi-elliptic  type  and 
those  over  the  journals  are  constructed  with  a  removable  shackle 
bearing  on  the  end  which  acts  as  a  seat  for  the  spring  hangers. 
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DEFECTIVE  BOX  CARS 


The    Buffalo,    Rochester    p:    Pittsburgh    Employees'    ^lagazine 


large    number    of    expressions    of 

i|l  agents  as  to  how  the  thirty  million 

railroads    on    claims    for    damaged 

'hose  expressions  referring  to  poor 

as   follows:  .*:  "v.  •..."'•,:;-:•... ,%  .^  ;.•;•-. 

"The  poor  class  of  box  tars  in  the  merchandise  trade  today 
is  the  cause  of  a  great  ma  ly  claims.  Among  the  worst  is  the 
car  that,  from  an  ordinar  '  inspection,  seems  fit  for  loading, 
but  through  the  roof  of  wl  ich  the  water  literally  pours  during 
the  first  shower  after  a  dr>-  period.  Cars  with  broken  floors, 
sides,  and  ends  through  which  the  freight  is  lost,  or  the  rain 
beats;  cars  with  badly  fittirg  doors  into  which  the  rain  drives, 
especially  if  cars  are  in  mo  ion  during  a  rain  storm ;  cars  with 
floors   saturated  with   oil :    <  specially   are   these   defects   hard   to 


for    May,    1914,    contains    £ 
opinion  from  conductors  an 
dollars    spent    annually    by 
freight   may   be   reduced, 
condition   of  equipment   ar( 


detect   at  night;   cars  with 
have   been    driven    in    after 


nails   projecting,    not   because   they 
the   car   has   been   put   into    service, 


but  nails  that  have  partly  w  orked  out  by  reason  of  the  old  and 
dilapidated  condition  of  the  car."  ■'•.-  .--•i 

"Many  of  the  car  doors  siing  out  from  the  bottom  which  en- 
ables anyone  to  pull  out  sma  1  packages  of  freight."  ..     .- 


B.\LTiMORE  &  Wa.shincton  City  Railro.\d. — All  who  have  oc- 
casion to  pass  between  the  cities  of  Washington  and  Baltimore, 
will  rejoice  with  us  to  learn  that  the  railroad  is  completed.  Cars 
have  passed  both  ways  each  <day  since  the  20th  inst.  Long  may 
they  continue  to  do  so  unobstructed. — From  American  Railroad 
Journal,  July  25,  1835.  [  ■ ' " ' 

Early  Traffic  in  the  \^^LLAND  Canal. — By  the  annual  re- 
port of  the  directors  of  the  Welland  Canal,  it  appears  that  there 
have  passed  through  the  canal  the  last  season  570  schooners.  334 
boats  and  scows  and  66  rafts,  the  amount  of  tonnage  of  which 
was  37,927.  The  tolls  in  1832  amounted  to  £2,432;  in  1833,  to 
£3,618;  in  1834,  to  £4.300.  The  total  amount  of  expenditure  on 
the  canal,  including  the  year  1834,  was  £411,079,  or  nearly  $1,800,- 
000. — From  the  American  Railroad  Journal.  February  14.   1835. 


Draft  Gear  Problem— Suggested  Remedies 


Interesting  Viewpoints  Developed,  Emphasizing 
Importance    to   Various    Departments    Involved 


In  selecting  several  papers  from  those  submitted  in  the  draft 
gear  competition,  for  publication  in  this  issue,  it  has  been  aimed 
to  present  as  great  a  variety  of  views  as  possible.  The  widely 
varying  viewpoints  which  are  presented  emphasize  strongly  the 
importance  of  the  problem,  and  while  they  agree  in  general  as 
to  the  best  type  of  draft  gear  to  use,  each  one  of  them  approaches 
the  problem  in  a  very  different  way  from  the  others. 

FIRST  PRIZE-THE   DRAFT  GEAR  PROBLEMS   i(: 

'"'''•'  >'  •\''^''  f;->--''  BY  E.  W.  NEWELL  ....  ;;  ;.  ■  J^f  V^A^'-'l^^ 

■.'-;•-■■' ">•.•.         Mechanical  Engineer,  Pittaburgh,  Pa.     ■-,    •-..■■.?"•"'.- j ;•'•'.■,  •.'";■..• 

Draft  gear — the  real  meaning  of  which  is  "an  apparatus  used 
for  drawing  a  load" — when  applied  to  railway  equipment  be- 
comes not  merely  a  pulling  mechanism,  but  a  shock  absorber 
as  well,  and  owing  to  the  limited  space  allotted  for  its  installa- 
tion and  the  short  movement  through  which  it  performs  its  work, 
the  design,  principle  of  operation  and  installation  make  it  one 
of  the  most  important,  if  not  the  greatest  problem,  confronting 
the  engineer  and  designer  of  railway  equipment. 

The  demands  of  modern  railroading  require  the  stopping  of  a 
heavj-,  high  speed  train  in  about  one  quarter  of  one  minute,  but 
the  draft  gear  is  expected  to  protect  from  injury  the  coupler,  the 
car  and  its  lading,  in  one-sixth  of  one  second  at  the  very  low- 
speed  of  one  mile  per  hour  and  in  proportionally  less  time  at 
higher  speeds.  .:    .^•c;-.;/ .v ,;.:/.  .  --; 

It  is  not  our  purpose  to  go  into  elaborate  statistics  regarding 
the  number  of  cars  continually  out  of  service  on  account  of 
defective  draft  gears  and  attachments,  or  to  give  figures  show- 
ing the  high  stresses  to  which  the  draft  gear  is  subjected,  but  to 
describe  the  different  methods  which  have  been  used  to  meet 
these  conditions  and  to  give  resuhs  of  laboratory  and  road  tests, 
together  with  car  repair  records  in  order  to  show  which  prin- 
ciple, in  the  designing  of  draft  gears,  has  proved  to  be  the  most 
efficient. 

Various  means,  including  the  compression  of  liquids  and  air, 
have  been  employed  to  dissipate  the  shocks  on  railway  vehicles, 
but  the  only  devices  which  have  been  found  practical  are  com- 
pression springs  and  a  combination  of  springs  and  metallic  fric- 
tional  members,  known  as  friction  draft  gear;  the  comments 
which  follow  will  be  confined  to  the  merits  of  the  spring  and 
friction  draft  gears.      -.s'^.V: -;;?;;. /^v?''^!  ■  ■.>■ 

r  ;\\;;'r.  .::;.V  ,v/     spring  draft  gear       ;•,<;.■..'; 

Since  the  discovery  of  metals,  springs  of  different  forms 
have  been  used  as  a  cushioning  medium  and  it  was  natural  that 
they  should  have  been  selected  for  draft  gear  purposes  in  the 
early  days  of  railroads.  So  long  as  railway  equipment  was  of 
light  construction,  the  trains  short,  and  the  speeds  moderate, 
spring  draft  gears  were  satisfactory,  but  as  these  conditions 
changed,  the  light  springs  were  found  inadequate  and  those  of 
higher  capacity  were  substituted.   V'       :;■■•■ 

The  increased  capacities  and  weights  of  railway  equipmetit. 
together  with  the  general  use  of  air  brakes  on  freight  trains, 
permitting  higher  speeds  and  longer  trains,  necessitated  a  still 
further  increase  in  the  capacity  of  the  springs,  and  to  such  an 
extent  that  disastrous  results  occurred  from  recoil.  If  it  were 
not  for  the  reactive  effect,  the  use  of  springs  as  a  shock  absorber 
■would  be  an  ideal  arrangement  on  railway  trains,  because  the 
power  required  to  compress  a  spring  is  in  direct  proportion  to 
its  movement,  and  this  is  about  the  rate  shock  stresses  should  be 
dissipated  to  give  the  best  results. 

The  damages  resulting  from  the  recoil  of  draft  springs  is  most 
severe  on  cars  in  transit,  not  only  to  the  lading,  but  to  couplers 
and   attachments   and   other   parts   of  the  car.     The  danger   of 


parting  long  trains  equipped  with  spring  draft  gears  and  running 
at  slow  speeds  is  so  great  if  the  throttle  is  opened  immediately  ■■ 
after  placing  the  handle  of  the  brake  valve  in  release  i>ositioiWv  .-. 
before  all  brakes  are  fully  released,  that  locomotive  engineers 
rarely  attempt  it  and  some  roads  issue  instructions  forbidding  it. 
The  capacity  of  draft  springs  is  limited  to  their  safe  recoil 
effect,  which  is  also  the  capacity  of  the  springs  to  resist  buiiing 
stresses;  it  has  been  found  to  be  only  about  one-third  the  capac- 
ity of  a  friction  gear  whicji  does  nat  have  the  damaging  recoil 
results  of  the  springs.  •       7v'''^  -^'''. 

-■'••■;■; if'.-:, '5 ;;/-H-:.-''-'^r-/-    service  results;  ^.-^^V^-.'^'l-ir;.- V"'-^:-"-^-'^-  .-•'^ ;  v- 
The  limited  capacity  of  draft  springs  gives  but  a  comparatively i: 
slight  protection   to  heavy  equipment  in  buffing ;   this   fact  was 
very  forcibly  brought  to  the  writer's  attention  a  few  years  ago, 
when  inspecting  a  lot  of  cars  at  the  request  of  a  railroad  official. 
Three  years  previously  the  road  had  purchased  five  hundred  cars, 
alike  in  every  respect  except  that  one-half  were  equipped  with 
spring  draft  gears  and  the  other  half  with  friction  gears.     After 
having  been  in  the  same  service  for  the  above  length  of  time, 
all  the  cars  were  reported  to  be  in  excellent  condition.    The  rail- 
road was  about  to   purchase   additional   cars   and   contemplated 
using  spring  draft  gears,  as  the  cars  equipped  with  this  device 
were  apparently   in  just  as  good  condition  as  those  htted   with 
the  more  expensive  friction  device.     The  cars  referred  to  were 
steel  hoppers  and  their  use  was  confined  to  ore  service.     The 
steel  end  sills  were  strengthened  on  the  outside  by  a  very  heavy 
steel   casting   extending   the   full   width   of   the  car,   the   casting 
being  so  arranged  as  to  take  the  final  blow  of  the  coupler  horn. 
An  inspection  of  many  of  the  cars  with  both  types  of  draft  gears 
showed  them  to  be  in  excellent  condition,  but  a  visit,  the  follow- 
ing day,  to  the  repair  tracks   (the  best  place  to  obtain  practical 
draft    gear    information)     revealed    a    condition    which    proved 
conclusively   the   superiority   of  friction   over   the   spring   gears. 
From  the  repairmen  the  writer  learned  that  the  250  cars  equip- 
ped with  friction  gears  were  still  using  the  couplers  which  were 
applied  when  the  cars  were  built.    On  the  250  cars  equipped  with 
spring  gears  all  the  original  couplers  had  been  broken,  as  well 
as  a  complete  renewal  of  another  make  and  at  the  time  of  the 
investigation  all  of  the  spring  draft  gear  cars,  which  came  in  for 
coupler   failures   were   being   equipped    with    still   another   make, 
in  the  hope  that  the  last  type  of  coupler  would  be  better  than  the 
other  two.     They  failed  to  realize  that  the  trouble  was  due  to 
the  end  sills  being  so  strong  and  the  capacity  of  tlie  spring  draft 
gears  so  low  that  the  coupler  head  was  continually  being  driven 
against  the  end  sill  until  it  broke.  v:  •".  V  -  :..:^v-. 

If  railroads  would  keep  accurate  and  systematic  records  of 
expenditures  and  replacements  of  repairs  to  freight  cars,  separat- 
ing the  cost  of  draft  gear  maintenance  from  general  repairs, 
there  would  be  many  revelations  similar  to  this.  v  x-r ■'•■;.•;•••. - 
From  experience  in  car  design  and  inspection  of  failures  of 
different  parts  of  railway  equipment,  together  with  the  informa- 
tion obtained  from  reading  railway  literature  and  papers  before 
our  railway  clubs,  there  is  no  question  ("and  it  seems  to  be  cor- 
roborated by  all  published  reports),  that  the  enormous  expense 
of  car  maintenance,  damage  to  lading,  delays  from  break-in-twos. 
etc.,  would  be  materially  reduced  if  friction  draft  gears,  properly 
applied  and  maintained,  were  standard  on  all  railways.  To  be 
more  emphatic,  the  universal  use  of  friction  gears,  would  show 
as  great  improvement  in  conditions  as  the  change  from  link  and 
pin  connection  to  the  present  M.  C.  B.  coupler. 

LABORATORY    TESTS    OF    DRAFT    GEARS  ■'"•'■:■•'■":'=  " 

Much  time  and  space  could  be  taken  by  presenting  figures  and 
charts  of  tests  of  draft  springs  on  static  testing  machines  and 
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-:^-  tinder  falling  weights,  from  the  early  tests  under  the  ^T.  C.  B. 
V  ,■  drop  of  1.640  lb.  to  the  present  schedule  of  drop  and  rivet 
■■■;■  shearing  tests  under  a  9,000  lb.  weight,  but  these  results  have  been 
.'  i  published  so  generally  and  are  so  well-known  that  a  rehearsal 
•-•  '  of  this  data  is  unnecessary.  Drop  test  efficiencies  of  spring  and 
..;:..;  friction  gears  may  be  briefly  summed  up  by  the  following  state- 
.  f"^;  ments,  which  are  results  of  demonstrations  made  at  various 
:;■,:  times,  under  the  auspices  of  railroad  officers,  and  which  are 
• .  ■   matters  of  common  knowledge  among  railroad  mechanical  men : 

■■''■,-      (a)      A    9.000    lb.    weight    falling    5!^    in.    closes    the    most    powerful    draft 
'-    gear  spring  solid. 

^■.,.      (b)      .\   9,000   lb.    weight   is   required   to   drop    from    15    to   20   in.    to   close 
....-■■solid  a  friction  draft  gear  of  ordinary  capacity. 

(c)     The    above    draft    gear    springs    placed    upon    a    follower,    supported 

by    two    standard    draft    lugs,    attached    to    channels   by    nine    9/16    in.    rivets 

in   each   draft   lug,    required    15    blows   of   a    9,000   lb.    weight    falling  6   in., 

^\  ■  and  one  blow   from  a  height  of  9  in.,  to  shear  the  rivets. 

■■;■•"     (d)      .\    friction    draft   gear,    under   the   same   conditions,   before   shearing 

!  ■.■■'the  same  number  of  rivets,  required: 

••-"'.:,>•...•■.■■',■       15   blows   of   a   9.000   lb.    weight    falling     6   in.".  ■•-.•;';.;.'.  >.     . 
.>7':'V-' .:r>^';-'       15   blows   of   a   9,000   lb.    weight    falling     9   in.,'.'  ■>;;'.;  V;=.-^' 
.;.-•■    ':\r'''-:'-:;^::.  y"^      15   blows  of  a  9,000  lb.   weight  falling   12   in.    ■.;;•'•■":■.;.; .'."... 
''•■/ '^  •'-.■'':.'.■:     ..-^       15   blows   of  a   9.000   lb.    weight    falling    15    in.  ••":'•":;•  -'.i.' .=' 

.\.  i.^.:  :••■.','•■.■.•.  U  blows   of  a  9,000  lb.   weight   falling    18   in.  .":\  '/:  •  •' ',' 

.•.•:•;:;'■   "         "     '      • /'   road  tests  of  ar.vft  ge.\rs  '•     '•   ' 

."■-:.      There  are  many  who  do  not  consider  laboratory  tests  of  much 
::     importance,   because   of  the   conditions   being   so   different    from 
• .  "service.    For  this  reason  there  have  been  made,  in  different  parts 
:;  -jof  the  country,  several  draft  gear  demonstrations,  with  fifty  car 
:!  .trains  equipped  with  spring  and  different  forms  of  friction  gears. 
.'••■.The  two  most  important  tests  of  this  kind  were  the  Santa  Fe 
'    'ctests  at  Ft.  Madison,  la.,  in  1906.  and  those  on  the  Los  Angeles 
division  of  the  Southern   Pacific  in  1908.     In  order  to  illustrate 
the  comparative   service  operation  of  spring  and  friction   draft 
gears,  a  few  results  of  the  demonstrations  on  the  Southern  Pa- 
cific   (see    report   published    in   serial   form   in   the   Railway   Age 
Gazette,   and   the   Railway   and    Engineering   Review.    December, 
1908)   are  given  below. 
••••..•  ■■:■:.  Jerk  Test       .  ■        -  .,.>.. 

-■•;.'  Set  10  rear  brakes  by  air.  take  slack  with  full  throttle  and  throw  reverse 
lever  ahead;  engine  worked  on  sand.  CTrain:  50  cars,  dynamometer  car 
the  41st.) 

".»•"■.■■:■"[    ;.:!      Spring  (lear  ;■:;•'--.■.-...-,';■-■■! ;,       ':'•'      Friction  Gear  '''■.'■..:' 

^  ':'.':':  ''''yi'-y-'-^  260.000    11).    jerk"  "     ""  "  120.000    lb.    jerk       -^  ^^■■. 

'.,'■>'  ■■'■      ■;  '"'  lU-FF  Test 

..'.■•■-  Emergency  apjilication  of  the  brake  at  a  si)ecd  of  9'/i  miles  an  hour, 
steam  shut  off  just  previous  to  use  of  brake  valve.    (Dynamometer  car  41st.) 

Spring  Gear  Friction  Gear 

^■\rJ^.;\::^ ■%;■<:, $50,000  ib.  buff    :•  .^''i-' ■;■;■•■•  155,000  ib.  buff 

.■.^' ■;:  •  "■      (One  broken  coupler)  (Xo  damage) 

■''  '     '    '  Uele.\se  Test 

■■    '•.■      Accelerate  train   to   20   miles   an   hour,   tlu-n   apply  brakes   in    service  appH- 

■.-"cation  and  when  speed  has  been  reduced  to  13  miles  per  hour  open  throttle 
■'..{of  eu^ne.     (Dynamometer  car  26th  in  train.) 

■'  v'    .'.i,  •.''*:        Spring  Gear  Friction  Gear 

-■^y^^:'''^'''-'ry2B5.000    lb.    jerk     •:,   i-. ;  156.000    lb.    jerk 

^"■•.^,    .;'■■■  v..;.;/.' V  (Train  parted)  (Xo  damage;  train  kept  moving) 

>:-^  •     .  :■  .  .■.•'  gjj^jj.jj^-Q  i-Q^T  tests 

'      In  1905-1906  a  series  of  very  interesting  tests  was  made  by  a 

large  railroad;  the  method  employed  showed  in  the  best  possible 

:•,-  manner  the  inefficiency  of  spring  draft  gears.     At  the  foot  of  a 

;    -grade    a    substantial    bumping    post    was    erected,    against    which 

'  ;iwas  anchored  a  dynamometer  car.     To  the  yoke  of  the  coupler 

— .  en  the  opposite  end  of  the  dynamometer  car  from  the  bumping 

post  was  attached  a  slide,  containing  the  record  paper,  the  buffing 

stresses  from  the  striking  cars  being  registered  upon  the  paper, 

through    the    dynamometer,    in    tlie    usual    manner,    the    move- 

."' tnent  of  the  paper  being  co-incident  with  the  travel  of  the  coupler. 

'•  *  The  diagrams  showed  the  actual  operations  of  the  gears  in  the 

same  manner  that  an  indicator  card  illustrates  what  takes  place 

_    inside  of  a  steam  engine  cylinder. 

■■'■I     During  these  bumping  post  demonstrations,  tests  were  made 
with  loaded  cars  to  about  3  m.  p.  h.  and  with  an  empty  car  to 


Vol.  88,  No,  7 


7  m.  p.  h.  and  the  records  showed  the  low  cushioning  effect  of 
spring  gears  more  accurately  and  clearly  than  any  laboratory  or 

road  tests  could  do. 

...  ■•'■.' 

FRICTION    DRAFT   GEAR  "''         "   ^  "         ■•::■•"'      •_ 

The  preceding  comments  relating  to  the  inefficiency  of  spring 
draft  gears,  disclose,  in  comparison,  the  superiority  of  the  friction 
gear,  which  is  admitted  by  all  who  have  thoroughly  and  con- 
scientiously investigated  the  draft  gear  question  to  be  founded 
upon  the  best  principle  yet  devised  for  dissipating  the  stresses 
to  which  railway  equipment  is  -subjected.  The  design  of  friction 
gears  and  the  methods  of  operation  have  taken  several  forms,  but 
unless  some  better  principle  than  friction  is  discovered,  friction 
draft  gears,  with  possibly  sorrie  modifications  in  design,  will  he 
used  for  many  years  to  come.  ^:'.j!'::  ■'■''■:. "^.^-i"^::^''  :■:   ■.' 

Railroad  mechanical  men  are  often  skeptically  inclined  towards 
the  claims  made  by  the  makirs  of  railway  appliances,  but  it 
would  seem  that  the  friction  draft  gear  manufacturers  have  done 
their  part  well  in  furnishing  a  device  of  such  high  efficiency, 
when  it  is  considered  that  the!  spaces  allowed  for  the  apparatus 
are  very  limited  and  the  travd  (length  of  time  for  performing 
the  work)  is  much  less  than  '\%  should  be  for  dissipating  shocks 
of  such  magnitude :  and  also  |to  make  it  of  sufficient  strength, 
and  at  the  same  time  as  light  a^  possible,  so  as  not  to  increase  the 
dead  weight  of  the  car.  ' 

The  draft  gear  question  today  is  one  of  close  co-operation 
between  the  manufacturers  of  friction  draft  gear  and  the  rail- 
roads, with  especial  care  givei  to  the  proper  installation  upon 
cars,  periodical  inspections  and  renewal  of  repair  parts  when 
necessary.  These  suggestions,  if  put  into  practice,  will  undoubtedly 
result  in  more  efficient  service  from  draft  gears  and  better  pro- 
tection to  railway  equipment  and  will  assist  greatly  in 
answering  that  vital  question  wtich  is  worrying  railroad  officials 
so  much  today,  as  to  "how  to  reduce  the  cost  of  car  repairs?" 

A  REMEDY  FOR  DRAFT  GEAR  TROUBLES 

BY    GEORGE  THOMSON 
Master  Car  Builder,  Lake  Shore  &  Michigan  Southern,  Englewood,  111. 

What  is  draft  gear  and  what  is  it  used  for?  This  may  seem 
a  very  useless  question,  yet  if  the  truth  is  to  be  acknowledged 
we  must  admit  that  the  draft  ge^r  is  one  of  the  least  understood 
and  most  abti.sed  appliances  on  railroad  equipment.  The  draft 
gear  is.  to  state  it  plainly,  the  cjushion  between  the  back  end  of 
the  coupler  and  the  car,  and  Is  put  there  to  protect  the  car 
from  hard  knocks ;  therefore,  khe  better  the  cushion  we  use 
the  more  protection  we  give  thp  car,  which  means  a  reduction 
in  freight  car  trouble  and  the  dost  of  maintenance.  At  present 
draft  gear  is  distinctly  dividcq  into  two  kinds — friction  draft 
gear  and  spring  draft  gear — tiere  being  different  designs  of 
each  kind. 

Until.  prol)ably.  twelve  to  hlteen  years  ago  the  draft  gear 
commonly  in  use  consisted  of  one  or  two  springs  having  a 
capacity  of  19.0lX)  lb.  each.  Th(  se  springs  were  attached  to  the 
coupler  and  car  in  different  w:  lys.  With  the  old  type  of  link 
and  pin  coupler  this  type  of  geiir  proved  fairly  satisfactory,  but 
with  the  advent  of  the  automatic  coupler  came  the  rougher  and 
more   severe   handling   of   cars     n    switching   service,   so   that    it 


rs     r 
:rfiU 


was  found  that  a  more  powerfiU  gear  or  cushion  was  needed ; 
then  springs  having  a  capacity  of  30,000  lb.  were  brought  into 
use.  The  attachments  for  applying  the  draft  gear  to  the  cars 
were  also  imptoved  and  made  ptronger.  Wliile  these  springs 
gave  more  protection  to  the  car.  It  was  also  found  that  they  had 
a  very  destructive  recoil,  which  ciuscd  a  great  amount  of  coupler 
trouble,  ifuch  as  broken  knuckles,  .knuckle  pins  and  coupler  locks; 
in  addition,  this  rougher  handling  of  cars  also  entailed  a  vast 
amount  of  trouble  in  the  draft  gear  attaclunents  themselves, 
such  as  l)roken  yokes,  yoke  rivets,  center  sills,  draft  sills,  end 
sills,  buffer  l)locks  and  broken  draft  timber  bolts.  On  box  cars 
came  an  increase  in  bulged  or  broken  ends,  leaking  and  damaged 
roofs  and  side  doors  damaged  and  missing — all  this  increase  of 
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damage  due  to  the  more  severe  handling  of  equipment.  A 
large  amount  of  these  troubles  could  have  been  prevented  by 
the  use  of  a  draft  gear  giving  more  adequate  protection. 

Then  came  the  steel  underframe  and  all-steel  car.  On  an  all- 
wooden  car  the  cars  had  some  "give"  to  them  when  hit  hard 
enough,  and.  while  this  may  have  helped  out  the  draft  gear,  it 
was  pretty  hard  on  the  car.  With  a  properly  designed  steel 
underframe,  or  steel  car,  these  conditions  changed  and  the  draft 
gear  had  to  take  the  bumps,  as  there  is  no  "give"  to  the  steel  car. 

The  capacity  of  the  cars  and  the  number  of  cars  per  train 
were  also  increased.  Heavier  and  more  powerful  locomotives 
came  into  use.  so  that  in  addition  to  the  damage  to  cars  and 
lading  in  switching  yards  came  an  increase  in  difficulties  in 
handling  long  trains,  sucii  as  lireak-in-twos,  which  is  a  very 
serious  matter.  A  break-in-two  means  that  not  only  the  train 
itself  is  delayed  while  the  damaged  car  is  being  switched  to 
a  side  track,  but  it  may  also  delay  other  trains,  and  very  often 
cause  wrecks.  Men  studying  this  question  came  to  the  con- 
clusion that  a  more  powerful  draft  gear  was  needed :  but,  while 
they  wanted  m(>re  draft  gear  capacity,  it  was  preferable  to  obtain 
this  without  any  increase  in  recoil ;  in  fact,  it  was  found  highly 
desirable  to  reduce  the  recoil  of  draft  gears.  Therefore,  this 
additional  capacity  could  not  be  obtained  by  the  use  of  spring? 
alone  for  the  \ery  reason  that  every  pound  of  energy  used  to 
close  a  spring  is  returned  in  the  form  of  a  "kick-back"  or  recoil. 

After  a  great  deal  of  experimenting,  the  friction  draft  gear  was 
devised.  In  this  type  of  gear  the  springs  are  not  called  upon 
to  do  all  the  work,  as  the  frictional  resistance  is  brought  int"^ 
use.  This  causes  a  large  part  of  the  energy  delivered  to  the 
coupler  by  cars  striking  together  to  l)e  used  in  overcoming  ihe 
frictional  resistance  of  the  draft  gear  friction  parts.  Thorougli 
tests  show-  that,  while  it  would  take  a  large  amount  of  energy 
to  close  a  friction  draft  gear,  it  also  has  very  little  recoil. 
Friction  draft  gears  have  been  tested  in  different  ways  and  have 
proved  their  superiority  over  any  and  all  forms  of  spring  draft 
gear,  this  not  only  in  laboratory  tests  but  also  in  road  and 
service  tests.       ;J.;;- '■••''•::'■■:•■;■:.•':  •,\:'\:;''':/V  .;:c 

Several  railroads  have  at  times  fitted  out  test  trains,  equipping 
them  with  different  types  of  draft  gear,  both  spring  and  friction, 
and  conducting  a  series  of  tests.  These  experiments  proved 
beyond  a  doult  that  the  trains  equipped  with  a  good  friction 
draft  gear  could  be  handled  with  greater  despatch  and  with  far 
less  liability  of  break-in-twos  than  trains  equipped  with  any 
form  of  spring  draft  gear.  The  shocks  to  which  these  trains  are 
subjected  due  to  train  handling  were  accurately  recorded  by 
means  of  a  dynamometer  car^ ',-[,,:' j'-  -.?';V  ;.:';'!( "■^: 

The  tractice  effort  of  the  locomotive  has  increased  from  the 
50.000  or  60,000  lb.  of  several  years  ago  to  as  high  as  160.000  lb. 
on  a  large  Mallet  engine  just  built.  A  locomotive  having  a 
tractive  effort  of  only  60.000  lb.  is  sufficient  to  close  a  spring 
draft  gear  solid,  which  leaves  no  cushion  in  the  gear  to  take 
care  of  emergencies.  All  these  facts  tend  to  prove  the  need  for 
a  draft  gear  giving  more  protection. 

The  original  friction  draft  gears  had  a  travel  of  2'4  in., 
whereas  the  spring  draft  gears  have  only  1^  in.  This  increase 
in  travel  alone  was  of  great  benefit,  and.  added  to  the  other 
desirable  qualities  of  a  friction  draft  gear,  helped  to  solve  a 
large  number  of  the  draft  gear  troubles.  Since  then  various 
designs  of  draft  gear  have  been  placed  on  the  market,  some  of 
them  being  widelv  used  today  while  others  had  only  a  short 
life. 

Manufacturers  are  constantly  endeavoring  to  improve  their 
devices  until  now  there  is  at  least  one  make  of  draft  gear  having 
a  travel  of  314  in.,  an  increase  of  1'/^  in.  over  the  travel  of  the 
spring  draft  gear.  This  manufacturer  realized  that  a  long  travel 
was  not  only  desirable  but  very  effective  in  destroying  hard 
blows  to  which  the  cars  are  subjected. 

The  friction  draft  gear  has  solved  many  troubles  and  it 
remains  to  be  decided  which  make  is  most  desirable.    The  friction 


draft  gear  should  have  some  means  to  compensate  for  slaek 
which  may  occur  due  to  wear  of  the  parts  of  the  device.  This 
provision  to  compensate  for  slack  should  preferably  be  some 
form  of  adjustment  which  will  accomplish  this  without  reducing 
the  length  of  travel,  as  reduction  in  travel  means  reduction  of 
efficiency.  The  design  of  draft  gear  should  be  such  that  it  will 
exclude  small  parts  which  may  be  easily  broken  or  damaged. 
The  design  should  not  be  complicated,  thus  making  it  easy  for  the  -• 
average  repair  man  to  handle  it  when  necessary.  :;.\    .'•■..'.  !> 

The  draft  gear  is  fully  as  important  to  a  car  as  the  air  hrake 
and  it  would  be  to  the  railroads'  advantage  if  they  would  main- 
tain as  systematic  an  inspection  of  draft  gear  as  they  do  of  air 
brakes.     If  air  brakes  were  applied  to  the  car  and  never  looked   ;. 
after,  how  long  do  you   suppose  they   would   give  good   efficient 
service?     Other  parts  of  the  car  are  regularly  inspected,  so  why 
not   the   draft  gear   and   thereby   keep   it    working   at   maximum- 
efficiency?    A  preferable  design  of  draft  gear  would  be  one  that-A; 
is  easy  to  inspect  and  maintain.     Some  designs  of  friction  draft 
gear  are  so  constructed  that  if  anything  is  damaged  or  broken 
the    gear    is    a    complete    loss,    while    in    others    the    broken    oT'.:' 
damaged  parts  can  be  replaced  and  the  draft  gear  put  in  work-:  i 
ing  condition,    v":;^  •  -.  r:, ..:-<■.■:-■'  -■y-^.'::'-^::.-'--j    ../■;::<  "^ 

Railroads  which  have  made  a  fair  aiid  invpjirtial  inx'esttgsttion;- . 
of  various  draft  gears  have  never  failed  to  find  the  friction  draft., 
gear  far  more  efficient  than  any  form  of  spring  draft  gear  ever  " 
made.     Statistics  of  the  cost  of  car  maintenance  show  that  cars';" 
equipped  with  good  friction  draft  gears  cost  far  less  to  maintain 
tlian    cars    equipped    with    spring   draft    gears.      Some    roads,    in 
keeping  the  cost  of  maintenance  covering  repairs  due  to  draft  gear'"',' 
performance,  do  not  go  far  enough,  as  the  cost  of  repairs  to  the- " 
draft    gear   does   not   cover   everything.     The   cost   of    replacing 
hroken  couplers,  broken  sills,  yokes,  yoke  rivets  and  attachments 
should  also  be  included ;  in  fact,  it  is  hard  to  tell  just  where  to'  . 
stop,  as  a  good  friction  draft  gear  protects  the  whole  car  while  .^'i. 
a  poor  draft  gear  causes  more  or  less  damage  to  the  entire  car. 
particularly  in  case  of  a  box  car.  where  it  is  not  only  destructive 
to  the  car  but   also  to  the   lading.     It  also   puts   a  car   out   of 
service   while   necessary  repairs  are  being  made,   thus   reducing 
the  earning  capacitv  of  the  car.  '••.':;■..      V-  :  • 

A  number  of  roads  which  have  had  wooden  cars  equipped 
with  spring  draft  gear  that  were  a  constant  source  of  trouble, 
are  at  present  stopping  this  trouble  by  removing  the  old  obsolete 
draft  gear  and  applying  either  steel  underframes  or  cast  metal 
draft  arms  to  the  cars  and  equipping  them  with  good  friction 
gear.  The  roads  doing  this  have  made  a  study  of  draft  gear 
conditions  and  find  that,  while  a  spring  gear  is  i)robably  cheaper 
than  the  friction  as  to  initial  cost,  it  costs  far  more  money  in 
the  end  in  paying  for  repairs  because  of  poor  protection.        .-,,■, 

While   some   of   the   roads   have   looked   into   the    draft    gear 
question,  there  are  a  number  of  them  which  have  paid  very  little 
or  no  attention  to  it.    They  cannot  realize  what  inadequate  draft 
gear  is  costing  them  until  they  get  right  down  and  analyze  the,; 
cost  of  repairs   due  to  inferior  draft  gear   and   take   into   con-   • 
sideration  the  total  cost  necessary  to  put  a  car  l)ack  into  servici^ " 
after  it  has  been  hammered  to  pieces  by  not  having  the  necessary 
protection.     A  number  of  roads  have  kept  records  of  these  costs 
and  after  doing  it  there  has  always  been  one  result ;  they  have 
quit  using  inadequate  draft  gear  and  have  put  on  the  best  draft 
gear  they  could  buy,  with  the  result  that,  instead  of  having  cars 
on   the  repair  track   all   the  time  and  having  congested   tracks, 
they  are  keeping  their  cars   in   service  where  they  are  earning 
revenue  instead  of  helping  to  swell  the  expense  account. 

Another  question.  Why  do  not  all  railroads,  when  buying 
draft  gear,  make  an  investigation  as  to  the  merits  of  the  different 
draft  gears  and  have  certain  requirements  covering  draft  gear?- 
Thcy  will  inspect  various  articles  going  into  the  manufacture  of 
the  car,  but  when  it  comes  to  the  question  of  draft  gear  they 
generally  do  not  pay  verj'  much  attention  to  it.  There  are  draft 
gear  testing  laboratories  in  this  country  where  the  railroads  are 
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at  liberty  to  conduct  any  laboratory  test  they  care  to.  These 
laboratories  have  been  put  up  at  great  expense  by  the  draft  gear 
manufacturers,  and  there  are  at  least  two  companies  which  are 
willing  to  offer  their  laboratories  to  any  railroad  at  any  time 
in   order   that   they   may   conduct   draft   gear   investigations.      It 

■  seems,  howe\er,  that  some  of  the  railroads  do  not  realize  the 
importance  of  a  draft  gear  and  what  it  means  to  them  in  dollars 
and  cents.      When  the  selection  of  a   draft  gear  is  left  to  the 

■  purchasing  agent,  as  it  sometimes  is,  he  will  generally  buy  the 
•  cheapest  sort  of  draft  gear  regardless  of  the  fact  that  this  same 

cheap  draft  gear  is  going  to  cost  a  whole  lot  of  money  for 
repairs  later  on.  Again  the  selection  of  draft  gear  is  often  made 
by  some  superior  officer  who  is  not  acquainted  with  the  different 

:  devices,  and  who  will  often  go  against  the  recommendations  of 

"his  mechanical  men  who  have  made  a  study  of  the  subject. 

The  M.  C.  B.  Association  has  made  many  and  thorough  in- 
vestigations of  various  articles  used  in  car  building,  but  for 
some  reason  or  other  has  done  very  little  along  the  lines  of  draft 
gear  investigation.  I  will  grant  that  it  has  made  some  investiga- 
tions and  has  gathered  some  valuable  data,  but  it  has  merely 
scratcJied  the  surface  and  has  not  gone  deep  enough.  Within 
the  past  two  years  it  has  conducted  a  long  investigation  into  the 

.  manufacture   and   design   of   couplers    with   the   idea   of   making 

:  a  .stronger  coupler  and  thus  reducing  the  enormous  number  of 
broken  couplers  occurring  every  day.  \t  the  M.  C.  B.  conven- 
tion held  in  Atlantic  City  in  1913,  various  types  of  couplers  were 

.  on  exhibition  illustrating  ideas  of  strengthening  them  and 
eliminating  some  of  the  present  troubles.  The  weight  of  the 
coupler  was  increased  from  300  lb.  to  500  lb.  to  overcome  coupler 

.troubles.  Again  we  ask  the  question,  why  do  not  they  also  in- 
vestigate the  draft  gear  and  see  if  something  cannot  be  done 
there  and  thus  help  the  coupler  troubles  by  using  an  efficient 
cushion  back  of  the  coupler? 

Railroads  which  have  followed  it  up  know  that  fewer  couplers 
are  broken  when  used  in  connection  with  friction  draft  gear 
than  when  used  with  spring  draft  gear.  These  facts  are  also 
more  forcibly  brought  out  when  the  records  include  steel  cars, 
for  as  above  stated  a  steel  car  has  no  "give"'  to  it,  to  help  out 

"the  poor  draft  gear,  as  is  the  case  with  a  wooden  car.  The  steel 
car  is  here  to  stay,  so  why  not  use  all  the  draft  gear  protection 
I  ossible    and     reduce     draft    gear    and    coupler    troubles    to    a 

.  minimum?      ■     ••....,■    -  •-.  .-     ..    .   ...  ...   . 


■  ./  IMPORTANCE  OF  THE  DRAFT  GEAR  PROBLEM 

:^X   ^;;:  BY  w.  H.  HAUSER  ■     .  sr 

Engineer  of  Tests,  Chicago  &  Eastern  Illinois,  Chicago 

Before  we  can  discuss  draft  gear  intelligently  we  must 
have  a  proper  understanding  as  to  what  is  involved  in  the 
draft  gear  question.  Just  what  relationship  does  the  draft 
gear  bear  to  the  car?    What  is  it  designed  to  do  for  itself,  or 

.for  the  car?  Is  the  whole  matter  of  sufficient  importance  to 
merit  discussion?  Are  there  any  differences  resulting  from 
the  use  of  different  draft  gears?  Is  there  enough  involved 
to  warrant  any  such  investment  of  time  and  money  as  has 
been  made  to  perfect  the  air  brake,  for  instance? 

The  draft  gear  is  very  evidently  placed  where  it  is  for  the 
purpose  of  minimizing  the  shock  delivered  to  the  coupler 
in  transmitting  it  to  the  car.  It  is  evident  that  when  running 
on  a  smooth  roadbed,  except  in  the  case  of  wrecks,  the  car 
is  not  subjected  to  any  damaging  jolts  or  jars,  except  such 
as  are  delivered  to  it  upon  the  coupler  and  through  the  draft 
gear.  It  is  evident  then  that  outside  of  certain  normal  re- 
pairs, which  are  necessary  because  of  wear,  on  such  parts 
as  wheels,  axles,  brake  shoes,  journal  bearings,  or  such  items 

.as  painting,  or  air  brake  maintenance  and  lubrication,  there 
is  no  car  repair  expense  but  what  is  directly  chargeable  to 
such  shocks  as  are  received  by  the  coupler  and  transmitted 
through  the  draft  gear  to  the  car. 

To  thoroughly  understand  the  draft  gear  and  what  is  in- 
volved  in   it.   it   must   first   be   appreciated   that   car   repair   ex- 


pense, such  as  broken  couplers,  knuckles,  knuckle  pins,  draft 
springs,  draft  sills,  draft  castings,  followers,  truck  bolsters, 
oil  boxes,  etc.,  are  directly  chargeable  to  the  shocks  received 
by  the  coupler  and  transmitted  through  the  draft  gear  to  the 
car.  Among  breakages  might  be  included  bursted  car  ends, 
leaking  roofs,  loose  running  boards,  missing  car  doors,  bent 
underframes  and  broken  en|i  sills.  Here  is  a  damage,  or  a 
breakage,  not  due  to  legitimjtite  wear,  in  which  the  draft  gear 
is  very  evidently  involved. 

There  is  more  involved  tn  the  draft  gear  problem  than 
simply  this  breakage.  Resultant  upon  car  failures  come  de- 
lays to  traffic  and  damaged  lading;  there  is  the  further  result 
of  crowding  of  terminals,  lof  the  necessity  for  larger  rip 
tracks  and  more  repair  shops.  Without  attempting  to  esti- 
mate what  is  involved  in  delays  to  traffic  and  the  crowding 
of  terminals,  the  expense  of  kvhich,  though  enormous,  is  hard 
to  estimate,  it  is  possible  to  come  to  a  better  appreciation  of 
what  is  involved  in  the  draft  gear  by  analyzing  some  of  the 
statistics  that  have  been  pfblished  relative  simply  to  car 
repair  expense.  I        %.  iOc:  ••{•v'^:    ";.;,.;•-"■':.;  V;*- 

We  get  statistics  as  to  wriat  car  maintenance  is  costing 
from  statements  issued  by  th^  American  Railway  Association, 
the  Interstate  Commerce  Commission,  and  individual  roads. 
The  average  cost  to  maintain  a  freight  car  in  this  country 
appears  to  be  something  over  $80  per  car  per  year.  Eliminat- 
ing those  parts  of  the  car  \thich  wear,  as  being  items  that 
are  not  involved  in  the  study  of  the  draft  gear,  we  find  that 
a  very  large  proportion  of  the  car  repair  maintenance  cost  is 
caused  by  breakages.  BreaUages  do  not  come  from  wear, 
but  from  blows  or  shocks.  The  draft  gear  was  originally 
put  on  the  car,  and  the  supposition  is  that  it  is  now  placed 
on  the  car,  for  the  purpose  if  preventing  any  disastrous  re- 
sults from  blows  or  shocks  jivhich  may  be  delivered  to  the 
coupler.     Without  any  argument  to  prove  just  exactly  how 


much  expense   is  chargeable 


to   shocks,  it  can   safely  be  as- 


sumed that  the  car  '"break;  i"  down  much  faster  than  it 
"wears"  out. 

Recent  statistics,  covering  eleven  of  the  larger  western 
roads,  show  that  on  the  average  each  freight  car  of  the  eleven 
roads  was  repaired  once  a  moath,  at  an  average  cost  per  time 
of  repair  of  $6.26.  This  gives!  for  the  twelve  months,  or  one 
year,  over  $75  in  repair  expense.  The  cost  of  repairs  on  the 
eleven  roads  referred  to  ran,  from  a  minimum  average  of 
$35  per  car  on  one  road  to  a  nBximum  average  of  $134  per  car 
on  another  during  the  years  1909,  1910  and  1911.  The  average 
mileage  per  car  per  year  ran  from  a  little  over  5,000  miles  as 
a  minimum  to  nearly  20,000  miles  as  a  maximum. 

These  figures  are  interesting  in  showing  the  average  mile- 
age of  cars  and  the  average  cost  of  maintenance  for  the 
mileage  made,  but  in  making  this  mileage,  if  these  same  cars 
were  subjected  simply  to  normal  or  natural  wear,  such  as 
would  occur  on  wheels,  axles,/ journal  bearings,  brake  shoes, 
or  items  of  this  kind,  the  average  car  repair  expense  could 
not  possibly  come  within  one-|alf  of  the  $75  which  it  cost  to 
keep  these  cars  in  repair.  Si:nilar  figures  may  be  obtained 
by  anyone  interested,  and  are   easily  verified. 

There  is  involved,  then,  in  the  draft  gear  problem,  car 
maintenance  expense  to  rathdr  large  and  startling  figures. 
While  these  figures  refer  only  to  a  few  roads,  for  only  three 
years,  other  figures  are  easily  obtainable,  covering  a  period 
of  eleven  years.  For  instance^  on  some  of  the  larger  roads 
the  expense  of  maintenance  per  car  mile  ten  years  ago  was 
as  low  as  3.7  mills;  in  1911  this  expense  increased  to  7.9  mills, 
an  increase  of  over  113  per  pent.  There  should  be  taken 
into  consideration,  of  course,  ii  the  increase  in  maintenance 
expense,  the  increase  of  capacity  and  the  revenue  load  in- 
crease. Referring  to  this  same  group  of  roads,  statistics  show 
that  during  a  period  of  eleven  years  there  was  an  increase 
in  freight  car  capacity  of  34.19  per  cent,  and  a  revenue  load 
increase  of  28.54  per  cent,  but  fwith  it  an  expense  of  mainte- 
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nance  increase  of  67.85  per  cent.  The  car  maintenance  ex- 
pense in  which  the  draft  gear  is  not  involved  is  certainly- 
large  enough  in  any  one  year,  but  the  increase  of  the  main- 
tenance expense  in  which  the  draft  gear  is  involved  is  simply 
,,.  ..appalling.  It  would  be  bad  enough  if  we  could  stand  still, 
.:  but  where  is  a  continued  increase  to  lead  us? 

Figures  from  1900  to  1910  throw  an  interesting  side  light 
on    the    maintenance    of    equipment    as    compared    with    main- 
tenance  of  way  and   the   cost   of   conducting   transportation. 
In    1900  the  proportionate   cost   to  the  whole   of  conducting 
transportation  was  55.04  per  cent;  for  maintenance  of  way, 
21.97  per  cent,  and  for  maintenance  of  equipment,  18.84  per 
cent.     In  1910  the  proportion  was,  for  conducting  transporta- 
tion, 50.29  per  cent;  for  maintenance  of  way.  20.22  per  cent, 
v^;"' _.;  and   for  maintenance  of  equipment.   22.66  per   cent — a   decrease 
;;'•.'•..*"  the  first  two  items,  but  a  decided  and  large  increase  in 
r.'..5r^;.  the  last  item,  that  of  maintenance   of  equipment. 

To  cite  an  individual  case,  the  cost  of  maintenance  of  way 
and   structures  on  one  of  the  large   railways   for  the   calendar 
y./vyear    1910    was    $20,342,488.      The    total    cost    of    conducting 
.;-^^''7  transportation  was  $57,200,886.     The  ratio  of  maintenance  of 
way  to  cost  of  transportation  was  35.56  per  cent.     It   con- 
stituted  17.71    per   cent   of  the   total   operating  expense,   and 
took  12.67  of  the  total  operating  income.     Maintenance   of 
eciuipment  cost  $31,117,989  and  its  ratio  to  expense  of  con- 
ducting transportation  was  54.27.     It  constituted  27.1  per  cent 
of  the  total  operating  expense,  and  it  took  19.38  per  cent  of 
V-r/.:\;the   entire  operating  revenue   of  the   road.     Repairs   and   re- 
.\> 'C^/^newals     of     locomotives     cost     $3,612     per     locomotive.      There 
'    were   3,426  locomotives — hence   the   entire   expense   of   main- 
taining them  was  $12,375,605.    This  was  $2,277,038  more  than 
the  cost  of  all  the  fuel  they  burned.     It  averaged  12.79  cents 
per  mile  run.     Maintenance  of  freight  cars  cost  $13,840,087. 
or  $99.08  per  car.     The  total  cost  was  $3,741,526  more  than 
the    total    cost    of    fuel    burned    in    locomotives.      The    total 
freight  car  mileage  was  1.172.687.533.     The  cost  per  freight 
>.:;.r.:car  mile  was  therefore  1.18  cents.  '';  v;  ■:;>•.>■::.:;   i- a 

:;[-..■;,.      To  run  a  freight  train  of  fifty  cars  a  hundred  miles  cost  as 
.:  \ -,^.-Iiollows: 


f--. 


Locomotive    inaii.ter.ar.ee  '> . 

Fuel     

Freight    car    mair.tenance.  .  . 


.  if  .•  •  ^  J  i^t 


>     •    •■•  •    •,••'•.•«    4 


.$12.97 
.   10.44- 
.   55.00 


^In  other  words,  it  cost   to  maintain  the  freight  cars  in   the 
"  train  more  than  two  and  one-third  times  the  cost  of  fuel  and 
locomotive  maintenance  combined.  ,  -,  V; 

Take  twenty-two  of  the  larger  roads  and  the  expense  of 
repairing  freight  cars  in  the  two  jears  1910  and  1911.     These 
figures  are  easily  available  and  their  accuracy  is  not  in  ques- 
tion.    In   1910  the  average  capacity  of  the   freight  cars  on 
..these  roads  was  35  tons,  in   1911  the  average  capacity  was 
35.9  tons,  an  increase  of  2.6  per  cent,  but  the  average  number 
of  tons  of  revenue  freight  per  loaded  car  was  in  1910.  20.2 
..'tons,  and  in  1911,  20.14  tons,  a  decrease  of  0.3  per  cent.     The 
total  cost  of  maintenance  expense  of  the  freight  cars  on  these 
twenty-two  roads  for  1910  was  $64,516,474.     In  1911  the  same 
expense  was  $78,841,349.     The  cost  of  maintenance  of  freight 
cars  per  mile  run  in  1910  was  0.71  cents,  and  for  1911.  0.90 
/Cents,  an  increase  of  26.75  per  cent. 

Again  it  becomes  most  apparent  that  there  is  a  great  deal 
involved  in  the  draft  gear  problem.  It  is  not  the  wear  to 
-freight  cars  that  is  costing  money — it  is  the  damage  to  freight 
•-.cars  that  is  piling  high  the  expense.  The  damage  comes,  not 
from  the  wear  upon  the  coupler,  but  from  the  blow  upon 
the  coupler,  and  from  the  fact  that  the  blow  upon  the  coupler 
is  transmitted  through  the  draft  gear  to  the  car.  It  is  very 
evident  that  the  blow  should  not  be  transmitted,  but  should 
be  absorbed  in  the  draft  gear,  even  at  the  expense  of  the 
draft  gear,  as  it  is  a  self-evident  proposition  that  it  would  be 
very  much  cheaper  to  repair  draft  gears  than  it  is  to  repair 
cars.  ■'■■■.:  :■•,/-  ^>---•  ■  -  ..: 


A  more  recent  analysis  of  the  freight  car  matntenance 
record  over  a  period  of  ten  years  for  thirty  of  the  leading 
railroads,  giving  in  detail  the  number  of  car  miles  and  the 
total  expense,  shows  the  cost  per  mile  run  in  1902  to  have 
been  0.569  cents;  in  1912  to  have  been  0.918  cents,  an  increase 
of  61.3  per  cent.  During  that  period  the  average  capacity  of 
freight  cars  in  service  increased  33.46  per  cent  and  the  aver- 
age number  of  tons  of  revenue  freight  per  loaded  car  mile 
increased  21.63  per  cent.  On  the  basis  of  the  ton  mile  there 
is  an  increase  of  39.15  per  cent  in  the  cost  of  freight  car 
maintenance.  These  same  figures  show  that  the  highest  cost 
per  ton  mile  is  1.223  mills,  and  the  highest  cost  per  car  mile 
is  1.390  cents.  Cost  "for  maintenance  of  equipment.  100  tons, 
100  miles,  on  a  group  of  four  roads  was  in  1902.  $4.44;  in  1912, 
$5.72.  On  another  group  of  four  roads  in  1902  the  cost  was 
$4.70,  as  against  $7.19  in  1912,  an  increase  of  52.98  per  cent.. 
On  a  group  of  ten  roads  where  the  cost  was  $7.53  in  1902,  it 
was  $10.15  in  1912  an  increase  of  34.79  per  cent.  A  bulletin 
of  the  American  Railway  Association  of  a  few  months  ago 
showed  an  average  of  6.93  per  cent  of  the  freight  cars  in 
the  repair  shop.  : 

There  seems  to  be  no  question  from  the  mass  of  authentic 
statistics  available  that  car  maintenance  expense  is  upon  the 
increase  and  is  increasing  more  rapidly  than  are  the  expenses 
in  any  other  department  of  railroad  operation.  As  a  large 
proportion  of  the  car  repair  maintenance  expense  is  not  due 
to  simple  wear  of  parts,  but  to  damage  of  parts,  and  as  dam- 
age comes  from  blows  or  shocks,  and  as  blows  or  shocks 
should  be  minimized  in  the  draft  gear,  there  seems  to  be  but 
one  conclusion,  and  that  is  that  the  draft  gear  and  what  is 
involved  in  it  is  a  matter  of  tremendous  importance.  The 
millions  of  dollars  of  car  repair  expense  can  be  very  greatly 
reduced  by  the  reduction  of  damage  resultant  from  shocks  in 
railway  operation.  The  reducing,  minimizing  or  eliminating 
of  shocks  is  something  which  should  be  taken  care  of  in  the 
draft  gear.  It  becomes  then  a  very  important  matter  in  the 
purchasing  of  draft  gear  to  select  a  type  which,  under  test, 
shows   the   highest  capacity  with   the  least   recoil.    -_,  .     . 

u  ,;       THE  SO-CALLED  DRAFT  GEAR  PROBLEM     v  :     ;- 

"•■..';'    ■'V-.-.:.-  BY  MYRON  E.  WELLS         :  / .:/ ■•■  v -/. :  .iX-^v  / ' .' '•■ 

Ann  Arbor,  Mich. 

From  an  economic  standpoint  the  draft  gear  problem  is  cer- 
tainly most  important.  W.  E.  Symons,  before  the  Western  Rail- 
way Club,  made  a  very  reasonable  estimate  of  the  annual  cost 
of  repairs  to  freight  cars  that  occur  through  the  draft  gear  alone, . 
and  placed  the  figure  at  approximately  ninety  million  dollars. 
This  does  not  take  into  account  the  loss  and  damage  claims,  the 
cost  of  switching  bad  order  cars  to  and  from  the  repair  track, 
the  delays  to  traffic  and  the  consequent  overtime.  It  is  also  a 
most  important  factor  in  keeping  the  average  daily  mileage  of 
freight  cars  down  to  the  very  low  figure  of  twenty-five  miles  a 
day.  This,  to  my  mind,  is  a  great  source  of  lost  efficiency,  and 
one  not  usually  taken  into  account.  .■^..    ',:,.;   ..'.—■    r 

The  combined  effect  of  all  these  handicaps  results  in  greatly  re-'. 
ducing  the  efficiency  of  the  railroads.  When  all  these  matters  are  ' 
carefully  considered  and  taken  into  account,  the  recent  estimate 
quoted  by  the  Railway  Age  Gazette  of  two  hundred  and  fifty  mil- 
lion dollars'  damage  per  annum  caused  by  draft  gear  troubles  is 
not  far  wrong.  At  any  rate  any  efforts  to  solve  the  problem  are 
certainly  worth  while,  and  I  am  very  glad  to  add  my  mite,  be- 
cause I  have  for  a  good  many  years  held  some  very  positive 
ideas  on  the  subject. 

It  is  already  well  known  that  the  modern  type  of  friction 
draft  gear  is  the  best  and  most  efficient  so  far  produced.  Un- 
derstand, I  am  speaking  of  the  type  in  general,  and  not  any  par- 
ticular make.  And  with  this  improvement  in  friction  draft  gears 
we  have  advanced  some,  but  the  problem  of  reducing  the  ex- 
pense of  car  repairs  is  still  unsolved. 
■{     I  want  to  ask.   in  this  connection,  why  is  there  this  distrust 
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as  to  the  work  of  our  mechanical  men  along  the  lines  of  im- 
proved draft  gears?  Xo  one  is  offering  prizes  for  data  to  show 
that  the  locomotives  and  cars  of  the  present  day  are  an  im- 
provement over  what  we  had  ten  and  twenty  years  ago,  because 
that  fact  is  beyond  question ;  so,  also,  is  the  fact  of  the  present 
improved  friction  draft  gears.  Our  railroad  mechanical  men 
are  a  valiant  lot.  They  are  usually  equal  to  any  emergency. 
They  have  made  wonderful  strides  in  improving  locomotives  and 
cars  generally,  but  their  work  on  improved  draft  gears  is  ques- 
tioned at'.d  in  grave  doubt,  so  much  so  that  it  is  now  asked, 
What  have  they  done?  Js  there  any  real  improvement,  and  what 
is  now  the  most  efficient  type  of  draft  gear? 

On  the  improvement  of  any  particular  mechanical  problem  the 
effort  put  forth,  and  the  improvement  made,  is  usually  in  pro- 
portion to  the  necessity  for  improvement ;  and  of  all  the  im- 
portant necessities  in  modern  railroading  none  has  called  louder 
or  been  more  persistent  than  the  one  that  has  asked  for  an  im- 
proved draft  gear.  My  private  opinion  is  that  this  has  been 
well  met  by  our  mechanical  men,  and,  considering  the  limitations 
under  which  they  have  been  compelled  to  work,  they  have  done 
nobly  in  producing  the  present  friction  draft  gears,  and  their 
efforts  are  to  be  commended  rather  than  questioned  and  criti- 
cized. If  there  is  anyone  who  dcjulits  the  efficiency  of  the  present 
friction  draft  gears  I  would  ask  him  to  not  only  read,  but 
study  carefully,  first,  the  tests  of  a  committee  of  the  Master 
Car  Builders'  .Association  reported  in  1908.  Second,  the  actual 
road  tests  on  the  Southern  Pacific  Railroad,  published  in  the 
Railway  Age  Gazette  of  January  H,  1909.  Third,  the  facts  and 
figures  presented  by  J.  C.  Fritts  on  this  subject  at  the  Septem- 
ber.  1913.  meeting  of  the  Central   Railway  Club. 

If  they  will  take  the  trouble  to  go  over  this  evidence  carefully 
I  do  not  understand  how  they  can  still  continue  to  doubt.  As 
for  myself  I  am  thoroughly  convinced,  not  only  from  the  facts 
cited,  Inn  from  personal  experier.ce,  that  modern  friction  draft 
gears  do  absorb  shock ;  and  the  Master  Car  Builders"  tests  show- 
that  draft  gears  after  from  one  to  five  years'  actual  service  were 
equally  efficient  with  the  new  in  absorbing  the  shock. 

Perhaps  a  large  share  of  the  distrust  in  friction  draft  gears 
comes  from  the  fact  that  the  method  of  absorbing  the  shock  by 
friction   is   sort   of   parado.xical   and   hard   to  understand.      It   is 
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gether;  third,  and  he  says  the  mf>st  important,  is  the  starting  of 
trains  and  taking  slack.  Under  tjiis  head  he  mentiors  as  a  sug- 
gestion that  cars  are  sometimes  damaged  in  switching  yards.  I 
do  not  like  this  classification,  and  I  am  going  to  put  the  switch- 
ing of  cars  in  yards  as  the  on«  great  cause  of  most  of  our 
drawbar  trouble.  Cars  are  damaged  in  yards  20  to  1  for  those 
damaged  on  the  road,  and  my  proof  for  this  is  the  difference  in 
the  trouble  in  maintaining  the  (  raft  gears  on  yard  and  road 
locomotives.  ;>;,.*•  . 

In  road  work  practically  all  of  |he  work  is  done  on  the  tender 
drawbar.  Any  roundhouse  foreman  can  tell  how  long  an  aver- 
age tender  draft  gear  will  last  ia  the  average  switching  yard. 
The  fact  of  the  matter  is  that  thev  do  not  last  at  all ;  and  for 
this  reason  you  will  find  all  yar<J  locomotives  doing  the  work 
with  the  front  end.  Not  only  this,  but  you  will  find  that  the 
front  ends  of  yard  locomotives  have  been  wonderfully  strength- 
ened beyond  anything  possible  on  m  average  tender  or  car.  The 
extension  frames  have  been  short  ?ned  and  made  much  heavier ; 
in  some  cases  a  large  cast  steel  fillirg  piece  is  placed  between 
the  frames  to  add  strength,  i  h^  it  has  been  found  that  the 
ordinary  front-end  timber  is  entirely  inadequate,  and  this  has 
been  replaced  by  a  cast  steel  member,  and  even  then  the  round- 
house foreman's  troubles  are  not  .over  in   maintaining  it. 

The  necessity  for  switching  from  the  front  end  of  yard  loco- 
motives is  so  great  that  in  some  capes  the  reverse  lever  has  been 
changed  to  the  left  side  of  the  locbmotive  in  order  that  the  en- 
gineer may  be  on  the  inside  of  the;  curve  in  some  yards  where  a 
large  amount  of  switching  is  done^  And  while  there  is  all  this 
trouble  with  yard  switching  engines  the  roadmen  are  going 
along  day  after  day  doing  all  the  U'ork  with  the  drawbar  on  the 
tender,  with  very  little  drawbar  tirouble. 

During  a  six  months'  period  recently  I  rode  thousands  of 
miles  on  freight  trains  on  a  trunk  l|ne  railroad ;  and  in  that  time 
n(j  train  I  was  on  pulled  out  a  drafwbar,  and  I  received  but  one 
f.cverc  shock,  and  this  did  not  damage  the  drawliars  to  make  a 
delay.  In  a  large  majority  of  cases  where  drawbars  are  pulled 
out  on  the  road  the  initial  damage  was  done  in  some  switching 
yard.  In  this  connection  I  want  to  speak  of  the  work  done  by 
the  Air  Brake  Association  and  the  Traveling  Engineers'  Asso- 
ciation in  reducing  the  shocks  in  road  work.     They  are  entitled 


also  most  clearly  shown  that  these  modern  friction  draft  gears      to  a  great  deal  of  credit  for  the  whrk  that  has  been  done:  and 


do  away  with  practically  all  of  the  shocks  from  recoil,  and  if 
they  did  only  this  one  thing  they  would  still  be  enough  better 
than  the  old  spring  gears  to  warrant  their  sul)stitution.  That,  in 
a  general  way.  they  are  stronger  and  more  efficient  is  shown 
most  clearly  and  emphatically  by  Mr.  Fritts'  figures.  It  must  be 
remembered  that  our  mechanical  men.  in  dealing  with  the  draft 
gear  problem,  have  had  to  stay  within  the  limitation  of  214  in 


yet  practically  nothing  has  been  done  to  decrease  the  shocks  in 
switching  yards.  In  fact  I  sometimes  think  that  the  stronger 
and  more  efficient  the  draft  gears  become,  the  harder  the  switch- 
man persists  in  throwing  the  cars  together.  '■^/  ~-:,'t''-:.\:';^.j::.^-'  :,\. 
Mr.  Fritts  in  his  report  says  that  from  70  to  80  per  cent  of  the 
drawbar  damage  was  due  to  shock,  and  he  further  adds:  "If 
this  monster  shock  is  responsible  for  so  great  an  expense  to  the 


i.  •  ,.  . 
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or  3  in.  travel,  and  have  had  to  build  the  drawbars  inside  of  the  railroads  in  general,  and  tit  all  kttSzi'  that  it  is,  what  should  be 
limitation  of  one  square  foot.  With  these  limitations  they  have  done  to  relieve  the  equipment  of  llie  ravages  of  this  demon?" 
done  as  well  as  could  reasonably  be  expected.  If  you  could  give  Do  we  all  know  that  this  "monster!  shock''  is  responsible?  For 
them  a  5  in.  or  6  iru  movement  instead  of  2,''j  in.  or  3  in.,  they  myself  I  have  known  it  for  years,  and  1  believe  with  Mr.  Fritts 
could  make  the  friction  plates  take  up  much  more  shock.  Also  that  every  railroad  man  in  this  country  knows  it  also,  and  if 
if  they  had  five  or  six  square  feet  instead  of  one  square  foot,  this  is  true,  and  we  have  the  courag^  of  our  convictions,  why  can 
they  could  build  a   stronger   drawbar.     But  this   first  is  out  of      not  the  problem  be  solved  ?  ' 

r)perating  officials  have  side-stepped  it  long  enough  by  making 
themselves  believe  it  was  a  mechani(|al  problem.  So  far  as  I  am 
concerned,  the  whole  object  of  tl^s  paper  is  to  answer  Mr...' 
Fritts'  one  question,  and  the  answcf  is  very  simple.  The  solu- 
tion of  this  so-called  draft  gear  prc^blem  does  not  depend  upon 
any  particular  type  of  draft  gear,  li  is  a  matter  of  stopping  the 
present  methods  of  switching  in  oi]|r  yards.  A  solution  of  a 
very  large  percentage  of  the  trouble  Will  be  accomplished  when 
operating  officials  cut  the  speed  of  switching  operations  in  yards 
I  know  on  practically  all  the  railroads  in  this  country  that  the 
switchmen  are  supreme  in  the  m.atter,  but  the  officials  must  take 
a  stand  and  stop  the  destruction. 

To  back  this  argument  I  want  to"  cite  that  the  Pennsylvania 
Railroad  some  five  or  six  years  ago  issued  an  order  limiting  the 
speed  of  switch   engines  to  two  miles  an   hour,   and   it   is   well 


the  question  ])ecause  you  could  not  then  keep  the  air  hose 
coupled,  and  in  the  second  case  j-ou  would  complain  of  the  in- 
creased expense.  ^  ■:•;  .'  ,-  , ; 

Is  there  then  a  solution  of  this  problem?  Surely  there  is.  But 
it  IS  not  to  be  found,  in  my  opinion,  along  the  lines  of  your 
suggested  competition,  nor  in  finding  the  most  efficient  type  of 
draft  gears.  The  solution  of  the  problem  is  not  mechanical.  The 
remedy  lies  with  the  operating  official  in  stopping  the  outrageous 
and  unwarranted  destruction  of  cars  in  our  switching  yards. 

BETTER    OPERATION     NEEDED — NOT    BETTER     OR.XFT    GEARS 

Mr.  Fritts,  of  the  Lackawanna,  in  classifying  the  damage  done 
to  draft  rigging,  places  it  in  the  following  order :  First,  damage 
on  the  road  because  of  the  introduction  of  heavier  power  and 
larger  trains;  second,  the  switching  of  light  and  heavy  cars  to- 
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known  that  the  Pennsylvania  road  is  leading  in  this  matter,  and 
that  it  has  some  very  rigid  rules,  and  that  it  is  actually  stopping 
in  a  great  measure  rough  switching  in  yards.  In  most  yards 
hve  miles  an  hour  is  considered  slow  switching,  and  four  cars 
cut  oft  at  one  time  is  a  reasonalile  average.  These  four  cars, 
loaded,  weighing  approximately  600.000  lb.,  striking  other  cars  at 
live  miles  an  hour,  develop  over  a  million  foot  pounds  of  energy, 
and  this  shock  is  more  than  any  draft  gear  can  possibly  be  made 
to  stand,  friction  or  otherwise. 

Locomotive  boilers  are  built  on  a  factor  of  safety  of  four. 
What  would  you  think  of  the  sanity  of  a  man  who  would  allow 
800  lb.  of  steam  put  on  a  boiler  that  was  made  to  carry  200 
lb.?  This  seems  a  very  silly  question,  yet  you  are  allowing 
your  draft  gears  on  cars  to  be  mistreated  as  badly  as  this  every 
hour  of  the  day  and  night.  If  there  is  a  general  manager  who 
doubts  my  statement  he  can  convince  himself  liy  spending  a 
few  days  and  nights  in  some  switching  tower  watching  the  actual 
work.  To  get  his  full  money's  worth  he  must  make  sure  his 
presence  in  the  tower  is  not  known  to  the  switchmen. 

I  believe  you  will  all  agree  with  me  that  any  time  now  gained 
in  hurry-up  switching  is  more  than  lost  in  the  e.xtra  switching 
of  the  bad  order  cars  produced  l)y  the  Iiurry-up  methods.  But 
whether  this  is  true  or  not  makes  little  difference  because  cars 
cannot  be  made  to  withstand  the  shocks  they  get.  and  I  know  of 
no  solution  but  to  cut  out  the  shock.  -  i  V  /• 

.Ml  of  this  expense  and  destruction  to  the  freight  cars  dcics 
not  take  into  account  the  millions  of  damage  claims  paid  an- 
nually on  account  of  rough  switching.  The  Santa  Fe  has  a 
special  committee  working  to  reduce  the  damage  claims,  and  it 
is  spending  much  time  on  methods  of  loading  and  schemes  of 
fastening  freight  in  cars  so  that  it  cannot  move.  etc.  This  is  all 
very  good  in  a  way,  Inu  if  it  really  wants  to  accomplish  much  in 
a  short  time  I  would  suggest  that  it  join  forces  with  the 
mechanical  officials,  and  go  in  a  body  to  the  operating  officers 
and  persuade  them  to  issue  some  kind  of  an  order  that  will 
stop  the  rough  switching  in  yards.  It  will  save  them  millions 
annually  in  both  freight  car  repairs  and  in  freight  claims,  even 
after  they  have  put  on  a  few  more  switch  engines  and  crews. 

Most  railroads  handle  their  passenger  equipment  in  a  reason- 
able manner,  and  1  have  maintained  for  a  good  many  years  that 
no  general  manager  would  go  wrong  if  he  ordered  all  freight 
cars  switched  in  the  same  way  that  passenger  cars  are  usually 
handled.  If  we  are  really  convinced  that  this  problem  is  no 
longer  mechanical,  ard  that  the  large  amount  of  money  spent 
annually  for  car  repairs  and  freight  claims  can  be  reduced  by 
stoppirg  the  outrageous  switching  methods  in  our  yards,  then 
will  the  so-called  draft  gear  problem  be  so'.ved. 


DAIRY  REFRIGERATOR  GAR 


R.MI.WAY  C0MMUNIC.\T10X   WITH  THE  IsLE  OF  WiGHT. — The  Isle 

of  Wight  Chamber  of  Commerce  has  passed  a  resolution  express- 
ing the  view  that  a  train  ferry  either  from  Stokes  Bay  to  Ryde 
or  across  the  Solent  would  be  a  more  practicable  scheme  than 
the  projected  Solent  tunnel  between  the  Isle  of  Wight  and  the 
mainland.     '^  .vV:L\  '  ;   ;  v  .  • ;  *.  '-T'    •:r^  C^'vi 

The  Tanganyik.x  Railway  of  Germ.\n  East  Africa. — The 
Tanganyika  Railway  is  a  meter  gaged  line  owned  by  the  East 
Africa  Railway  Company  which  was  recently  completed  from 
Dar-es-Salaam  on  the  Indian  ocean  across  German  East  Africa 
to  Kigoma  on  Lake  Tanganyika.  The  most  important  loco- 
motives used  on  the  line  are  of  the  consolidation  type.  They 
burn  wood  almost  entirely  and  have  an  inside  heating  surface 
of  1.372  sq.  ft.,  and  a  grate  surface  of  28  sq.  ft.  The  loco- 
motives have  40  in.  diameter  driving  wheels,  17  x  21  in.  cylin- 
ders and  a  weight  in  working  order  of  slightly  over  101.000  lb. 
They  are  capable  of  hauling  a  load  of  500  tons  on  level  track, 
but  on  one  division  where  constant  grades  of  1.6  to  1.8  per 
•cent,  are  met  with  for  a  distance  of  about  25  miles,  the  weight 
of  the  train  has  to  be  reduced  to  260  tons.  The  sharpest  curve 
tret  with  on  the  line  has  a  radius  of  850  ft. 


The  latest  design  of  refrigerator  car  built  by  the  Milwaukee 
Refrigerator  Transit  &  Car  Company  contains  many  interesting 
features  that  are  original  with  the  builders.  The  car  illustrated 
herewith   has   a   rated   capacity   of  60.000   lb.,   and    weighs    ap- 
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.'■    v    /'Applying    Hot   Asphaltum  to  the   Car   Floor 

proximately  41,500  lb.  This  design  is  used  for  either  beer  or 
dairy  traffic  with  but  few  modifications.  The  superstructure  is 
entirely  of  wood,  while  the  underframe  is  made  up  of  both 
wood  and  steel  members.  The  steel  portion  of  the  underframe 
is  made  up  of  two  9  in..  20  lb.  channels  for  center  sills  spaced 


Steel  Underframe  for  the  Refrigerator  Car. 
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.?  13  in.  apart.  A  13  tn.,  32  lb.  channel  is  riveted  to  these  channels 
•'.■  forming  the  bottom  chord  to  the  center  sill  girder.  A  needle 
>:beam  is  located  3  ft.  5  in.  on  each  side  of  the  middle  of  the 
/;car,  and  there  are  four  truss  rods  extending  the  full  length  of 
"the  car.  and  anchored  in  the  end  sills.  The  needle  beams 
Vjirc  9  in.,  13.25  lb.  channels,  and  are  fastened  to  the  center  sill 
:.channds  by  angles.      In  addition  to  these  a  ^  in.  plate,  3  ft. 
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The  superstructure  is  entirely  fof  wood.  The  roof  is  com- 
posed of  two  layers  of  13/16  in.  t-ootlng  boards  with  a  layer  of 
plastic  rooting  between.  The  siding  consists  of  13/16  in.  out- 
side sheathing,  with  13/16  in.  inside  sheathing  on  the  sides,  and 
Va  in.  on  the  ends.  |  V- "'^  ,.!■'    V  :1\  "''/•;■/'■ 

One  of  the  interesting  features  of  the  flooring  is  the  trough 
in  the  center  for  draining  the  moisture  from  the  floor.  This 
trough  is  formed  in  a  board  set  flush  with  the  wooden  center 
sills,  and  is  covered  with  galvanited  iron  which  is  lapped  over 
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Cross  Section  Showing  Connection  Between  Needle  Beam  and  Inter*.; 

mediate   Draft   Sill 

the  sub-floor,  as  shown.  Outlets  tre  provided  at  both  ends  of 
the  car  just  in  front  of  the  ice  botes,  the  drain  pipes  extending 
down  through  the  insulation  and  center  sill.  The  floor  is  made 
on  an  angle  so  that  the  water  will  readily  drain  into  the  trough, 
and  oak  floor  strips  are  placed  transversely  the  full  length  of 
the   car.  •,-\  '.  I  ..,•;..;•'>:>.:    \.y 

The  insulation  is  clearly  shown  li  one  of  the  illustrations.    It 
will  be  noted  that  the  insulation  Tgi  the  corners  is  well  lapped 
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Insulation    Details  of  the  Milwaukee   Refrigerator  Transit  &.  Car  Company   Dairy  Car 


3  in.  long  and  3  in.  wide,  is  riveted  to  the  top  flange  of  the 
channels  extending  across  the  top  of  the  center  sills,  and  a  y% 
in.  plate  of  the  same  dimensions  is  riveted  to  the  lower  flanges 
of  these  channels,  extending  across  the  bottom  of  the  center 
sills.  The  wooden  sills  of  the  underframe,  of  which  there  are 
eight,  including  the  side  sills,  are  bolted  to  the  needle  beams  by 
34  in.  bolts. 


heit  ti{ 


around  nailing  strips  to  insure  a  heit  tight  joint.  The  felt  in- 
sulation on  the  inside  of  the  car  extends  clear  around  the  car 
in  one  piece,  and  the  two  layers  in  the  ceiling  extend  across  the 
car  between  the  carlines.  The  sub-floor  is  covered  with  a  hot 
asphaltum  compound,  and  all  the  corners  around  the  framing 
are  filled  as  shown  in  one  of  the  photographs.  This  not  only 
seals  the  joints  from  the  transmissioo  of  heat,  but  also  provides 
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a  walerpfoofing  whicfi  is  very  necessarj-  with  this  type  of  car. 
Special  attention  has  been  given  the  construction  of  the  ice 
boxes  in  the  dairy  cars.  The  ice  hatch  is  substantially  built 
with  heavy  blocking  on  all  four  sides  to  prevent  its  being 
knocked  out  of  shape,  and  thus  injuring  the  insulation.      The 
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bulkhead  is  made  up  of  five  5  in.  by  3j^  in.  oak  posts,  to  which 
are  applied  horizontal  4  in.  by  1^  in.  boards  spaced  2  in.  apart 
on  the  outside,  and  1  in.  diagonally  cut  strips  on  the  inside. 
The  ice  bars  are  4  in.  by  1^  in.  oak,  and  are  made  in  four  sec- 
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Arrangement  of  the   Ice   Box 

tions  across  the  car.  They  are  supported  by  blocks  extending 
from  the  bulkhead  to  the  sheathing,  as  shown  in  the  illustra- 
tions. The  inside  of  the  ice  box  is  covered  with  No.  24  gage 
galvanized  iron,  as  are  also  the  strips  on  the  outside  of  the 


bulkhead.  These  strips  are  so  covered  to  prevent  undue  abra- 
sion, and  to  make  it  impossible  ior  thieves  U>  cut  through 
the  bulkhead  into  the  car.  .    -'^   :   y.^v-       '  / 

The  principal  dimensions  of  the  car  are  as  follows :     ',   .".  ■"";;: 

Length   over   end   sills 

Width  over  side  sills 

Length  inside    .....«..;.>.:.'.;..>.... 

Width  inside    ^!,  V;.,  v. ..,'.>. ... .. 

Distance  between   bulkheads.,  I ..,,, 

Length   of  ice  box .'i 

Height  of  ice  box .-;,.,. 

Width  of  ice  box .,. . . . 

i«.3p3ClLy       ■■•■■•  f-  a'>  ■  •  •,  *••  •■■•••  •*-■• 
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..35  ft.    1  in. 

.8   ft.   IVi  in. 

29  ft.    \^2  in. 

.2  ft.  4H  in. 

.5   ft.   9^  in. 

.8  ft.  2'/^  in. 

v..  .60.000  lb. 

.41.500  lb. 
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PACKING  AND  LUBRICATING  JOURNALS* 


\:  > '•  •  BY  G.  J.  CHARLTON  "    ^   -  = 

General  Foreman,  Car  Department,  Delaware,    Lackawanna  &  Western, 

Buffalo,  N.  Y.  ,,; 

The  waste  employed  in  lubricating  car  journals  should  be 
of  a  good  qualitj-  of  wool,  entirelj-  free  from  grit  or  dirt,  and 
also  from  any  objectionable  material  that  is  at  times  found 
in  the  waste  as  furnished  from  the  market,  such  as  needles 
and  other  foreign  substances  which  may  not  be  readily  ob- 
served, but  which  contribute  to  bringing  about  a  hot  box. 
In  the  preparation  of  packing,  care  should  be  taken  to  setf 
that  the  quality  of  oil  prescribed  for  summer  or  winter  season 
is  used  accordingh%  as  failure  to  observe  this  at  the  change 
of  season  will  cause  trouble.  This  is  all  a  matter  of  common 
sense,  the  lighter  oil  being  used  in  cold  weather,  when  its 
density  is  increased  and  it  produces  the  same  condition  as 
the  heavier  grade  in  the  warm  weather.  The  weather  condi- 
tions in  both  instances  act  as  an  agencj*  of  proper  distributi<in 
and  assist  in  maintaining  the  proper  percentage  of  oil  in  the 
waste  over  the  entire  journal  box.  ;■•■•■'.•.'-■:: 

The  waste  and  oil  should  be  mixed  in  the  proportion  of 
80  lb.  of  waste  to  90  gal.  of  oil,  to  insure  a  thorough  satura- 
tion of  the  waste.  This  mixture  should  stand  for  48  hours  in 
a  room  in  which  the  temperature  is  kept  at  from  68  to  70  deg.,. 
after  which  50  gal.  should  be  drawn  off,  leaving  the  in- 
gredients in  the  proportion  of  1  gal.  of  oil  to  2  lb.  of  waste 
or  4  pt.  of  oil  to  1  lb.  of  waste.  These  proportions  may  ap- 
pear to  make  the  packing  somewhat  dry,  but  my  experience 
is  that  they  bring  the  best  results.  A  greater  amount  of  oil 
than  this  is  useless,  as  this  mixture  gives  ample  lubrication. 
\  -  In  the  entire  repacking  of  journals  when  cars  are  pa^sing 
through  the  shops  or  over  repair  tracks,  the  treatment  should 
be  different  from  that  given  to  loaded  cars  lined  up  for  train 
movement.  First,  remove  all  the  packing  from  the  journal 
box  and  clean  out  the  box  thoroughly,  leaving  no  particles 
of  grit  or  dirt.  All  of  the  packing  removed  should  be  taken 
to  the  reclaiming  plant  and  worked  over,  as  will  be  explained 
later.  Next  take  a  handful  of  new  packing  and  twist  it  to 
the  form  of  a  rope  so  that  it  will  fit  in  the  back  of  the  journal 
box  and  form  a  dust  guard  as  well  as  a  filler;  then  fill  the 
box  to  the  center  line  of  the  length  of  the  journal,  the  center- 
ing hole  in  the  end  of  the  journal  serving  as  a  guide  to  the 
proper  height,  keeping  the  packing  inside  of  the  journal  col- 
lar and  seeing  to  it  that  the  box  is  not  too  tightly  packed. 
Place  one  piece  of  packing  in  front  of  the  journal  as  a  wedge 
to  keep  the  packing  on  the  sides  in  place;  this  should  have 
no  connection  with  the  packing  on  the  sides  or  under  the 
journal.  See  that  no  loose  ends  of  packing  hang  out,  as  they 
will  draw  the  oil  from  the  box.  .    .-  ' 

Filling  the  box  to  the  center  of  the  journal  is  important, 
as  packing  lying  above  that  point  is  apt  to  be  caught  and 
drawn  between  the  journal  and  the  bearing,  producing  fric- 
tion which  results  in  numerous  hot  boxes  on  account  of  its 
action  in  hardening  the  material   in   the  journal   bearing. 

A  box  thus  packed  should  be  in  condition  for  six  months* 

•From  a  paper  presented  before  the  Niagara  Frontier  Car  Men's  Asso- 
ciation, Buffalo,  N.  v.,  May  18.   1914. 
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service.      In   being  placed   in   train   service   it   should   receive 
the   following  treatment   about   every  400  miles:    Adjust   the 
.''■^.''packing,  removing  any  from  the  side  of  the  journal  that  may 
have  become  dry  and  unserviceable,  and  bring  the  well  satu- 
rated packing  from  the  bottom  of  the  box  up  to  the  journal. 
Be   careful   that   the   packing  on   both   sides   of  the  journal   is 
;■   .'>  not  beyond  the  proper  limit  of  height,  and  is  all  on  the  inside 
•  -.    of  the  journal  collar.     The  part  removed   from  the   sides   of 
the  journal,  or  some  of  it,  may  now  be  replaced  in  front  of 
the  journal  as  a  wedge  and  should  have  no  connection  with 
:  ^'the  packing  under  the  journal. 

.  This   system   if   closely   followed  will   produce   satisfactory 

results  and  reduce  hot  boxes  to  a  minimum,  but  of  course 
circumstances  OAer  which  we  have  no  control  or  at  least  verj- 
little  control  will  always  be  the  cause  of  more  or  less  trouble. 
From  reports  of  the  hot  boxes  on  the  Buffalo  division  of  the 
.,  ;  Lackawanna  for  30  consecutive  days  the  hot  boxes  on  foreign 
equipment  are  shown  to  have  been  82.7  per  cent  and  on  home 
equipment  17.3  per  cent. 

Over   a    longer  period   and   comparing  the   number   of  hot 

.     ,.:  boxes  with   the  mileage  made   on   freight  trains,  we  have   for 

•    :;'^.'  the  year  ending  October  31.  1913.  a  total  mileage  of  272.388.- 

'■■,-  ,146  and  a  total  of  5.274  hot  boxes,  or  a  mileage  of  51,837  to 

.    .V     one   hot   box.      For   the    same   period    there   was   a   passenger 

mileage  of  43.165.465.  and  a  total  of  79  hot  boxes,  or  a  mileage 

of  546.398  to  one  hot  box. 

The    reclaiming  of   the   packing   previously   referred   to   is 
/■•done  by  pressing  out  the  oil,  picking  over  the  packing,  remov- 
ing the  dirt  and  grit  as  much  as  possible  and   then   placing 
it  in  a  reclaim  tank  where  it  is  steamed  for  12  hours  to  remove 
■  "■'    any  further  dirt  and  grit  and  restore  the  elasticity.     It  is  then 
pressed  and  200  lb.  of  old  packing  are  mixed  with  40  lb.  of 
.  .  •  new  waste  saturated  with  70  gal.  of  oil  and  allowed  to  stand 
24  hours,  after  which  50  gal.  of  oil  are  drawn  ofif,  leaving  the 
reclaim  consisting  of  10  gal.  of  oil  to  120  lb.  of  waste.     This 
makes  a  packing  as  good  as  new. 

Certain    other    points    come    in    immediate    relation    to    the 

proper  method  of  packing  and.  if  given  close  attention,  will 

' ;. .       help  to  keep  the  packing  in  good  condition  and  assist  in  the 

prevention   of   hot   boxes.      One   of  these   is   the   dust   guard, 

which  should  be  watched  carefully  and  maintained  in  normal 

.,  .^condition.     The  journal   box  lid   should   be   in   place  and   the 

;    '■;   fitting  and  tension  maintained.     This  will  prevent  as   far  as 

V'.  :.    possible  dirt  from  entering  either  the  front  or  back  of  the  box. 

There  are  causes  of  hot  boxes  which  cannot  be  traced  to 

lack  of  lubrication,  such  as  hard  roadbed  and  low  and  high 

joints.     The  latter  cause  trouble  in  boxes  that  have  not  been 

.^■^.  treated  for  some  time  and  the  packing  having  become  soggy 

;' .;  :■-'  will  not  return  to  its  former  position  in  the  box  after  being 

pushed  down  by  the  action  of  the  journal. 

Care  should  be  taken  in  renewing  journal  bearings  to  see 
that  they  have  a  proper  crown  bearing.     The  journal  ^edge 
should  not  be  too  tight  on  the  bearing,  as  it  will  pinch  the 
V.  :..-:, bearing  to  the  journal,  causing  the  edges  of  the  bearing  to 
:.''••    prevent  the  entire   lubrication,  and   if  it  is  too  loose   it  will 
.r-.-:'  permit  too  much  crown  bearing,  causing  a  tendency  to  break 
;  :•    '.  the   journal    bearing   by    a    concentration    of    weight    on    the 
crown.     .\   factor  that   should  be  kept   in   mind   is   the   great 
care  to  be  taken  in  the  changing  of  wheels  on  repair  or  shop 
tracks,   more   especially   on   cars   used   for  high   class   freight, 
.'-'as  these  cars  are  intended  for  fast  movement  and  hot  boxes 
on  them  involving  delays  invite  more  than  ordinary  criticism. 
The  writer  believes  that  the  number  of  cars  heating  immedi- 
ately  after    such    work   could   be   reduced   to   a   minimum    if 
special  care  were  given  at  the  time  of  doing  the  work  to  see 
that  the  boxes  were  properly  packed.     At  the  present  time 
when    piece    work    is    predominant    and    the    money    earned    the 
chief  object  in  the  view  of  the  men,  this  feature  cannot  be 
brought  too  strongly  to   the  attention   of  the   foremen. 

In   tlic   handling  of  wheels   for  shipment   to  and   from   the 
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wheel  press,  and  in  fact  frbm  the  supply  track  to  the  car 
under  which  they  are  to  be  used,  and  in  the  removal  from 
the  car,  the  men  engaged  should  be  instructed  to  see  that 
the  journals  do  not  become  marred  or  dented.  This  is  quite 
apt  to  occur  and  the  condition  likely  to  pass  unobserved,  and 
wheels  applied  in  such  condition  are  a  source  of  hot  boxes. 

The  filled  journal  bearing  should  not  escape  attention. 
Earnest  efforts  have  been  made  by  the  Master  Car  Builders 
to  eliminate  them  and  not  the  least  reason  for  doing  so  is 
the  fact  that  it  is  impossible  for  a  car  inspector  to  obtain 
even  a  reasonable  knowledge  from  the  exposed  end  of  the 
bearing  of  the  extent  to  winch  they  are  worn.  Of  the  hot 
boxes  developing  on  freight  trains  on  the  line  of  the  Dela- 
ware. Lackawanna  &  Westtrn  between  Buffalo  and  Bing- 
hamton  during  April.  1914.  S5  were  caused  by  filled  journal 
l)earings  on  foreign  equipment.  This  will  be  appreciated  when 
we  consider  the  few  lines  using  these  journal  bearings,  show- 
ing that  a  large  percentage  ojf  them  develop  hot  boxes. 
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STEEL    STEPS    FOR    PASSENGER    GARS 


% 


The  Canadian  Pacific  is  using  all-steel  steps  both  on  steel 
and  wooden  passenger  equipment.     The  accompanying  illus- 


Application  of  Canadian  Pacific  Steel  Steps  to  a  Passenger  Car 

trations  show  the  design  of  ^hese  steps  in  detail  as  well  as 
the  application  to  the  car.  The  step  and  the  riser  are  made 
in  one  piece  and  are  connectep  to  the  end  pieces  by  means  of 
1'4     in.   by   1 '4     »"•   by   l^    in.  tangles.      These    angles  are   spot 

-?!<iC^J/-^^^C^-^  i«-_7/^-L< 24'— 

\ 


Var-'S'S'" 


— -*j 


=»=S*6 


Ltacf  Tr»ae/^ 


**Tjfe 


IT 

I    I 


=«=-«; 


"T 


I  I'HalfRoun^ 
Btadinff 


04 


.jL 


Side  Ehtfafion. 


24|- *, 


V~-9--M 


Secfion-A  B. 


K-5-»t« Tr-r- 

l»i.J ^*t 


^-4'— >k-T— -<- -^—Z^—A 

Pfan  of  Lead  Tread.  yecflon  of  Lead  Tnad  P/aft.  '^^{K 
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welded  to  both  the  step  and  riser  and  the  end  pieces.  The 
practice  originally  was  to  make  these  connections  by  means 
of  rivets,  but  it  is  now  don«  entirely  by  means  of  spot 
welding.  The  end  pieces  are  y%  in.  plate  reinforced  at  the 
outer  edges  by  ^  in.  half  round  beading.  Lead  tread  plates 
are  used  and  held  in  place  byi  bolts  as  shown.  >,...■•.■• 
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HOT  WATER  BOILER  WASHING    SYSTEM 


BY  E.  A.  MURRAY 

Master  Mechanic,  Chesapeake  &  Ohio.  Clifton  Forge.  Va.        .  =  '.;  '^; 

A  hot  water  boiler  washing  and  filling  system  was  installed 
at  the  Clifton  Forge  shops  of  the  Chesapeake  &  Ohio  about 
two  years  ago.  It  serves  25  stalls  in  two  roundhouses  and  its 
operation  has  been  very  satisfactory.  It  has  decreased  the 
amount  of  coal  used  in  firing  up  by  about  1,200  lb.  per  loco- 
motive; at  a  large  terminal  this  alone  is  an  important  item. 
A  decided  decrease  in  the  cost  of  boiler  repairs,  due  to  the 
reduction  in  flue  leakage,  broken  staybolts  and  cracked  fire- 
box sheets,  has  been  observed  since  the  system  was  installed. 
Another  important  benefit  is  the  saving  in  time  required  to 
turn  engines.  From  two  to  three  hours  less  time  per  engine 
is  required  than  with  the  old  method  of  washing  and  filling 
with  cold  water.  '•  "-'^V-    v>:•^;.J:;»^  V^;;" './>.;  V 

The  system  is  shown  diagrammatically  in  one  of  the  illustra- 


placed  at  such  a  height  that  the  blow  off  line  has  a  very  ap- 
preciable pitch  downward  from  the  blow  off  main  in  the 
roundhouse,  thus  effectively  draining  this  line  of  all  condensa- 
tion. The  water  flows  from  the  blow  off  tank  into  the  sludge 
tank,  slowly  passes  up  through  the  settling  tank,  and  over- 
flows into  the  washing  tank.  It  is  impossible  for  steam  to 
pass  into  the  washing  tank,  because  the  drain  pipe  from  the 
blow  oflf  tank  is  always  submerged  in  about  10  ft.  of  water. 
A  suitable  valve  is  provided  for  discharging  sediment  col- 
lected in  the  sludge  tank.  The  pumps  take  water  from  the 
washing  and  filling  tanks  through  8  in.  suction  lines,  the  level 
of  the  water  in  these  tanks  being  high  enough  above  the 
pumps  to  give  a  good  head.  A  thermostatically  controlled 
valve  admits  sufficient  cold  water  to  the  suction  line  of  the 
washing  pump  to  cool  the  water  to  a  temperature  of  about 
125  deg.  Fahrenheit.  The  temperature  of  the  water  in  the 
washing  and  filling  lines  in  the  roundhouse  is  kept  constant 
by  means  of  the  small  circulating  lines.  Steam  separated 
from  the  water  in  the  blow  off  tank  passes  to  the  feed  water 
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Diagram  of  the  Hot  Water  Boiler  Wastilng  and  Filling  System  at  the  Clftton  Forge  Roundhouse  of  the  Chesajseake  and  Otitft 


tions.  The  principal  elements  are  a  conical  blow-oif  tank, 
3  ft.  6  in.  in  diameter  at  the  top,  5  ft.  in  diameter  at  the  bot- 
tom and  7  ft.  high;  one  washing  tank  and  one  filling  tank 
each  8  ft.  in  diameter,  30  ft.  long  and  having  a  capacity  of 
10,000  gal.;  a  3,000  horsepower  open  type  feed  water  heater; 
a  sludge  catch  basin;  a  water  seal  manhole,  and  two  16  in. 
by  10  in.  by  12  in.  duplex  pumps,  one  for  washing  and  one 
for  filling.  The  piping  system  between  pump  room  and 
roundhouse  consists  of  a  6  in.  washing  line,  a  6  in.  filling 
line,  a  6  in.  blow  off  line  and  two  circulating  lines.  Drop 
lines  of  2}^  in.  pipe  are  connected  to  the  blow  off,  washing 
and  filling  mains  between  stalls.  These  three  lines  are 
brought  down  the  building  columns  and  arranged  for  hose 

connections.  v^ '•■>'<' •-■•>-  V  •■• 

Water    and    steam    from    the    locomotive    boilers    pass    to    the 

blow    off    tank    where,    aided    by    the    centrifugal    force,    the 

steam   is   separated  from   the   water.     The  blow   oflF  tank  is 


heater  through  a  10  in.  pipe.  Uncondensed  steam  from  the 
heater  passes  on  to  the  filling  tank  through  a  10  in.  pipe, 
where  it  is  utilized  in  maintaining  the  temperature  of  water 
in  this  tank.  Exhaust  steam  from  the  air  compressor  which 
is  not  used  for  other  purposes,  together  with  the  exhaust 
from  the  washing  and  filling  pumps,  and  steam  from  the  blow 
off  tank,  are  collected  in  a  common  pipe  line  and  made  avail- 
able for  heating  water  not  only  for  use  in  filling  locomotive 
boilers,  but  for  feeding  the  stationary  boilers  as  well.  Any 
oil  in  the  exhaust  from  the  air  compressor  is  removed  by  an 
oil  separator  in  the  exhaust  line.  The  feed  water  heater  is 
provided  with  an  auxiliary  oil  separator,  which  tends  to  re- 
move any  trace  of  oil  still  remaining  in  the  steam.  \  portion 
of  the  steam  from  the  blow  off  tank  is  discharged  through  a 
10  in.  pipe  to  the  bottom  of  the  filling  tank.  In  this  tank  is 
a  bank  of  six  4  in.  pipes  running  twice  the  length  of  the 
tank,  with  their  free  outlets  about  4  in.  above  the  maximum 
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; .;  water  level  in  the  tank.  The  function  of  these  pipes  is  to 
-  -i,  maintain,  or  still  further  increase  the  temperature  of  the 
'■'•■:..,  water  in  the  filling  tank.     *;■  ;;^->v:' -^^  ••?•'■;>■■.  ^:  :;•:'?■"?'■>/'•' 

•.-.'*V.  Water  for  filling  locomotives,  as  well  as  feed  water  for  the 
...  /  stationary  boilers,  is  obtained  from  the  filling  tank,  which  is 
•-f"    supplied   from  the  feed  water  heater  through   an  8  in.  pipe. 

;>_  The  steam  pressure  in  the  filling  tank  and  the  feed  water 
;.  -  heater  is  equalized  by  a  10  in.  pipe,  hence  the  level  of  the 
r,  •'     water  in  the  filling  tank  and  feed  water  heater  is  the  same. 


fnmFtl'in^Unt. 


1^  /hfvrn  Plpt  from 
Ith^h  line. 


.    Diagram  of  Piping   Between   Boiler  Room  and  Roundhouses 

The  supply  of  fresh  water  to  the  filling,  tank  is  controlled  by 
a  f^oat  valve  in  the  feed  water  heater. 

The  shop  boiler  blow  off  is  connected  to  the  blow  off  tank 
and  the  shop  boilers  are  washed  with  hot  water  furnished 
from  the  washing  tank.  Suitable  drains  and  blow  ofifs  are 
provided,  however,  to  isolate  the  boiler  washing  system  from 
the  power  house  piping  system  when  so  desired. 
;  The  function  of  the  water  seal  manhole  is  to  give  a  free 
outlet  for  all  drips  and  overflows  while  maintaining  a  sufli- 


m. 


•.•!■.•> 
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cient  pressure  on  the  exhaust  steam  to  make  it  available  for 
heating  buildings.  This  feature  is,  however,  not  in  use  at 
present. 

The  washing  and  filling  pumps  can  be  used  to  pump  from 
the  supply  main  directly  into  the  hydrant  line  if  it  is  de- 
sired to  increase  the  water  pressure  in  case  of  fire.  Only  the 
suction  connections  for  this  purpose  are  shown  in  the 
diagram. 

^  It  has  been  found  that  the  locomotives  practically  furnish 
sufficient  hot  water  for  boiler  washing  purposes,  and  that 
sufficient  steam  is  liberated  to  heat  all  the  fresh  water  needed 
for  filling  boilers.  Connection  to  the  engine  room  exhaust 
mains  has  been  made,  hoAvever.  in  order  to  take  advantage 
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of  the  equalizing  action  ofr  the  constant  steam  supply  and 
to  overcome  any  difficultie:!  which  might  arise  through  an 
unusual  sequence  of  the  operations  of  blowing,  washing  and 
falling.  I       ;\-,.;::;:>.i.-  :^^^':>:.i  V.>^  ;..;K^ 

The  system  has  sufficient  capacity  to  permit  hihe  operations 
to  be  carried  on  simultaiieously.  Three  engines  can  be 
washed,  three  engines  can  jbe  filled  and  three  engines  can 
be  blown  down  at  the  same  time.  Liberal  pipe  sizes  have 
been  used  in  all  cases,  which  enables  all  of  the  operations 
to  be  carried  on  with  despatch.  The  time  required  to  blow 
down  a  consolidation  engine,  with  a  boiler  capacity  of  2,115 
gal.,  and  60  lb.  steam  pressire,  was  found  to  be  35  minutes. 
This  time  could  be  reduced  :practically  one-half  by  using  the 
second  blow  ofif.  The  time  required  to  fill  this  boiler  to  one 
gage  was  12  minutes,  the  tenperature  dropping  from  210  deg. 
I'ahrenheit  at  the  start  to  2  )6  deg.  at  the  finish.  The  boiler 
of  a  Mallet  type  engine  having  a  capacity  of  5,025  gal.  was 
blown  down  from  one  gagq  of  water  at  125  lb.  steam  pres- 
sure in  55  minutes.  It  rcqu{rcd  12  minutes  to  fill  this  boiler 
to   one   gage,   at   a   starting!  temperature   of  208   deg.   and   a 
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hnishiiig  temperature  of  195  deg.  Another  boiler  was  being 
filled  at  the  same  time. 

With  this  system  blowing  down  is  accomplished  with  no 
evidence  of  steam  or  noise  in  the  roundhouse,  and  the  cost 
(if  boiler  washing  has  been  decreased.  Some  saving  has  also 
l)een  effected  by  using  the  hot  water  from  this  plant  for 
washing  the  machinery  of  th  :  locomotives.      'i~^'/^'-''i'iri" ^^^■''^.■■^''■ 

This  system  cost  complete  y  installed  approximately  $ll.- 
000.  and  the  cost  of  up-kecp  as  been  practically  nothing  since 
its  installation.     It  was  designt  d  aid  installed  by  Westinghouse 


Church  Kerr  &  Company,  New 


York. 


Power  ok  Machixerv  in   Giie.nt  P.ritain. — \Ir.  W.  Pares,  at 
a  public  meeting,  lately  held  at  I'irmingham,  stated  in  proof  of 


the   increase  of  the  powers  of 
of  machinery,  that  in  1792,  the 


production   by   the   improvement 
machinery  in  existence  was  equal 


to  the  labor  of  ten  millions  of  laborers;  in  1827,  to  200  millions 
and  in  1833,  to  400  millitms.  In  the  cotton  trade,  spindles  that 
used  to  revolve  50  times  in  a  minute,  now  revolve  in  some  cases 
800  times  in  a  minute.  In  o^e  mill  at  Manchester  there  are 
136,000  spindles  at  work,  spinning  one  million  two  hundred 
thousand  miles  of  cotton  thread  per  week.  Mr.  Owen,  of  New 
Lenark.  with  2,500  people,  daily  produces  as  much  cotton  yarn 
as  will  go  round  the  earth  twice  and  a  half.  The  total  machin- 
ery in  the  kingdom  is  calculated  now  to  be  equal  to  the  work  of 
400  millions,  and  might  be  increased  to  an  incalculable  extent 
under  proper  arrangements. — Extract  from  the  Birmingham 
Journal  in  the  American  Railroad  Journal,  February  6.  1835. 

.■:*■•  •■i-"--'  ■•':.■:   s< -,  '■'. 
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OBSERVATIONS    ON    APPRENTICE 
/v.       v<v  SCHOOLS      :  - 


i>;  ,  y^    ^  BY  ROBERT  W.  ROGERS  V^ 

v,  V'.,  ■'■'■  ■•■■"  Apprentice  Instructor.  Erie  Railroad,  Port  Jervis,  N.  Y.  "    "■-■ 

r'  An  apprentice  instructor  should  have  unlimited  patience  and 
be  enthusiastic  about  his  work.  It  is  this  enthusiasm  which  is 
instilled  into  the  apprentice  that  keeps  up  the  fighting  spirit  of 
the  boys  and  makes  them  determined  to  master  their  tasks.  No 
boy  should  be  employed  who  smokes  cigarettes  or  uses  intoxicat- 
ing liquors.  A  railroad  wants  men  with  steady  nerves  and 
clear  brains,  so  it  begins  with  the  boys.  While  a  thorough 
knowledge  of  the  trade  is  necessary  for  the  instructor,  yet  if  he 
leads  the  boy  to  be  morally  clean,  honest,  truthful  and  loyal 
to  his  employer,  the  latter  will  attain  confidence  in  his  own 
ability  and  a  determination  to  do  right,  and  will  learn  to  do  his 
work  well.  The  formation  of  apprentice  clubs  for  healthy  amuse- 
ments is  to  be  commended. 

Many  railroad  officers  have  given  the  apprentice  school  their 
endorsement  and  are  interested  in  the  development  of  the  work. 
In  many  cases,  apprentice  instructors  have  made  good  workmen 
out  of  boys  whom  a  foreman  would  have  discharged.  Where 
boys  can  be  secured  who  have  had  one  or  more  jears  in  high 
school,  the  instructor  does  not  need  any  special  training  for 
instruction  in  mathematics  or  even  the  elements  of  drawing ;  but 
where  the  boy  has  had  but  an  elementary  school  education,  an 
instructor  should  have  a  liberal  education  in  order  to  instruct 
in  the  various  elements  of  arithmetic  at  least,  and  to  explain 
correctly  and  clearly  the  various  problems  in  connection  with 
shop  work.  There  is  no  doubt  that  great  benefit  would  result 
by  changing  the  instructors  about  from  time  to  time,  or  even 
detailing  one  instructor  to  lecture  on  a  subject  in  which  he  is 
particularly  well  versed,  as,  for  instance,  tool  making,  gas  en- 
gines, or  electricity.  We  each  have  a  natural  inclination  for 
some  one  or  two  subjects,  so  one  instructor  may  excel  along 
one  line  and  another  along  a  different  line;  thus  a  change  would 
benefit  the  apprentices  in  more  ways  than  one. 

In  giving  instruction  in  electrical  work,  it  is  well  to  keep  away 
from  mathematics  except  for  the  simplest  problems,  because  the 
more  complex  problems  of  alternating  currents  require  a  more 
thorough  knowledge  of  mathematics  than  any  high  school  or 
night  school  can  give. 

]Much    has    been    written    concerning    the    selection    of   an    ap- 


to  try  the  trade  out;  no  one  knows  how  he  will  like  the  work 
:;Until  he  tries  it. 

The  work  ot  apprentices  is  often  handicapped  by  the  lack  of 
facilities.  A  separate  department  containing  a  lathe,  a  shaper, 
a  drill  and  a  small  planer  could  at  most  plants  be  set  aside  for 
the  apprentice  to  work  on  under  the  supervision  of  the  instructor. 
After  six  months  at  such  work,  the  apprentice  would  be  ready 
to  go  in  the  shop  for  work  under  the  various  foremen.  In  shops 
where  no  erecting  work  is  done,  a  small  locomotive  could  be 
supplied  for  the  apprentices  to  work  on.  performing  such  work  as 
stripping  and  assembling,  checking  valve  motion,  lining  shoes 
and  wedges,  and  guides.  This  would  tend  to  oflFset  the  lack  of 
an  erecting  shop.     V;  ;;,^     -.  'i^::.  s^-^- vv-k 

The  idea  of  laying  off  an  apprentice  the  same  as  a  helper 
seems  rather  crude ;  in  fact,  it  is  contrary  to  the  object  set  forth 
in  hiring  a  boy  to  teach  him  his  trade.  This  is  the  reason  so 
many  boys  quit  even  after  serving  one  year ;  they  are  treated, 
not  as  wards  of  the  compam-,  but  simply  as  cheap  laborers.  It 
is  a  short-sighted  policj-  for  anj-  railroad  to  treat  the  prospective 
machinist,  boilcrmaker  or  blacksmith  in  such  a  manner.  ' 

That  this  is  an  age  of  specialists  holds  true  for  the  apprentice. 
It  is  the  duty  of  an  instructor  to  watch  his  apprentices  carefully 
and  discover  a  boy's  natural  bent  and  do  all  he  can  to  further 
his  work  along  the  lines  for  which  he  proves  best  fitted.  The 
men  and  the  company  will  gain  much  by  having  a  few  experts, 
rather  than  numbers  of  jacks  of  all  trades.  \y:-:-:.y.  ;';-:r:  \^ 

No  apprentice  school  is  complete  without  a  lantern  for  project- 
ing on  a  screen  illustrations  of  the  various  parts  or  objects  under 
discussion.  This  lantern  should  be  supplemented  by  charts  on 
the  work  in  the  various  shops,  as  these  add  to  the  eflFectiveness 
of  the  lecture  and  save  time  in  instructing.,-^  ;    „...._-    .;.... 


REPAIRING  AIR  PUMP  GOVERNORS 


;   ''::■ ::  :•  '.:,..":/y,^- --  V  ;      BY  J.  A.  jEssoN      :. ;  v:^^-?:'--  :■;  ■  <-^ .  •.:  ■y'^-( 

The  tools  for  repairing  the  diaphragm  portion  of  Westinghouse 
pump  governors,  which  are  shown  in  the  engraving,  were  made 
from  the  designs  of  the  author  at  the  South  Louisville  shops  of 
the  Louisville  &  Nashville. 

When  the  seat  of  the  diaphragm  valve  becomes  worn,  to  re- 
Store  it  to  its  original  condition  it  is  necessary  to  enlarge  and 
plug  the  port  hole  and  make  a  new  seat.  Fig.  1  shows  the  old 
port  drilled  and  a  brass  plug  Bj  54  i"-  '"  diameter  and  3/16  in. 


SloHed^r 
screiy  driver 
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Repairing  the  Diaphragm  Portion  of 


Westinghouse   Air   Pump   Governors    T- 


f^'ff.S. 


F/gA. 


prentice,  but  no  one  can  tell  whether  a  boy  will  make  good  by 
simply  looking  at  him  and  making  a  casual  investigation  of  his 
educational  fitness.  A  boy  should,  of  course,  be  made  to  pass 
certain  requirements,  but  under  the  present  laws  in  various  states 
it  becomes  practically  impossible  to  hire  a  boy  under  16  years 
of  age,  and  few  boys  at  that  age  have  not  had  at  least  some 
school  training.    It  is  advisable  to  give  a  boy  about  six  months 


long,  driven  in.  The  jig  C  pilots  the  drill  D  in  drilling  a  '*'?  fn.' 
hole  through  the  plug  B.  Fig.  2  shows  a  facing  reamer  G  fed 
by  the  jig  C.  The  thickness  of  the  reamer  body  is  such  that 
when  enough  stock  is  removed  from  the  plug  B,  the  jig  will  en- 
gage the  shoulder  at  J .  This  operation  squares  up  the  seat  and 
leaves  it  the  right  height. 
Fig.  3  shows  the  jig  in  position  for  operating  the  valve  seat 
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Water  !ovoI  in  the'  tank;  The  function  c<i  tlusc  pipe?  is  to 
nmintain.  «>r  ^tilluirtlicr  increase  the  temperature  ot  the. 
Avat^T  in  the   tilling  tank.      ^-   <■•  ^ 

AVater  for  lilliriji  locomotives,  as  well  a-  ii.-\:(\  water  for  the 
Stationary  I«>ilers.  is  obtaiiK<l  from  the  lillinii  tank,  which  is 
supplied  from  the  feed  water  heater  thn>iiL:li  an  8  in.  pipe. 
The  steam  i)ressure  iii  the  tillintr  tank  and  the  feed  water 
heater  is  cqMHliZt-tlbya  1<I  in.  piin.  iuiue  the  le\el  of  the 
wau-r  in  the   tllliUs:  tank  and   ii.t.d   water  lu  ati  r  i<  the  .-ame. 


;. ,.       Diagram   of  Piping    Between    Boiler   Room   and    Roundhouses 

The  .sup|>]y  of  fresh  \vater  to  the  rdlim:  tank  is  coniroIK<T  l)y 
4  /^'''it   vaJve  in   the   feed  water  heater. 

The  siiop  J)oiIer  Ulow  o^tY  is  ci>nnected  to  the  Mow  off  tank 
and  the  shop.  Ixiilers  are  washetl  with  lioi  water  furnished 
from  the  wa>lnn.n  tank.  Suitable  <lrains  and  Idow  otf>  are 
providetl.  however,  t"  i-olale  the  lioiKr  washinj;  system  fr<>m 
the  p«rwcr  house  piping  system  when  sti  desired. 

The   function  oT  the   water   »eal    manhole   i-   to   ,i_M\e   a   free 
«!titlct   f"r  airdrips  and  overflows   while  maintainin.y  a   •"iifli- 
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cifiit  pressure  on  the  e.xhaust  >teani  to  make  it  available  for 
heatin.LT  bnildin.trs.  This  feature  is.  however,  not  in  u-e  at 
present. 

The  washinjr  and  lillintj:  punip>  can  l)e  u^ed  to  i)ump  from 
live  sujiply  ni;iin  directly  iiHo  the  h_\<lrant  line  if  it  is  rle- 
«ired  to  increase  tlie  water  pres-ure  in  ca.se  f>f  lire.  (  )nh-  the 
.-uction  connections  l«^>r  this  purjx'se  are  shown  in  the 
dia,t,'rani.  -  v 

.  ;  It  ha»  been  found,  th.it  the  locomotive-  jiracticall\-  fnrni-li 
sitftkient  hot  water  for  boiler  wa>hin.ti  purposes,  and  that 
sufficient  >team  is  liberated  to  heat  all  the  fre>h  water  needed 
f<»r  tilling  boilirs.  (."onnection  to  the  eii.uine  room  exhau-t 
■mains   has   been    made,   however,   in    order   to   take   advanta.sic 


of  the  equalizihtr  action  o 
to  oxcrcoiiu-  any  diflicuUie 
unusual  .seijuencc  ''f  the  oj) 
tillii)!::.  .,  ■/■  I  ■'"'/  y-':f-:^  ■:  "  '■''... 
The  sy-teui  ha>  >unicieiu 
to  be  carried  on  >in]ultai 
washed,  three  eniiines  can 
be  blown  down  at  tlie  san 
been  u>ed  in  all  case>.  wii 
to    be    carried    <.)n    with    desj 
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the   constant   steam   supply  and 
which    mi.L^ln    ari^e    through   an 
■ration.-;  ka   blowing,  washing  and 


down  a  consolidation   en;.;ir  l'.   with  a  boiler  ca])acity  of  2.115 


gal.,  and  (>0  II'.   -leam   press 
This  time  could  be  reduced 


i])acity  to  jiernnt  nine  <ipefatiohs 
eously.      Three    engines    can    be 

)e  Idled  and  three  engines  cat; 
e  time.  Liberal  pil)e  sizes  ha\e 
ch  enables  all  of  the  ol)eration^ 
tch.      The    time    required    to    blow 


ire.   was  found   t<t  be  35  minutes. 
I'ractically  one-half  by  using  the 


second  blow  off.  The  time  re<piire<l  to  till  this  boiler  to  one 
;:age  wa-  \1  minin(.>.  tlie  lei  iper.'iture  dropping  from  210  deg. 
I'ahreiiheit  at  the  -tart  to  2  i(>  <k-g.  at  the  lini>h.  The  boiler 
of  a  Mallet  type  engine  ha  iiii.;  a  caiiacity  «>f  l^XMl^  gal.  was 
i)lown  di>wii  from  one  .ya.uv  of  water  at  125  lb.  steam  jires- 
sure  in  55  minutes.  It  reipi  red  12  minutes  to  lill  this  boiler 
to    (,iH-    i:a.iie.    at    a    starting    temper.atnre    of    lK)''i^    de.u.    and    a 
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;'ini-hin,y   temperature   of    195 
!illed  at  the  same  time. 

With    tlii-    -ystiin    blowin.u 
evidence   of   >ieam   or   noise 
of  boiler  wa>hin.!..;  ha.s  been  d 
been    effected    by    u.-in.t.;    the 
uar>hin).;   the   niachiiury  of  tl 

Tiiis    sy.-tein   cor-t  complei 
(100.  and  thr  cost  of  ni>-keei) 
iiS    in^laIlati' 111.      It    v\;!s   <le>i.i:;ii 


deg.^.    .\nother  boiler  was   being 

down  i>  accompli-l'.ed  with  no 
1  the  roundhouse,  and  the  co>-t 
crea>ed.  Some  saving  has  also 
hot  water  from  this  plant  for 
•  locoiiH  it  iv  esi  ■■  ,!.'.'-',  ..  •  :"  ■  -.  ■■ 
y  installed  apiiroNin.ately  SIL- 
las  been  praciic.illy  iiot'n'n.i;  since 
d  ai   1  in  tailed  by   \\  estinghousc 


(  lr.n\h   K(  rr  i\:  CMmi>an\.  .Ve.v    \'iirk^  \,' 


I'oUKk    UK    .NJ  V»  IIIVt-KV     i.v    f» 
a   jiiiMic   nuetin.i;.   latrly   held   .' 
the    increase    of    the    llouer.^    i  I 
of  machiiierv.  that  in   17''2.  the 
to  the  labor  of  tii;  niillion>  m1 
;.nd  in   1S.\\  to  Am  million. . 
used  to  revidve  50  tinus  in  a  n 
KK)  time>    in    a    minute.      In   o 
13fi.0()0    >i,iii(IUs    at    work.    si)i 
♦.housand   miles  if  coiton   threa 
I.enark.   with   2..^(J()  I'eijile.   dail 
;'.'•   will   ,l;o   roi'nd   the  earth   tvvi 
ery  in  the  kingdom  is  calculate 
400  millions,   and   mi.nht    be   in;." 
under    i)roper    arrangements 
J"unu)l  ill  the  .  line ric till  Railro 


i-;.NT    UkiTALV.— Mr.   \\".    Tares,   at 

llirnni:n;;a.in.  slated   in   proof  of 

])rod!rctiou    by    the    nn])ro\  «.uunt' 

macliiiierv    in  txi-teiice  was  e<|nal 

iborer.s  :  in  1S27.  to  200  millions: 

n   the  cotton   trade,   sjiindles  that 

inute.  now    rivulvc  in  S'nie  ca>es 

e   mill    at    .Manchester    there   are 

niui:    oiH-    million     two    luimlretl 

per  week.     Mr.  ( )wen.  of  Xcw 

produces  as  much   cotton  >arn 

and  a  half.     The  tot;d  inarhin- 

now  to  be  e«pial  to  the  work  of 

eased   to   an    incalculable   extent 

Ixtract     from     the     Jiiriiiiir^lmni 

d  Jounnil.  l\'hritai\  6.  1S35. 
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OBSERVATIONS    ON    APPRENTICE 
SCHOOLS        u 


;     ;     ^'-  BY  ROBERT  W.  ROGERS  "':      \' 7      ; 

•  .V     "  Apprentice  Instructor,  Erie  Railroad.  I'ort  Jervis,  N;  Y./ . 

'./An  apiixinicj  in >triictoT  should  have  unliniited  patience  and 
i»(&  cmliu>ia>*tic  a!"nn  his  work.  It  is  tbi.s  ehtliusiasm  which  is 
instilUd  into  tlic  ai)prt.nlic<.'  that  kcvps  up  the  fighting  spirit  ot 
the  buys  and  makes  tiuMu  dctcrniincd  to  master  their  tasks.     No 

'  boy  shoulil  he  emphiycd  who  smokes  cigarettes  or  uses  intoxicat- 
ing. litHiors.;  A  railroad  wants  men  with  steady  nerves  and 
clear  brains,  so  it  begins  with  the  lioys.  While  a  thorough 
knowledge  of  the  trade  is  necessary  for  the  instructor,  yet  it  he 
leads  the  boy  t<.>  be  morally  clean.  Imnest.  truthful  and  loyal 
to  his  em]iloyir.  the  latter  will  attain  contidence  in  his  Own 
ability  and  a  determination  to  do  right,  and  will  learn  ti»  do  hi.s; 
work  well.  I'he  formation  ot  apprentice  clubs  for  healthy  atnuse- 
ments  is  to  be  commended. 

.,:  Many  railroad  otliccrs  have  given  the  apprentice  school  their 
endorsement  aiid  are  interested  in  the  development  pf  the  work, 
hi  many  cases,  apprentice  instructors  have  made  good  workmen 
ottt  ui  hoys  whom  a  foreman  woidd  have  discharged.  Where 
WyS  caii  be  secured  who  have  had  one  or  rnore  years  in  high 
school,  the  instructor  does  not  need  any  siKxial  training  for 
instruction  in  mathematics  or  even  the  elements  of  drawing:  hut 
where  the  boy  has  had  but  an  elementary  school  education,  an 
instructor  sh.ould  have  a  liberal  etlucation  in  order  to  instruct 
in  the  various  elements  of  arithmetic  at  least,  and  to  explain 
correctly  and  clearly  the  various  problems  in  connection  with 
shop  work.  There  is  no  doubt  that  great  benefit  would  result 
by  changing  the  instructors  about  from  time  to  tinie,  or  even 
detailing  one  instructor  to  lecture  on  a  subject  in  which  he  i^ 
particularl\    well   versed,  as,   f<:)r  instance,   tool  makuig.  gas  eti-- 

'  gines.  or  electricity.  We  each  have  a  natural  inclination  for 
some  one  or  two  subjects,  so  one  instructor  may  excel  along 
one  line  and  another  along  a  dififercnt  line;  ilius  a  change  would 
benefit  the  apprentices  in  inore  ways  than  one.    ,  „       • 

In  giving  in-truction  in  electrical  work,  it  is  we4l  to  keep  away 
from  mathematics  except  for  the  simplest  problems,  because  the 

'nlore  complex  problems  of  alternating  currents  retptiTe  a  in»>re 
thorough    knowledge   <tf   mathematics   than   any   high   school   or 

,  night  «cho(.)l  can  give. 
;V    Ahuh    has    been  written    concerning;   the    sclectioii   of  an   ap- 


td  try  the  tfafle  oiu ;  n<>  oiiCvkViovvs  fVow  lie  wiH  like  the  work  '■- 
tinlil  he  tries  it.  - 

:      Tlte  work  ot  apprentices  is  Qften  handicapped  by  llie  lack.ol  .■ 
fac^lities*^  ■  A  Separate  <iopartwent  containnig  a  laihc.  a  sliaperj,,- 
a  drill  and  a  sniall  planer  c<«fl<l  at  tiiost  plants  be  set  aside  for.v 
the  apprentice  to  work  on  under  the  supervision  of  the  instructor.  ;. 
After  si.x  nvinths  at  such  work,  the  apprentice  would  be  ready 
to  go  in  the  shoi)  for  work  under  the  various  iorcnien.    In  sboi*>i  ! 
■vvhcrc  no  erecting  Xvork  is  done,  a  small  locomotive  lO^uld  i»e 
supplied  for  the  apprentices  to  work oti.  performing  such  work  a;'  ^ 
stripping   and   as^embling.   chcckhig   valve   niotion.   lining    shiH.'i!>'* 
arid,  wedges,  arid  gui<!cs.     This  W4:>tild  fend  to  offset  the  lack  i^-  [■ 

an. -erecttivg  sliop..   • -■         'v'  --^  ^:'-'"^--a  •:■■'■■-' --"'■•':'":■.v"■•'/^v^  :''•'--/ 

The  idea  of  laying  o(T  an  api)re!uiee  the   same   as  a   helper   • 
seems  rather  crude :  in  fact,  iv  is  ('ontTary  to  the  objtTt  set  forth 
in  hiring  a  boy  to  teach  him  his  trade.     This  is  the  reason  ■so  !^ 
n fan \:  boys  qpit  eVen  after  serx'ing  one  year ;  ihey  are  treated, 
h<>t  as  wards  (.»f  the  comjiany,  but  simply  as  cht^ap  labc»rers.     It   - 
is  a  short-sighted  itolicy.f.)r  any  railroad  to  treat  the  pn'vspective  : : 
n:achini.st,  l)i..ilerni,ikrr  or  blacksmith  in  such  a  m.anner. 
;    That  this  is;  an  age  of  spt^ialists  hold?  true  Tor  the  ajiprenticc.  \ 
It  is  the  diify  «Hf  an  instnici<»rtb  watch  his  apprentices  carefully  .. 
and  (hsc'iver  a  hoy's  nattiral  fient  an<l  d<>  all  he  can  to  further  .., 
his  Work  abing  tile  liiH>   f<>r  which  he  proves  Kst   tUted.     The    . 
men  and  the  cornpany  will  gain  nnurh  by  having  a  few  exiK-ris, 
rather  than  nuuibersi  of  jacks  of  all  trades.    ■:,':, v.        '  •:  ;  ; 

No  apprentice  school  is  complete  without  a  lantern  for  project-  ■•■ 
itig  on  a  screen  illusirati:jn>-of  the  various  jiart*  or  objects  under. 
discussitMi.     This  lantern   should  be  siipplemnited  Ivy  charts  o»  -. 
the  work  in  the  varirnis  sht^ps^  as  these  add  to  th^  effectiveness   ; 
of  tlie  Itctiire  atid  savj^  tiincin  instructing.  -..•:-, 


JIEPAIRING  AIR  PUMP  GOVERNORS       ^ 

The  tertils  fofrepairing  the  diaphragm  i)ortion  of  Wesiinghouse 
pump  governors,  which  are  shown  in  the  engraving,  were  made 
fnmi  the  designs  of  the  author  at  the  South  J-ouisville  shops  of 
the  Louisville  &   Xashville.  ^,    ":    ..'\ 

:  AVhen  the  «eal  of  the  diaphragm  valve  becoines  w<>riu  to  re- 
store it  to  its  original  condition  it  is  necessary  to  enlarge  and 
plug  the  port  hole  and  make  a  new  scat.  I'ig.  I  shows  the  old 
port  drillvd  and  a  brass  plug  /if,44Jn,  in  diameter  and  ,3/l0  in. 


Sloffedfor    ■        J     :  j:^ 
sere  IV  dr/^rer   , '  K 

5  /<j/^vy»\vk%v 


'1 

\]-- :■"■---  '•■\. ■'.:?•:■/  ■:-U>-':S--h  ■'■::-.'  '':V::-:,,Z:?_-^:-:::-^      Ffg.3.  •■:>,- 

Repairing  the  Diaphragm  Portion  of    Westinghouse   Air   Pimip   Governors 


F,g.4. 


'prentice,  but  no  one  can  tell  ulielher  a  boy  will  make  good  hy 
simply  luokiiig  at  him  and  making  a  casual  investigation  of  his 
educatiriiial  iltness.  A  boy  should,  of  course,  be  made  to  pass 
certain  requirements,  but  under  the  present  laws  in  various  states 
it  bec<^nics  ]>ractically  impossible  to  hire  a  boy  under  16  years 
of  age,  and  ^q\\  boys  at  that  age  have  not  had  at  least  .some, 
school  training.     It  is  advisable  to  give  a  boy  about  six  nn^nths 


long,  driven  in.  The  jig  C  pilots  the  dtHlPitV drilling  a  'sinv 
hole  t brinish  the  i)lug  />'.  Fig.  2  shows  a  facing  reatner  </  fed 
by  the  jig  C^  The  thickness  of  the  reamer  body  is  such  that 
when  enough  stock  is  removed  from  the  plug  B.  the  jig  will  en-- 
gage  the  shoulder  at  ./.  This  operation  squares  up  the.  seat  and 
leaves  it  the  right  height.  .  -     ' 

.:    Fig.  3  shows*  the  jig  in  pnsitroinfior  operating  the  valve  seat 


:--- ,^  .     .  fc 
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reamer  H.  The  reamer  is  dropped  against  the  plug  B,  a  disc  L, 
0.018  in.  thick  is  placed  between  the  jig  C  and  the  collar  /;  a 
set  screw  .1/  tightens  the  collar  /,  and  the  disc  is  then  re- 
moved. The  reamer  //  is  then  turned  until  the  collar  /  en- 
gages the  jig  C ;  hy  this  means  a  definite  liearing  is  secured.  A 
3/16  in.  drill,  provided  with  a  stop,  is  nm  in  from  the  U)wer  end 
of  the  diaphragm  body,  its  purpose  being  to  maintain  the  correct 
length  of  Vs  in.  bore  for  port  hole,      yf-  ■*/>*/  •-•': 

Figs.  4  and  5  show  the  method  of  renewing  the  vent  port.  A 
short  J4  '"•  brass  plug  A',  threaded  and  drilled  as  shown  in  Fig. 
5.  is  screwed  into  the  vent  port  tapping.  A  center  punch  is 
driven  into  the  '^  in.  hole  of  the  plug  K,  setting  it  out  and  se- 
curing it  from  loosening.      ■•-.:;. ".~  •.  v.-jv '?.'     '.   -^  -'•:■: 

In  Fig.  1  a  beveled  reamer  F  is  shown  in  position  for  truing 
the  union  joint  bearing.    The  reamer  is  fed  by  the  nut  E. 


TESTING  GAR  ROOFS  FOR  LEAKAGE 


The  device  shown  in  the  engraving  is  in  use  at  the  Topeka 
fhops  of  the  Atchison,  Topeka  &  Santa  Fe  for  testing  the 
roofs  of  box  ears  for  leakage.  It  is  arranged  in  the  form  of 
a  stand  pipe  located  at  the  side  of  the  track,  or  between  two 
tracks,  and  has  a  spray  delivery  which  can  be  swung  over  the 
center  line  of  the  track.  When  not  in  use  it  can  be  swung  to 
one  side  out  of  the  way. 

The  construction  is  clearly  shown  in  the  illustration.  A 
flanged  cast  iron  pipe  6  ft.  long  and  4'4  iu-  inside  diameter  is 
bolted  to  the  top  flange  of  a  cast  iron  elbow,  the  side  flange  of 
which  is  Qoniijected  to  the  water  main.     The  lower   flange   of 


Arm  to  be  swong  parallel  h 
track  ivhen  nofin  ufe 


•-.,".';■.       Swinging  Crane  for  Testing  Car  Roofs  for  Leaks 

this  pipe  extendis  inside  the  bore  to  a  diameter  of  lYz  in.,  thus 
forming  a  step  bearing  for  the  2  m.  extra  strong  pipe  of  which 
the  swinging  memuer  is  composed.  A  gland  casting  is  bolted 
to  the  top  flange  of  the  6  ft.  pipe,  the  bottom  flange  of  this 
casting  forming  a  l)eanng  for  the  vertical  stop  collar  on  the 
2  in.  pipe. 

The  nozzle  i.s  arranged  to  deliver  a  fan  shaped  spray  which 
will  reach  practically  all  points  across  the  roof  of  the  car,  the 
cars  to  be  tested  being  drawn  slowly  nnderncath  the  crane.  The 
device  is  being  operated  on  the  regular  water  main  pressure,  of 
100  lb.  per  sq.  in.     The  cost  of  installation  is  small  and  arrange- 


ments have  l)ecn  made  to  place  si 

on  the  system  where  heavy  repair;  are  made  to  freight  cars.  .  .  . 


\'oj,.  88,  Xa>:i^ 


nilar  devices  at  various  points^ 


SPRING  RIGGING  AND  TIRE  REPAIRS 


BY  J.  S.  WILLIAMS  .     /  -      •  - 

General  Foreman,  Chesapeake  Si  Ohio,  Charlottesville,  V*.-:;  ~ ';  ■.•.'■'.. 

I  he  maintenance  of  spring  rigging  and  tires  on  heavy  loco- 
motives gives  the  average  roundhcxjse  foreman  considerable  c<m- 
cern  as  to  the  quickest  and  cheapest  method  of  handling  the 
work,  as  it  is  essential  that  engines  be  repaired  and  returned 
to  service  as  quickly  as  possible  n  order  that  no  delay  can  be 
traceable  to  the  mechanical  depar  ment.  i-V:    •/.'■, 

The  problem  of  han<lling  such  repairs  has  been  solved  ih  a 
simple    and    inexjicnsive    manner   at    Charlottesville,    by    placing 


Driving  Wheel  in   Position  for  Tire  Worl< 

two  drops  in  the  rails  of  one  of  th^  roundhouse  pits.  This  is 'ac- 
complished by  removing  from  the  iit  track  36  in.  sections  of  rail 
located  under  the  front  and  back  j  drivers.  With  the  drops  so 
located,  any  pair  of  wheels  undeij  a  locomotive  can  be  placed 
over  one  or  the  other.  The  short  sections  of  rail,  when  not  in 
use,  are  held  in  place  by  a  1J4  in-  I*'  3  in.  strap,  bolted  with  1  in. 
bolts.  j  S*  • 

.Ml  spring  rigging  and  tire  wort  is  done  on  this  pit.     When 


Driving  Wheel   in   Position  for  Applying   a   Nev»/  Spring 

it  is  necessary  to  renew  a  driving  ipring.  the  wheel  is  first  run 
up  on  a  wedge,  and  blocking  placed  under  the  spring  rigging 
in  order  to  relieve  the  load  on  the  spring  which  is  to  be  removed. 
After  this  the  wheel  is  run  ofi^  the  wedge,  the  36  in.  section  of 
rail  is  removed  and  the  engine  is  rqoved  so  the  wheel  will  drop 
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into  this  space,  relieving  the  spring  entirely  of  its  load,  so  that  it 
can  be  removed  and  a  new  one  applied  without  the  use  of  bars  or 
spring  pullers. 

When  it  is  necessary  to  change,  tighten  or  re-set  a  driving  or 
trailing  tire,  blocking  is  first  placed  between  the  bottom  brace 
-of  the  frame  and  the  journal  box.  This  holds  the  wheel  in  its 
•original  position,  while  the  short  section  of  rail  is  removed 
and  the  engine  is  moved  so  the  wheel  will  come  directly  over  this 
space,  leaving  the  entire  circumference  free.',;.  •  /  o- 

With  the  adoption  of  this  method  of  handling  this  class  of 
repairs,  we  have  entirely  eliminated  the  practice  of  jacking  en- 
gines, at  the  same  time  reducing  the  expense  for  labor  50  per 
cent,  and  returning  locomotives  to  service  considerably  quicker 
than  when  the  old  method  was  followed.-.  .■.'.,;...;.      v  v.  .,.  ./^^^\ 


GROWN    SHEET   EXPANSION   STAYS 


"  r  •»  J  ^' 


RECLAIMING  GAST  STEEL  DRIVING 

BOXES 


\:}r.r-  ■■,  BY  H.  C.  SPICER  :.  ■  ■Q:j.:''-'  ;-^/     -.v'v^ 

•;■.,':•'■.:  Gang  Foreman,  Atlantic  Coast  Line,  Waycrots,  Ga.       .'■,■"-•;'-/-■.•  v'" 

It  has  been  found  practicable  in  the  Atlantic  Coast  Line  shops 
at  Waycross,  Ga.,  to  refit  cast  steel  driving  boxes  after  they 
have  become  badly  worn,  so  that  they  are  again  available  for 
considerable  service.      ":  ^■'■■'■'^■\-''j''r-.7:^<^'^\'t-'-^-.k.s,:-^V''\/:'-^^ 

If  the  slots  shown  at  /,  which  form  the  seat  for  the  spring 
saddle,  are  worn  they  are  milled  out  on  a  key  seating  machine 
and  a  spring  steel  plate  fitted  in  to  bring  them  back  to  proper 
size.  The  hub  face  of  the  box  is  faced  and  dovetailed  %  in.  to 
5/16  in.  deep  at  ^,  and  the  crown  and  hub  brasses  are  poured 
in  one  operation.  This  makes  an  economical  way  of  building 
up  the  hub  side  of  the  box  when  it  is  worn  and  saves  consider- 
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BY  N.  H.  AHSIUOLH 

The  subject  of  crown  sheet  stays  adjacent  to  tube  sheet 
flanges,  has  been  given  much  consideration  in  the  past  few- 
years  in  an  endeavor  to  correct  existing  defects  in  locomotive 
fireboxes.  As  a  result  of  these  defects,  the  renewal  and  patching 
of  tube  sheets  form  very  considerable  items  of  expense  in  firebox 
maintenance.  Having  had  extensive  experience  with  nearly 
ever>'  type  of  crown  sheet  stay,  the  writer  will  endeavor  to  show 
wherein  lie  the  weaknesses  of  each  type,  and  suggest  a  method 
of  staying  to  eliminate  tulie  sheet  failures. 

First,  considering  the  standard  T  bar  construction  as  shown 
in  Fig.  1,  it  is  always  found  when  necessary  to  remove  T  bars 
of  this  construction  after  a  period  of  service  of  from  four  to 
eight  years,  that  the  bolts,  bars  and  sling  connections  are  all  in 
one  solid  mass.  .  Scale  has  fonned  around  the  slings  and  sup- 


<         Fig.  1— Standard  Crown  Bars  in  Radial  Stay  Boilers 

porting  bolts  and  nuts,  making  it  very  difficult  to  remove  them 
from  the' boiler.  This  fact  of  scale  formation  will  prove  the  ab- 
sence of  flexibility,  or  any  possible  adjustment  of  this  construc- 
tion to  the  various  movements  of  the  crown  sheet  due  to  tube 
sheet  expansion  and  contraction.  The  deterioration  of  the  top 
flanges  of  tube  sheets  is  caused  by  the  rigidity  of  T  bar  con- 
struction, which  confines  the  resultant  stresses  set  up  by  the  ex- 
pansion of  the  tube  sheet,  to  the  short  space  between  the  top  tube 
holes  and  the  center  line  of  the  first  transverse  row  of  crown 
supporting  bolts,  as  at  C,  Fig.  2.  Where  these  stresses  are  dis- 
tributed over  a  wider  area  of  the  crown  sheet  the  deterioration 
of  the  tube  sheet  knuckles  is  not  evident. 
!,.  At  the  highest  point  on  the  top  Jube  sheet  flange,  which  lies 


4      ^3^       4^ 
Operations  in  the   Reclaiming   of  Cast  Steel    Driving    Boxes     -~> 

able  time  and  labor  in  the  turning  and  fitting  of  the  crown 
brass.  It  is  believed  that  this  operation  could  be  well  adapted 
to  new  boxes  as  well  as  old  ones.  Two  wedge  shaped  slots  rre 
dovetailed  on  the  shoe  and  wedge  fits  as  shown  at  3  and  brass 
poured  in  to  form  a  liner.  The  boxes  can  thus  lie  brought  up  to 
the  original  size  for  the  shoe  and  wedge  fit.  If  the  cellar  bolt 
holes  are  broken  out  at  the  corners  at  4,  the  corners  of  the  box 
are  planed  oft'  and  plugs  fitted  to  them  and  fastened  in  by  J4 
in.  dowels.  .-...<-;.   -':>..: 


Foolish  Que.stion  Xo.  — . — '"What  elevation  per  mile,  may  be 
considered,  with  locomotive  power,  equivalent  to  an  additional 
mile  on  a  level  road?"  Will  some  of  our  railroad  friends,  who 
have  more  leisure  than  we,  please  answer  the  above  query? — 
Editor.— From  the  American  Railroad  Journal,  March  7,   1835. 


>    xi':  Fig.  2 — Effect  of  Rigid  T   Bar  Construction 

on  the  vertical  center  line,  is  where  the  first  distortion  due  to 
expansion  takes  place,  extending  toward  each  side  as  distortion 
progresses.  This  can  l)e  proven  in  a  Belpaire  boiler,  having  ex- 
pansion crown  stays  as  in  Fig.  3.  where  the  distortion  of  the  tube 
sheet  is  always  greatest  in  the  center,  gradually  decreasing  to 
nothing  at  the  sides.  Also  by  holding  a  short  straight  edge 
against  the  vertical  web  of  the  T  bar  at  the  center,  a  very  decided 
deflection  of  the  bar  toward  the  backhead  will  be  noted,  espe- 
cially where  the  top  tube  sheet  flange  is  badly  distorted.  This 
is  shown  at  B  in  Fig.  2. 
By  rigidly  bracing  a  crown  T  bar  to  and  equidistant  from  th€ 
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ToanVer  //.     Tin-  rcaiitcr  is  drnpiKMl  agafnst  the  iilug  B,  a  disc  /.. 

.0.018  in.  thick  i>  plactd  lutwccn  the  jiir  C"  and  the  collar  /  .•  a 
St-t  screw  ^1/  ti.iiluens  tin-  collar  /.  and  the  disc  is  then  re- 
moved, "J  he  reatner  //  is  then  turned  until  the  collar  /  en- 
gages the  jig  (";  hv  this  means  a  delinite  hearing  is  secure<l.  .\ 
3/16  in.  drill,  pt-ovidcd  with  a  >to|>.  is  run  in  troni  the  lower  end 
of  the  diai)hrai.:ni  hody.  its  i)uri»ose  l)eing  to  maintain  the  correct 
length  of  's  in.  Ik  )fc  for  port  hole:;:  '      ;: 

Kigs.  4  and  3  shoW  the  method  cA  renewing  the  vent  port.  A 
s-hort  J-4  ill.  hrass  ping  K.  th.readed  and  drilled  as  shown  in  I'ig. 
5.    is    screwe«I    into    tiie    \  ent    I'ort    ta|)iiini:.      .\    center    pimch    is 

.driven  into  the  '.s  in.  hole  of  tlic  i>lug  /\'.  setting  it  out  and  -e- 
ctiring   it    frotn  Io«»st'nihg.      ,     .      ■   '    ;        .. 

•  In  iig.  1  a  1ievele<l  reanier  /'  is  shown  in  position  for  truing 
thg  union  joint  heariitg.      i  he  reamer  is  feil  hy  tlie  nut  /^". 


•.:v.  ■;  ''■. 


TESTING  GAR  ROOFS  FOR  LEAKAGE 


The  ctvice   shown- in   the  engraving  is   in   use  at.  tjlie  Toj>eka 

*hoj»s    of   the   Atchison^   Topeka    &    Santa    Fe    for    testing    the 

roofs  of  hox  car^   for  leakage.     It   is  arranged   iu   the   form   of 

a  ?tand  pipe  l<Kaic4  at  the  side  of  the  track,  or  1  tet wet  u   two 

•tracks.  aJid  has  a  spr.ly  delivery    which  can  he  swung  over  tlu 

''center  line  ff  the  track.     When  not  .hv  use  it  can  l)e  swung  to 

.' ene  side  "^'ut  of  the  way. 

'   ;,  Tlv    GtH[istru<tiori    Js    <^Uarly    shown    in    the    illustration.      .\ 

^rtatjgt'il  cast  lf<Mi  pipe  6  ft.  l«>ng  and   4   ;    in.   inside  diameter   i> 

'  holted  Xo  the  top  flange  of  a  cast   iron  elliow,  the  side  tiange  of 

which   is   conuected    to   the    water    main-      The    lower    ilange    oi 

■  J^h  bt  smhg  pardtiet  to' 

sr  — ___. 


k—  ^  Prpe  Cap 


■    j       ,■  '".''■■        •    .  " 


^bcuf  100.  ijj  fto/ei  in  each  rvnt 
XfiM,  ^  btftrten  rawa 


-90  Singh  Track a4 


■  7   -:,        Swinging  Crane  for  Testing   Car   Roofs  for    Leaks 

this  pipe  e.vtends  i(i.M<le  tTvc  hore  to  a  dianuter  of  2'j  in..  thn> 
forniing  a  step  iiearing.  tVfr  the  2  ki.  extra  strong  iiijie  of  uhich 
tile  swinging  ineinin'C  |s  cfiniposed.  .\  gland  casting  is  holted 
to  the  t<>p  riange  of  the  6- ft.,  pipe,  the  Iioitoni  llan'-;e  of  \\\\^ 
castin.g  forming  a  hearing  for  tlu  \(.rtical  sto]i  tullar  >  ii  the 
2  iiT.  pipe. 


T' vr'A'oi,.  ^;s,  x.^ 


nunts  have  heen  made  to  place  si  nilar  <levices  at  various  pointSv 
on  tlu   systim  where  hea\\    repair*  are  made  to  freight  cars. 


SPRING  RIGGING  AND  TIRE  REPAIRS 


BY  J.  S 

General  Foreman.  Chesapeak 


WlLll  A.MS 

ie  <S|  Oh'o,  ChurUillcsville.  V». 


\\\\i  and  nres  ou  lKa\y  l<aM- 
use  foreman  coiisideralile  Cou- 
pest  method  of  handling  the 
les    lie    rejtaired   and    returned 


llie   tnanneiiance    ot    spruig    ng! 
motives  gi\es  tin*  average  roundh 
cern    as   to   the   ([nickest    and    die 
w..rk,    as    it    is    essential    that    engi 
to  service  as   (inickly   as   possihle   ii   order   that    no   delay   can   he 
traceahle  to  the  mechanical  depar  inent 

The    ])roliIetn    of   handling    sucli 
simiile    an<l    incNiensive    manner 


rejiairs    has    heen    M'lved    in    a 
it    I'harlottesville.    hy    jilacing 


Driving   Wheel    in    Position   for  Tire   Work 


two  drops  iu  the  rails  of  oue  of  the 

complisheil  liy  removing  from  the  i 

located   under  the   front   ami   hack 

located,   any   jiair   of    wheels   under 

over  one  or  tite  other.      The  short   sections  oi   rau.   wiun   noi   ni 

use.  are  heh|  in  place  hy  a  1.1 4  in.  h  ■  3  in.  strap,  hohed  with  1  in. 

hohs..;'  .: ■:-  ■::;:'.:;■.:■'-;.•. .'; .: '•;■■.■.:"■.•.::' ,: ■  ::.^'; ': '■  ■■_'<^.{  ■  •  --■^••■v •'•;■; 

.\11  syiring  rigging  and  tire  worl    is  done  on  thiv  pit.     When 


niindliouse  pits.      1  his  is  ac-- 
it  track  M^  in.  sections  of  rail 
drivers.     With   the   drops  so 
a   locomotive   can   he   ]ilaced 
sections  of  rail,   when   not   in 


Driving   Wheel    in    Position    for  (Applying    a    New    Spring 


it   is  nece->sarv  to  renew   a   driving 


in  order  to  relieve  the  load  on  the  s 
.\fier  this  the  wluel  is  run  off  the 


pring.  the   wheel  is  tirst   run 


"!"he   noz/lc   i;V  afnuTged    t»)    deliver   a    fan    shaped    sjiray    whicli 
will    reucii    practically   all    points   across   the  nkif  of  the   car.   the       up    on    a    we<!ge.    and    lilockin.y    ]ilai  .'d    under    the   sprin.i.;    rigging 
f«Mrs.tfc»  he  te.'^ted  heing  drawn  slowly  underneath  the  crane.     The 
device  is  lieing"  operated  on  the  ri^ular  water  main  pressure,  of 
JOO  Ih.  per  sq.  in.     'ihe  crjst  of  installation  is  small  and  arrange- 


ring  which  is  to  lie  removed, 
wedge,  tile  »V)  in.  section  <if 


rail  is  removed  and  the  engine  is  lAoycd  so  the  wheel  \yill  drpl* 


■'■■■■  '■  ■■  -■! .  ^-  ■•'•■;■, 


'.  ' .  \    *  .    -' 
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into  this  space,  rclievinsj;  the  spring  entirely  of  its  load,  s<ii  that  it 
•can  l»c  rcuKjvcd  ami  a  new  one  api)lit.'(t  witlvoiU  the  use  < if  bars  or 
spring  pullers. 

W  hen  it  is  necessary  to  change,  tighten  or  re-set  a  driving  .or 
trailing  tire,  l)locking  is  first  placed  hetweeii  the  bottom  brace 
of  the  frame  and  the  journal  box.  Tliis  b'llds  llie  wheel  in  its 
original  positi<in.  while  the  short  section  of  rail  i.s  renuned 
and  the  engine  is  moved  so  the  Avheel  will  come  directly  over  this 
space,  le;i\ing  ibe  entire  circumference  free.,    r':  ^-■,''.'-^'^. :'':,,' :;■ 

With  the  adojjtiun  of  this  method  of  handh'iTg  this  class  of 
repairs,  ueliave  entirely  eliminated  the  practice  of  jacking  en- 
^jines,  at  the  *ame  time  reducing  the  expense  for  labor  50  per 
ceni.  and  returning  Uicomotives  to  service  Consideraldy  (luicker 
than  when  the  old  method  was  followed.  V   ;;.^  .. ;    ..;,.::'■ 

RECLAIMING  CAST  STEEL  DRIVING 

BOXES  - 


CROWN    SHEET    EXPANSION    STAYS 


'-■'  '.':•■::■'■■:■'■■■•'■■.■  BY  H.  c.  spiCER       -:.:'V^'v-.- ;;--';^  ■■.;>':^?^> 

Gani!  Foreman,  Atlantic  Coast  Line,  Waycross,  Giif.  ■■.:."/.,.'■■.  , 

;.        It  has  been  found  i)ractical)le  in  the  Atlantic  Coast  Line  shops 

'at   Waycross,  (ia.,  to  relit    cast    steel    driving    boxes  after  they 

■  j^  have  become  badly   worn,  .so  that  they  are  again  availaWe   t\tr 

;r   consi<lerable  service,     'i  '::}':' :.'  ^  -^  ;'c  ..!  ..^.' .  \  ^'.".^;  -i;   ~  "  ..   ^v-v/  !; 

i.^       If  the  slots  shown  at   /,  which   form  the  seat  for  the  spring 

saddle,  are  worn  they  are  milled  out  on  a  key  seating  machine 

■'and  a  spring  steel  i)late  fitted  in  to  bring  them  l)ack  to  proper 

.;    size.     TI:e  hub  face  of  the  box  is  faced  and  dovetailed  J4   in.  to  , 

..  5/16  in.  deep  at  -',  and  the  crown  an<l  hub  brasses  are  poured 

:    !  in   one   operation.      This   makes   an   economical   way   of  building 

■-•.111)  l''*^'  '!"'*  ^''l*-'  "'  I'l^'  i)ox  when. it  is  \yorn  and  saves  consider- 


4^3  4         .  •.;. 

Operations   in   the    Reclaiming    of   Cast   Steel    Driving    Boxes     .---; 

able  time  and  labor  in  the  turning  aiiil  fitting  Vif  the  t'fown 
brass.  It  is  lielieved  that  this  operation  ct)ukl  be  well  adaiited 
to  new  l><"»xt^s  as  welt  as  ohl  ones.  Two  aV edge  shaped  slots  Vre 
dovetailed  (Hi  the  shoe  ah tl  wedge  lits  as  show n  at  J  and  briis-sV 
p<mred  in  t"  form  a  liner.  Tiie  boxes  can  thus  lie  brought  up  to 
the  original  .size  fur  the  shoe  and  wedge  fit.  If  the  cellar  b(jlt 
hok's  are  broken  "Ut  at  the  corners  at  ■/.  the  corners  of  the  ljt)X 
are  jdaned  K\i  ,ind  jflugs  fitted  to  them  and  fastened  in  by  J4 
■in.  dowels.  ..:;..•  „   ■'■■■■■'■-.■-■■■■:.'..  ......        ■.        -  ^: .:  ..^.  ■■.■::■■::./■:' :  -^•'■■. 


.  .    ,  •   •      FO^  — . — '"What  elevation  per  mile,  niay  lie 

.   ; ,  •   .      c^  witii   locomotive   power,  equivalent  to  an  a<lditional 

:     r.."';  mile  on  a  level  road?"    Will  some  of  our  railroad  friends,  who 

-.';  -.,v    'i'i^<?  more  leisure  than   we,  please  answer  the   above  query?— 

.'  .;.'    '-^^E  tlic  .Imciican   Railroad  Journal,  March   7,   1835. 


BY  N.  H.  AHSIUOI.H'  ■  :,;:  ,;  ^-  ,•■  ;'> 

The    suhjiKt    o  sheet    stays     a*1jae'tnt    to    tulle    sl»eet 

flange*,  has  been  given  much  consideration  in  the  pa.st  few 
years  in  an  entleavor  to  correct  existing  defects  in  locoimujve 
lirvlioxes.  As  a  re.sidt  of  ihc.'Se  defects,  the  ^ene^^al  and  jiatchhig 
of  tube  .sheets  form  very  considerable  items  of  expense  in  iirei*ox 

maintenance.      Having    ha«l    e.vtensive    experience    with     nearly 
everj'  type  »)f  crowif  sheet  stay,  tlic  writer  wfll  endeavor  to  showr 

wherein  vlie  the  weaknesses- of  eiichtyi>e.  and  •siiggest  a  method 
of  sta.ying  to  eliminate  tube  sheet   failures. 

First,  considering  the  standard   T  I'ar  construction  as  s1»o«*« 
iri  iPig.  i^:  it  IS  always  foun3  when  necessary  to  remoA-e  T  l*a.r* 
af  this  ctinstriiction  after  a  jn'riocl  of  service  of  iroiti  tour  to , 
eight  years,  that  the  btilts.  bars  an<l  sling  connections  are  all  in 
OIK'  soiiti. mass.     Scale  has. -formed  around  the  slings  and  sup- 


Fig.   1 — standard  Crown   Bars  in    Radial  Stay   Boilers 

fkrrting  IxxUs  an<l  nuts,  making  it   very  difticult  to  remove  them 
from  the  boiler.     This  fact  of  scale  formation  will  prove  the  abr': 
-sence  of  flexibility,  or  any  possible  atljustmeni  «jf  this  construc- 
tion to  the  various  movements  of  the  crown   sheet  <lue  t<»  tulte 
sheet  expansion  and  contraction.     The  deterioration  of  the  top 
llanges  of  tube  sheets  is  caus'ied  ^^'y 'the  rigidity  of  T  l»ar  conf, 
struction.  which  cf»nfrnes  the  resultant  stresses  set  up  by  the  eX' 
pansion  of  the  tube  sheet,  to  the  short  space  between  the  top  tube 
lioles  and  tiie  seiner  line  of  the   first  transverse   row   of  crown 
.supporting  lk)lts.  as  at  C.  V'lj^.  2.     Where  these  stresses  arc  dig-:  • 
tributetl  over  a  \vi«ier  area  of  the  crvnvn  sheet  the  deterioration 
■of  the  tube  sheet  knuckles  is  not  evident. 
.At  the  highest  point  on  the  top  tube  sheet  llaujie,  which  lies, 


CroryhSfteef  V'; 


/.i  ■:/...  .Pifl.  2— Effect  of   Ri.gid  T    Bar  Construction:  ..>..'..> 

ot4  the  vertical  center  line,  is  wherC  the  tirsl  <listorti«m  <hic  to, 
expansitin  takes  pliKc.  e.Meirding  toward  each  side  as  <listortioii' 
pwrgresse.s.  This  Can  be  imnen  in  a  JSelpairc  l»oikr.  having  ex- 
pali$it»n  erown  staxs  as  in  I'ig.  5,  \vherc  the  distorti<^in  «<f  tlie  tulie 
siteet ;  is  always  greatest  in  the  center,  j,^radually  decrcasini;^  10 
hothing  at  the  sides.  .\lso  liy  holding  a  short  straii^ht  edge 
again.st  the  vertical  wel)<)f  tlje T  bar  at  the  center,  a  very  ilecided 
detlection  of  the  bar  toward  the  liackhead  will  be  note<l.  espe- 
cially where  the  top  tube  sheet  tlange  is  badly  distorted.  This 
is   shown   at   7?  in   Fig.  2.  "    ^ 

By  rigidly  bracing  a  crown  T  bar  to  and  equidistant,  f rom  tfcic 


.:'  l./j^: 
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crown  sheet  throughout  Its  entire  length,  we  secure  the  crown 
sheet  so  that,  theoretically,  no  movement  can  take  place  at  the 
center  of  the  sheet  unless  a  corresponding  movement  takes  place 
under  the  entire  length  of  the  T  bar.  As  the  first  compressive 
strains  are  communicated  to  the  crown  sheet  in  the  center,  the 
sheet  under  the  entire  length  of  the  T  bar  receives  corresponding 
strains  much  sooner  than  it  would  if  not  rigidly  braced  to  the 
T  bar.  The  foregoing  statements  will  show  that  the  flexibility 
of  movement  sought  for  is  defeated  by  this  construction. 

Another  very  serious  defect  arising  from  this  method  of  stay- 
ing is  the  sagging  or  pocketing  of  crown  sheets  luider  the  ends 
of  T  bars,  as  shown  at  B  and  B'  in  Fig.  4.  There  are  three  causes 
for  this  condition:  -  .'i;-:-"  :.:y  :■■'■' ■^■■:^:-^' :';.:-' .■ 

Vv  1^    The  application  of  thimbles  of  nuts  between   the  crown 
■'  sheet  and  the  under  side  of  the  T  bars; 

( '  2.     The  backward  twist  of  the  center  of  the  T  bar  as  previously 


i'//y'////A 


Crotyn  Sheef" : 


.■^•'.^■'    Fig.   3 — Expansion   Crown  Stays   in   a    Belpaire    Boiler       ■ '/- 

mentroned,  which  causes  a  forward  and  downward  thrust 

of  the  ends  of  the  T  bar; 
3.     The  fact  that  the  T  bar  is  an  independent  factor  and  its 
:^  ":    expansion  and  contraction  in  length  are  not  controlled  by, 

and   have  no   connection   with   the   relative   expansion   and 

contraction  of  the  outside  and  inside  firebox  sheets. 
■  The  outside  and  inside  lirebox  sheets  being  rigidly  stayed,  do 
not  relatively  change  position  due  to  expansion  and  contraction. 
For  the  same  reason  the  T  bar  does  not  change  position  ver- 
tically. Horizontally  it  does  expand  and  increase  in  length  as 
there  is  nothing  to  prevent  it  from  so  doing.  The  sling  stays 
F  and  G  in  Fig.  4,  being  radially  applied,  do  not  retard  this  move- 
ment. The  T  bar  being  curved,  the  expansion  will  follow  the 
line  of  curvature  and  the  resultant  lengthening  of  the  T  bar  will 
bring   it   closer   to    the   sheet   at    the   ends    than  at  the  center, 


Fig.  4 — Standard  Crown  Bars  After  a  Period  of  Service 


as  at  C  and  C.  Fig.  4.    With  each  repeated  tiring 
the  bar  lengthens  and  comes  closer  to  the  sheet, 
thimbles  around  the  end  crown  bolts,  the  sheet  is 
and  bulges  toward  the  fire. 

In  proof  of  these  statements,  we  find  when  apply 
firebox  the  exact  counterpart  of  the  old  one  when  it 
bar   removed   from   an   old   firebox,   that   the   end 
line  up  with  the  holes  in  the  firebox,  and  also  that 
the  T  bar  has  changed.    The  T  bar  must  be  heated 


of  the  boiler 
If  there  are 
forced  down 

ing  to  a  new 
was  new,  a  T 
holes  do  not 
the  radius  of 
and  the  ends 
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raised  to  make  it  conform  to  tlfe  curve  of  the  new  crown  sheet. 
This  situation  clearly  shows  thz^  the  ends  of  the  bar  have  come 
down ;  also  that  the  bar  has  become  longer  while  in  service. 

To  eliminate  the  sagging  of  c|own  sheets,  the  writer  has  prac-  :' 
ticed  the  slotting  of  three  end  hjjlcs  in  each  row  of  holes,  lJ/2  in. 
long  for  1  in.  bolts,  then  applyifig  these  three  end  bolts  without 
thimbles  between  the  T  bar  and  crown  sheet,  as  shown  in  Fig.  5. 


<=), 


Iv  !  .L   I  I 


^/jN/|i^iii 
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Fig.    5 — Eiiminating    Crown    Sheet    Sagging 

Crown  sheets  with  bars  applied'  in  this  manner  run  four  years 
without  sagging  or  bulging  of  selects,  whereas  bars  applied  with 
thimbles  around  all  bolts  will  cajase  sheets  to  sag  from  J^  in.  to 
'yi,  in.  within  three  years'  service  in  the  same  districts. 

In  making  comparisons  of  the  two  methods,  a  peculiar  condi- 
tion presents  itself.  Whereas  a  crown  sheet  will  sag  in  engines 
with  thimbles  around  the  end  bohs  from  Yi  in.  to  ^  in.  in  three 
years'  service,  in  engines  having  slotted  holes  in  the  bars  and  no 
thimbles  around  the  end  bolts,  it  is  barely  possible  to  insert  a 
knife  blade  betw-een  the  crown  bok  nut  and  the  face  of  the  T  bar, 
and  the  sheet  has  not  sagged.       |  "'i.:.-:  V-  ;•'. 

While  this  practice  has  eliminatjed  the  sagging  of  crown  sheets, 
it  has  had  no  noticeable  effect  on  the  deterioration  of  flue  sheet 
knuckles,  the  same  defects  existing  with   either  method. 

Next  let  us  consider  the  eyebolts  shown  in  Fig.  6.  Eyebolts 
in   outside  and   inside   firebox  sheets,  connected  by  sling   stays. 


P77^^)»^^^@>^^^^^^^>^'^-i>^^ 


Fig.   6 — Illustrating  the   Action   of  the   Eyebolts 


■f 


have  been  used  quite  extensively  jn  an  endeavor  to  eliminate  de- 
fects at  the  top  tube  sheet  flangje.  When  this  arrangement  is 
properly  applied  with  all  parts  ii  tension,  which  is  not  always 
the  case,  we  have,  after  a  time,  conditions  as  shown  at  B,  Fig.  6. 
The  edge  of  the  crown  sheet,  ci^rling  back  as  a  result  of  the 
upward  movement  of  the  tube  sljeet,  will  cause  the  top  of  the 
bottom  eyebolt  to  move  in  a  backward  direction.  When  this  move- 
ment first  begins  the  supporting  sling  C,  Fig.  6  becomes  loose, 
but  as  distortion  of  the  sheet  progresses  it  gradually  becomes 
tighter,  the  line  from  E  to  F  becoming  the  hypothenuse  of  the 
triangle  EDF,  of  which  the  slingstay  and  bottom  eyebolt  form 
the  other  two  sides.  The  rigidity  thus  produced  prevents  flex- 
ibility of  movement,  and  produces  the  same  defects  in  the  top 
tube  sheet  flange  knuckles  that  i  are  found  with  the  T  bar 
construction.  I  ;^.;;! 

Fig.  3  illustrates  the  application  of  sleeves  in  the  outside  fire- 
box sheet,  through  which  the  crown  bolts  are  applied.  The  bolts 
have  nuts  and  washers  on  the  top  end,  and  button  heads  at  the 
crown  sheet  end.    This  arrangement  has  been  in  use  in  the  Bel- 
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paire  boilers  of  an  Eastern  road  for  upward  of  15  years,  and 
with  the  exception  of  the  style  of  nut  and  washer,  is  exactly  the 
same  arrangement  now  being  extensively  installed  in  radial 
stayed  boilers.     ^  ": :   -^  ^    -  •';:' :  'R-; .  'r;^^>  :'; -^'^^  r'  .-  •■ 

As  tube  sheet  expansion  progresses,  with  this  method  of  stay- 
ing the  crown  sheet  is  curled  up  as  shown  at  B  in  Fig.  3.  The 
crown  bolts  in  the  first  transverse  row  nearest  the  vertical  center 
line  as  at  C,  Fig.  3,  are  forced  backward  causing  the  back  end 
of  the  top  of  bolt  to  ride  hard  against  the  sleeve  as  at  E.  In 
these  particular  engines  the  sleeves  were  made  of  brass,  and  the 
bolts  sunk  into  the  sleeves  to  the  depth  of  the  threads.  Further 
travel  of  the  tube  sheet  upward  caused  the  bolts  to  bend  as  at  D. 

This  arrangement  allows  stresses  set  up  by  tube  sheet  ex- 
pansion to  spread  over  a  larger  area  than  any  type  so   far  dis- 


^   I       ■->     — <V- 


Flg  7 — A  Type  of  Construction  Used  in  Radial  Stay  Boilers 

cussed.  As  a  result  of  wider  distribution  of  stresses,  there  was 
no  deterioration  of  the  top  tube  sheet  knuckles  evident;  also 
there  was  never  any  sagging  of  crown  sheets.  The  writer  has 
repaired  hundreds  of  boilers  containing  this  type  of  crown  stay, 
in  many  of  which  the  distortion  was  so  great  that  the  tube  holes 
were  on  a  line  with  the  rivet  heads  in  the  flanges,  making  it  im- 
possible to  expand  the  tubes  in  a  proper  manner,  yet  the  top 
flange  knuckles  of  these  tube  sheets  were  in  perfect  condition, 
no  cracks  or  defects  of  any  kind,  outside  of  the  distortion  in 
shape,  ever  having  been  noticed.        .  ,L.. 

A  very  serious  drawback  to  this  construction  is  the  fact  that 
the  vibratory  strains  of  the  tube  sheet  expansion  are  communi- 
cated to  the  outside  sheet,  which  causes  cracks  to  start  through 
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Fig.  8 — Recommended  Construction 


the  center  of  the  rivet  line  shown  at  F,  Fig.  4.  These  cracks 
always  develop  at  the  vertical  center  line  first,  and  travel  toward 
each  side  as  distortion  progresses.  This  is  caused  by  the 
threads  on  the  crown  bolts  sinking  into  the  brass  sleeves  and 
communicating  the  vibration  of  the  tube  sheet  to  the  roof  sheet. 
In  from  three  to  five  years'  service  it  is  always  necessary  to 
apply   patches  to   repair  these   cracked   sheets. 

Another  defect  of  this  construction  is  the  fact  that  the  greater 
the  deflection  of  the  bolts  backward,  the  less  tension  there  is  on 
the  bolts  when  the  boiler  is  under  pressure.  These  same  defects 
will  develop  in  an  arrangement  now  being  extensively  applied  to 
radial  stayed  boilers.  In  this  case  iron  sleeves  are  used  instead 
of  brass,  and  ball  joint  nuts  are  used  in  the  sleeves  instead  of 
flat  nuts  and  ball  joint  washers.  There  is  no  doubt  that  tube 
sheet  deterioration  will  be  very  materially  reduced,  and  on  ac- 


^\;  /:?^- ' •^'f'  •  -''''-l  v^i'  *  )'■  '■■ 


count  of  outside  sheets  being  circular  there  will  be  no  cracks  in  • 
these  sheets.     The  fact  remains,  however,  that  after  the  sheets 
have  become  distorted,  the  bolts  will  never  be  in  tension  vvbcn; 
the  boiler  is  under  pressure.    f'^cV:^^'-^^^  -~:  ''7-'"' 

A  construction  used  by- the  railway  previously  referred  to,  in: 
their  radial  type  boilers,  is  shown  in  Fig.  7.     Angle  irons  ./  ard' 
A'  are  riveted  to  the  outside  sheets,  and  crowfeet  b  hung  from  ■ 
them,  the  crown  bolts  being  secured  to  the  crowfeet  as   shown. 
The  longest  bolts  are  adjacent  to  the  vertical  center  line,  where 
the  strains  resulting  from  distortion  of  the  tube  sheet  are  taken  ■ 
care  of  by  the  ability  of  the  crowfeet  to  move  slight!}',  and  the; 
bolts  to  bend  slightly  and  ride  hard  against  the  back  of  the  holes 
in  the  crowfeet.    This  construction  eliminates  cracked  tube  sheets 
and  there  are  no  sagged  crown  sheets,  but  the  same  absence  of  ■ 
tension  in  the^  bolts  when  the  boiler  is  under  pressure  is  in 
evidence.     V   ''^"  ' 

T  The  foregoing  illustrates  practically  every  construction  ex- 
tensively used  to  stay  the  crown  sheet  at  the  tube  sheet  flanges..'. 
There  are  serious  drawbacks  to  ever\-  one,  the  most  serious  being- 
the  a1>sence  of  tension  on  the  bolts  after  distortion  has  taken 
place.  This  may  be  an  important  factor,  contril)uting  to  the- 
dropping  of  crown  sheets  due  to  low  water.  Bolts  or  braces ' 
which  are  not  always  in  tension  should  never  be  applied  to' 
crown    sheets.  '  ". 

■'"The  application  of  more  than  two  transverse  rows  of  any  kind' 
of  bolts  to  provide  flexibility  of  sheets  is  an  error.  It  will  l>e; 
plain  after  a  study  of  the  sketches  in  this  article,  that  the  crown- 
sheet  could  rot  move  vertically  at  the  third  or  fourth  transverse . 
rows  of  bolts,  without  stretching  at  the  side  roll.    ■■.■•"■'■•'•    ;~; 

Fig.  8  represents  the  writer's  idea  of  a  construction  which  wiW 
eliminate  defects  now  existing.     It  consists  of  an  I  bar.  cast  with/- 
slotted  holes,  to  allow  the  crown  bolts  to  move  as  shown.     P.y 
this  construction  the  advantages  of  other  arrangements  will  l>e ' 
retained,  and  the  bolts  will  also  be  in  tension  all  the  time  while 
the  boiler  is  under  pressure. 

In  conclusion,  the  writer  believes  that  the  entire  subject  will 
become  clearer  in  the  minds  of  those  interested  whenever  the 
idea  becomes  more  prevalent  that,  while  the  tube  sheet  does-, 
move  upward,  the  bolts  in  the  crown  sheet  do  not.  The  crown 
sheet  curls  upward  and  backward,  and  the  top  end  of  any  bolt 
tapped  at  a  right  angle  through  the  crown  sheet  must  move  at  a 
right  angle  to  the  movement  of  the  crown  sheet,  or  backward 
and  downward.  All  types  of  crown  staying  used  are  based  on 
the  theory  that  the  top  ends  of  crown  bolts  move  upward  as  a 
result  of  tube  sheet  expansion.  This  is  entirely  wrong  aiid  can  be 
readily  proved  so  by  the  use  of  diagrams.  .•"•:•"'.'"-.;;'.•,. 


CHECK  NUT  FOR  HOSE  CONNECTIONS 


■;-'"'  BY  CHAS.  MARKEL  "         ^-;:  j- 

'  In  order  to  prevent  the  hose  nuts  between  the  engine  and.'.-'- 
tender  becoming  loose  and  working  oflF,  allowing  the  water  tO--\v:" 
l)e  lost  from  the  tender  before  the  engine  crew  discovers  it.  the  dc'^  ■-"  ■ 


Hed  Pipe 
Sleeye 


.?.,'•.■  Check  Nut  for  Tank  Feed  Hose  Connections 

vice  shown  in  the  illustration  was  developed  by  the  author.  A  pro-^U: 
jection  or  lug  is  cast  on  the  hose  nut  and  is  threaded  for  a  set'';' 
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screw ;  after  the  hose  nut  is  properly  tightened,  the  steel  cupped 
set  screw  is  set  tight  against  the  feed  pipe  sleeve  and  the  jam 
nut  against  the  set  screw,  thus  preventing  the  hose  from  becom- 
ing separated.     %.',;...,;;._:,  .:..,;..;:.;..  ..;.;;.-;•,.;.....;   .  .-.; 


DEVICE  FOR  BENDING  MEAT  HOOKS 


BY  J.  LEE 


The  machine  whose  construction  and  operation  are  shown  in 
the  accompanying  engravings,  was  designed  to  reduce  the  cost 
of  manufacturing  meat  hooks  used  in  refrigerator  cars.  It  is 
air  operated  and  forms  both  ends  of  the  hook  in  one  operation, 


uu 


LRJ 


operating  spindle.  Die  /•■  siown  in  Fig.  1  is  keyed  to  the  upper 
end  of  the  operating  spincle.  ^       *      ^    ' 

Hooks  of  two  sizes  arel  made,  requiring  dif¥ercnt  size  dies. 
For  the  smaller  size,  rollef  l)rackets  CG,  Fig.  1,  are  placed  in 
bosses  A.V  shown  on  the  engraving  of  the  table  and  cylinder. 
For  the  larger  size  they  are  placed  in  bosses  OO. 

Figs.  1,  2,  3  and  4  show  the  operation  of  the  rollers  in  bending 
the  stock  as  the  die  is  tumied  through  its  operating  angle  of 
about  160  deg.  In  using  thd  machine,  stock  in  large  quantities  is 
cut  to  length  on  a  bolt  cutter  and  taken  by  a  man  to  a  small 
steam  hammer  where  the  ei  ds  are  pointed.  The  pieces  are  then 
taken  by  the  machine  opera  or  and  bent  cold,  ready  for  tinning. 
After  passing  through  the  tli  bath  the  hooks  are  ready  for  ship- 
ment.   The  average  output  is  1.200  hooks  per  day. 


PORTABLE    COMBINATION   TEST   RACK 


•  ,  »<  '  ';:*; 


BY  F.  W.  BENTLEY,  JR.  .. 

Machinist,  Butler  Shops,  Chicago  &  North  Western,  Milwaukee,  Wis.  -"•  - 

:-  The  increased  number  off  operating  parts  used  in  connection 
with  the  E-T  air  brake  equipment  generally  make  the  con- 
struction of  a  complete  test   rack   somewhat  difficult.     The   ac- 


Table   and    Cylinder   of    Device   for    Bending    Meat    Hooks 

the  metal  being  worked  cold.     Before  it  was  installed  the  hooks 
were  bent  hot  by  hand,  each  end  being  worked  separately  over 
a  die. 
>    The  machine  consists  of  a  table,  to  the  under  side  of  which  are 


Arrangement  of  Details  of  Portable  Combination  Test  Rack- 

.J 

companying  illustrations  sRow  a  combination  test  rack  with 

cut-out  cocks  so  located  iit  connection  with  rigidly  attached 
reservoirs,  that  all  parts  of  the  locomotive  equipment  may  be 
placed  on  it  and  tested  either  collectively  or  separately. 


Fig.  I- Btg'inninff  ofSfrohe. 
6farf  of  Bend  on  Isf.  End. 


Ffg.3. 

Start  of  Bend  on  2nd.  End. 


•■  Fig.  2. 

~ftptsh  of  Bend  on  fsfEnd. 


Fig  4-  End  of  Stroke. 
Hook  Completed 


•;  .    . " :,N"C ■ .. , '  Operation    of    Die    and    Rollers 

•  ■  \-  '•'*     .    --  •■ 

secured  an  air  cylinder  and  a  bearing  for  the  operating  spindle, 
which  extends  through  to  the  top  of  the  table.  A  rack  working 
in  a  guide  secured  to  the  under  side  of  the  table  transmits  mo- 
tion from  the  piston  to  a  pinion  secured  to  the  lower  end  of  the 


Portable   Combination   Test    Rack 


July,  1914 


RAILWAY    AGE    GAZETTE,    MECHAXICAL    EDITION 


379 


-*:'.>■.•  ,'  ''-  - 


The  combination  reservoir,  so  termed  in  the  piping  diagram, 
can  be  used  as  a  brake  cylinder  in  connection  with  the  ex- 
amination of  the  distributing  valve,  or  may  be  utilized  as  a 
small  train  line  volume  in  the  examination  of  a  feed  or  reducing 
valve,  independent  of  the  rest  of  the  apparatus.  The  bleed  pipe 
from  the  bottom  of  the  combination  reservoir  is  used  for  deter- 
mining the  sensitiveness  cjf  the  feed  valves  in  an  independent 
test,  and  for  ascertaining  in  the  distributing  valve  test,  the 
sensitiveness   of  the   application   piston   in   building   up   leakage. 

The  whole  device  is  so  arranged  and  built  that  it  can  be 
located  anywhere  about  the  shop,  as  it  need  only  to  be  lifted 
dear  of  the  floor  to  move  it.  The  gage  board  is  equipped 
with  two  extra  gages,  one  brake  cylinder  or  combination 
reservoir  gage  graduated  in  pounds,  and  one  E-T  No.  2  gage 
with  connections  direct  to  the  application  and  pressure  cham- 
bers in  the  combination  drum.  By  this  means,  the  independent 
test  of  a  feed  valve  can  be  accurately  made  by  the  brake 
cylinder  gage,  and  the  condition  of  the  graduating  valve  or 
the  slide  valve  of  the  equalizing  piston  readily  told  by  the 
action  of  the  hands  on  the  second  Xo.  2  gage. 


plied  to  the  machine.  The  eccentrics  are  chucked  by  tightening 
two  nuts  which  clamp  them  sufficiently  to  take  heavy  cuts.  The 
chuck  is  so  designed  that  it  will  take  as  many  different  sizes  of 
eccentrics    as    may    be    desired    by    simply    changing    four    grip 


CHUCK  FOR  ECCENTRICS 


■•>■•  ■■;• 


BY  C.  L.  DICKERT 
Assiatant  Master  Mechanic,  Central  o(  Georgia,  Macon,  Ga. 


Eccentric  Chuck  Attached  to   a    Boring    Mil 


A  chuck  for  borii]g  and  turning  eccentrics  on  a  boring  mill      blocks  and  two  studs  from  one  hole  to  another;  it  is  also  made'v'^ 
with   one   chucking  is   shown   in   the   accompanying  photograph       adjustable   for   any   throw   of  eccentric.  "'■'•■ 

and  drawing.     The  chuck  is  simple  in  design,  and  is  easily  ap-  Either  the  boring  or  the  turning  operation  can  be  performed 
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Details  of  Chuck  Used  orr  the  Central  of  Georgia  for  Boring  and  Turning  Eccentrics  on  a  Boring  Mill 
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;scrc;yvv|aflt'rtlK'  hose  nut  is  properly  lii^luciud.  the  >tc<.l  ciipi)cil 
'.set  screw   is   sot   tiglit   aK-'iinst   the   iVc<l   pipe   sleeve  aii«l   tlie  jam 

nut  against  the  i^etscftnv.  thus  iireveiitinu  the  hust-  u.  in  luci mi- 
ning ^epanitctl. ..   :  -    .  ;  i. 


DEVICE  FOR  BENDING  MEAT  HOOKS    . 

■^.'''  ':'[:\:-<.\.\  -:";■„_  'v^-v; '■■>-'-B*  J-'t^s"-;'  .■'•'..^-  ■■.:■,-  -■■■ 

'■'ri«?  machine  wbo^c  construction  ami  n|Krati"n  are  sluiwn  in 
the  acctinii>anyinir  eiijfraviiigs,  was  desi.uned  i"  reihue  tlie  cost 
of  inamilaetiiriiii.'  meat  hooks  nse<l  in  retriiierati>r  curs.  It  i^ 
Air  opt- rat  111  antl  ionns  Iioth  ends  of  the  lv>nk  in  <>ne  operation. 
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Table    and    Cylinder    of    Device   for    Bending    Meat    Hooks 

the  metal  being  worked  cold,     liefore  it   was  installed  tlie  li.M.k-^ 
Were  lient   hot  by,  hanrl.   each   end   lieinu   worked   separately   omt 
a   (lie. 
The  machine  consists  of  a  lalde.  to  the  under  >ide  of  which  are 


f/'^.  I-  Beginning  ofSfroki. 
6farf  of  Bend  on  I sf:  End. 


Fig.3. 
Start  of  Bend  on  2nd.  End. 


Ffg.  2. 
Finish  of  Bend  on  tsfEnd. 


Fig  4-  End  of  6frok<!. 
Hook  Completed 


r      .      v:   .J  :rV^>      Operation    of    Die    and    Rollers  r      '' '     !   1;  C^ 

secured  an  air  cylinder  and  a  bearin.g  for  the  Ofjeratincr  spindle, 
which  extends  through  to  the  top  of  the  tatile.  .\  rack  working 
in  a  guide  secured  to  the  under  side  of  the  table  transtnits  tuo- 
tion  from  the  piston  to  a  pinion  secured  to  the  iowir  end  of  the 


operating  spindle.     1  lie  /•   s 
(.nd    of   tile   operating   ^pil,d 

lloiiks    of    two    si/i-.-.    are 
lor  the   smaller   si/e.    r'llie 
l)osses   A  .V    ;,hown   on   the 
l\>r  the  larger  si/e  they  are 

I'igs.  1,  2.  3  and  4  >hou  i 
the  stock  as  the  die  is  tu 
aitoiit  U.O  (kg.  in  using  tin 
cut  to  len.i.itii  on  a  1m  .It  cu 
stiam  liaintiUT  uliere  tiie  ci 
taken  Iiy  the  machine  oper: 
.\fler  passing  through  the  t 
niint.      The  average  output 
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The  incre.ised  iunnl)er  o    oi)eratiii,g  parts  u>e(l  in  connection^' 
with   the    E-T  air  i)rake  e  |uipnient   generally  make   the  con-' 
>tniction   (if  a   complete   te>     rack    soiiuwhat    difHcult.      1  he   ac- 
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"■■  ■:'■:'■:  ■.,■.-.  ^■^- :■:->;:■.■;;-.  ■■  ■:.  ^'/A:  \:\  ;"-..■■•-  ■■•:■.:•:;■.  >.\';.a'^ 

companying  illitstfatirtu.s  slow  a  combination  test  tackWrth   .. 
cui-oul    Cocks    so    located    ir     coniiectiijii    with    rigidly    attached 
ri>er\  i>ir-.  tliat  ail  part^  of   :iie  iocoiuotive  eciuipnicnt  may  be  : 
l)lac(.-d   oil    it    and    i<.stc<i    tit  nr   coiii-etiveiy    or    >eparately.   '   '"  •.  ■ 


Portable    Combination    Test    Rack 
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The  c<  inhiiihtifin  r».-sfrvf>ir,  so  termed  in  the  piping:  «!ia^ram,.      j»Ued  T<»  tlH-  inaolihit-.     '1  he  cc^eiiVrres ^irc  cJu  tigltt«?nSng 

can  be  usetl  a>  a  brake  eyliudei;  in  cotmectioii  with  the  ex^  l\V'>  mrts  wlvicU  clanrp  them  >nfllic*iv)rtly  t<»  tiike  licavy  cut*,  llie 
arnijiaiion  <rf  the  tli>tribmii)g  A:alve';  or  may  be  utilized  ias"  a  chuck  is^ode^itineil  that  it.  will  take  a>  »«any  different  sizes  of 
sniall  mill)  Une  volume  in  the  exatiiivTati'/ir  of  a ^ee<r<j.r  reducing^      ecceiu  its    itiay    he    <JcsiVvd' ;i^  idmjrfy   chiitiiriniff   tpiir   g^ 

valve.  intIe]Ki)<Ient  of  the  rest  of  the  apparatii.</  The  I>Ice<l  pijjv 
fi-unt  the  li'itinni  of  t!ie  eonihination  .i\>er\i»ir  i>  tised  for  deter- 
ininiii!^  the  senstti\<:f1t^ss  f>f  the  fevd  :  vjUaW.  iw  an  indcpen<leni 
to^t.  and  fiJr  ascertaining  in  the  diritribittingo  valve;  test,  thv 
.■»on>itiv<-tie~s  "f  the  applicalion  piston  in  liuihlinii  ttii^  Uakaue 
The  vvh«de  device  i>  so  arranj^cd  and  built  that  it  can  be 
located  anywhere  about  the  sltop,  as  it  necdonly  t<»  be  lifted 
clear  v>t  the  flxior  to  mo>-e  it.  Tift  gage  board  isvexjiiiinjed 
with  twV>  t-xtra  tiayes.  oiio  Irrake  cylififler  <>r  cnnibiiiati<>n 
reservoir  sage  .uraduaied  in  pounds,  aiul  one  K-T  X<>.  2  gage 
with  connections  <Iirect  to  the  application  and  pressure  ohaitT- 
bors  in  the  ci  "111 li nation  drnm.  I'y  this  means,  the  independent 
test  of  a  feed  valve  can  be  accurately  niade  by  the  brake 
cylinder  gage,  and  the  Cimdition  fif  the  .nra«lnating  valve  or 
tire  ."•lide  valve:  of  the  e<iualixing  piston  readily  told  by  tltt- 
;  act  i  on  oft  he  hainds  on  iha  st:C«  >nd  X  o.  3  gage. ;  .         .  .    .   :  ■    ;  ■ . 

:   ■         CHUCK  FOR  ECCENTRICS  5      > 

'■■.■■■  ■.':^;;;-'-;' ~  by  c.  l.  [)ickkrt     ::'''' "^  ■■''"■■■••,•"■-;•■, -V'v-v;-'' 

,'  .      ■■     Assittant  Master  .Mechanic,  Central  ol  Georgia.  Macon,  Ga.  ..■,■■ 


Eccentric  Chuck  Attached. to  a  Boring  MilJ 


•.  -  A  chuck  for  boriiyj  and  turning  eccentrics  on  a  boring  tnill      blikks  and  two  studs. fmni  tVnc  hole  t<v  aiiolher;  it  is  atso  made 
-with- one   chucking   is    shown    in    the   accomjianj-ing   plMt.>grai)h       adjustabk-   for    any   throw   of  eccentric, 
vand  drawing.      1  he  chuck  is  simple  in,  design,  an«I  is  easily  ap-  llither  the  Ivring  or  the  turijing  optrati'm  can  l>c  performed 


of? 


r 


i  //*  A^     ' 


le' 


^'Hotes 


^A 


A     .1  ■ 


^9" 


So-ff  Shet.     t-Per  Set. 


f/  Hofes, 


TftT 


T — 

'  '         in.' 


r         ay,      X  ,ra  Tosuf^  bore  fry^cep/cf^ 


}::^i^[ji 


-i-t.jL_i.:L±:z~r::- 


"■  V— —- .-wB!|^-^— ^-^—^ 


■"• 

1 

■■■-.-■■'         *    ' 

Details  of  Chuck   Used   on  the  Central  of  Georgia  for   Boring  and  Turning   Eccentrics  on  a   Boring   Mill 


380 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EMTION 


Vol.  88,  No.  7 


..•<■• 


.■  I." 


'•^ 


.V-.'>->-.v."  .• ' 


first ;  no  laying  oflf  of  the  eccentric  for  throw  is  required. 
Whichever  operation  is  performed  first,  the  chuck  is  shifted  to 
obtain  the  desired  throw  by  loosening  two  nuts  and  turning 
the  screw.  The  driver  is  fastened  on  the  center  line  of  the 
chuck,  and  is  made  in  a  U  shape  to  fit  over  the  rib  in  the  ec- 
centric; this  arrangement  acts  as  a  centering  device,  bringing 
all  the  eccentrics  to  the  same  center.  The  four  saw-tooth  grips, 
which  are  made  of  steel  and  hardened,  are  1^  in.  high  to  allow 
-clearance  for  tools.  The  dotted  lines  on  the  drawing  show  the 
position  of  the  eccentric  on  the  cinick  with  the  clamps  omitted. 


CLIPS  FOR   HOLDING  BRAKE  CYLINDER 
HEAD  GASKETS 


bV  f.  w.  bentley.  jr.. 

Machinist,  Butler  Shofs,  Chicago  &  North  Western,  Mihvaukee,  Wis. 

Brake  cylinder  head  gaskets  are  the  cause  of  much  annoyance 
in  roundhouse  work.  The  light,  narrow  gaskets  give  the  most 
trouble,  particularly  if  they  are  being  applied  with  the  head,  to 

/C//p.  ^  xg  Spring  3feet  ■ '.   \    .=•  •      :.-  .    .J. 


EMERY  WHEEL  STAND 


^:  .V       :   \^  BY  PAUL  R.  DUFFEY  ;  .   .     •    V  r-' 

■.■],.  The  engraving  shows  the  general  arrangement  and  details 

', -  of  an  emery  wheel  stand  for  general  shop  use.     This  stand 

.-  .'  will  give  a  great  deal  of  service  before  it  is  necessary  to 
. ;  •  renew  any  parts.     A  special  feature  is  the  means  employed 

^:  •  to   eliminate    lost    motion    from    the    bearings.     This    will    be 

■";•'  seen  in  the  arrangement  of  the  shaft  bearing  bushing.     The 

! :' V  outside  and  inside  nuts  on  the  bushing  keep  it  tight,  and  in 

•  ■  order  to  adjust  it  so  that  lost  motion  may  be  taken  up  it  is 

'■'■■'•■  only   necessary   to   loosen    the   outside   nut   and    tighten    the 

•V;  inner  one.     The   y%   in.  wood  strip  should  be  a  loose  fit  to 

■.:'•  allow    for   closing   slightly    without    its   being   necessary   to 


S| 


Clip  for'Holding  Gaskets  in   Position 


cylinders   which   are   j|laced   in   a   horizontal   position   and   close 
to  the  cab  bracket  sheets,  with  onlj-  5  or  6  in.  of  working  space 
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remove  it  and  replace  it  with  a  thinner  strip.  This  type  of 
stand  has  been  in  use  for  some  time  in  several  shops  and 
has  proved  to  be  much  more  successful  than  many  higher 
priced  machines.    ':/;.:•"    -'N' 


Arrangement  and   Details  of  Shop   Emery  Wheel  Stand 

I 


Tunnel  Under  the  Danube. — A  tunnel  under  the  Danube  is 
under  consideration  by  the  Roumanian  government  to  form  a 
connection  with  its  newly  acquired  territory.  A  bridge  was  first 
considered,  but  as  no  protected  site  was  to  be  found,  military  pre- 
cautions forced  the  abandonment  of  the  project.  The  proposed 
tunnel  will  have  heavily  fortified  terminals. — The  Engineer. 


available    for   putting  the   head   in   place.     A   coating  of  tnick 
white  lead  will  in  some  cases  keep  the  gasket  on  the  joint  face 
of  the  head  while  putting  it  in  place,  but  as  all  gaskets  are  noi 
exactly  of  the  same  dijimeter,  due  to  the  nature  of  the  rubber 
many  of  them  cannot  bfe  held  in  place  by  this  means. 

The  use  of  clips,  as  shown  by  the  accompanying  illustration, 
prevents  trouble  from  <}ie  slipping  of  the  gasket,  no  matter  how 
cramped  and  inconvenient  the  working  quarters  may  be.  Two  or 
three  of  these  clips  hold  the  gasket  securely,  and  after  the  heat, 
has  been  secured  by  dra^ving  up  one  or  two  of  the  head  bolts  they 
can  be  readily  pulled  out.  A  number  of  the  clips  can  be  carrietl 
in  the  top  of  a  tool  box  by  means  of  a  piece  of  tin.  va  ;,<  ;:;v.-=;;y 


•^'^\>:€i^:^r 


'■:.    I-;J'- 
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V    GRINDING  WHEEL  STAND  ^: 


A  floor  type  grinding  wheel  stand  completely  equipped  with 
protection  and  dust  hoods  has  recently  been  brought  out  by  the 
Norton  Company,  Worcester,  Mass.  The  new  design  is  an  out- 
growth of  the  experience  of  this  company  in  the  use  of  grinding 
wheels  on  the  many  types  of  floor  stands  now  on  the  market. 


^^^^^^B 

1 

V^tt 

ill "                     L- 

I 

j 

1 

■•,,i-.-.  Grinding    Wheel    Stand    with    Long    Overhang     Bearings 

While  it  is  not  a  radical  departure  from  other  machines  now  in 
common   use,   care   has   been   taken   to   provide   rigidity   of   con- 
struction,   safety,    convenience    of    operation    and    durability    of 
wearing   parts. 
The  weight  and  rigidity  of  the  stand  permit  nf  a  small  founda- 


Protection   Hood  Covering  the  End  of  Grinding  Wheel  Spindle 

tion  space  and  a  long  overhang  of  the  bearing  bed.  This  feature 
allows  ample  foot  room  for  the  operator.  Each  bearing  is 
divided   into  two  parts  and  the  large  bearing  surfaces  help  to 


insure  long  life.  The  diameter  of  the  spindle  in  the  bearing  is 
made  1/16  in.  oversize,  allowing  sufficient  stuck  for  regrinding 
wlien  necessary.  The  portion  of  the  spindle  outside  the  bearings 
is  made  sufiiciently  long  to  take  taper  wheels,  which  have  the 
same  width  of  face  as  the  maximum  width  of  straight  wheels. 
End  play  on  the  spindle  is  easily  taken  up.  The  inside  flanges 
are  fitted  loose  on  the  spindle  and  driven  by  a  key,  making  their 
removal  a  simple  matter.  Taper  flanges  "of  any  make  having 
holes  of  the  right  size  may  be  used  by  cutting  a  spline  in  the 
liole  to  fit  the  square  key  in  the  spindle.     -.;.  . 

Oiling  is  accomplished  by  the  splash  syste'tn.  The  oil  reser- 
voir, under  and  between  the  two  parts  of  the  bearing,  holds  a 
supply  of  oil  suflicicnt  for  several  months.  .\11  lubricant  can  be 
easily  and  quickh'  removed,  and  the  reservoir  is  readily  acces- 
sible for  cleaning.  Dust  proof  covers  protect  the  bearings  and 
an  oil  guard  inside  the  bearing  chamber  prevents  oil  from  work- 
ing out  through  the  joints  of  the  bearing  bed   and   the  bearing 

cover. .:-;-ii!;=.\.'- :.   ."n^ v  .^v  -  -.'\^y^-   -•;::: ■■.•■^.-  ■■-.  ':■'.:  r. .:/.•  •; .'. -r.v'-^vJ^- 
The  underside  of  the  overfiangHig  bearing  bed  is  provided  wilfc 


Protection    Hood    Bracket   with    Dust    Exhaust   Connection 

a  machined  seat  and  tee  slots.  Work  rest  brackets,  protection 
hoods  and  surface  grinding  attachments  arc  secured  by  bolts 
placed  in  these  tee  slots,  and  may  be  attached  or  removed  very 
quickly.  All  attachments  are  independent  and  interchangeable. 
Whenever  it  is  desired  to  grind  large  work  that  requires  the 
removal  of  the  work  rest,  the  work  rest  bracket  can  also  be 
removed.  This  permits  the  use  of  a  wheel  of  minimum  diameter 
without  interference  in  grinding  large  pieces.  The  top  surface 
of  the  work  rest  is  chilled,  insuring  longer  life,  and  is  of  suffi- 
cient size  to  give  adequate  support  for  large  and  heavy  work. 
A  substantial  belt  guard,  which  permits  any  belt  angle  from 
the  vertical  to  45  deg..  extends  2  in.  above  the  top  of  the  maxi- 
mum size  of  wheels.  This  affords  protection  to  the  operator,  and 
serves  to  protect  the  belt  when  long  pieces  are  ground  on  the 
surface  grinding  attachment.  The  protection  and  dust  hood  has 
the  double  function  of  providing  protection  against  injury  in 
case  of  accident  to  the  wheel,  and.  when  connected  with  a  suit- 
able dust  removal  system,  against  injury  to  health  from  inhala- 
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tion of  dust.     The  bracket  which  supports  the  hood  serves  also 
as  a  dust  exhaust  pipe.        .:.  ;...    .    -.  ;•  :■;■-■. 

The  closed  hood  consists  essentially  of  a  heavy  band  of  boiler 
plate  and  two  heads  or  side  plates.  The  liood  surrounds  about 
5/6  of  the  wheel,  leaving  a  60  deg.  opening.  A  heavy  steel  slide 
provides  adjustment  for  wheel  wear.  The  slide  travels  in 
grooves  descriliing  an  arc  around  a  center  other  than  the  spindle 
center  so  that,  irrespective  of  the  size  of  a  wheel,  60  deg.  of 
the  periphery  of  the  wheel  is  exposed  for  grinding  purposes  and 
protection  is  always  afforded.  This  type  of  hood  covers  the  end 
of  the  spindle,  thus  preventing  accidents  due  to  catching  clothing 
in  the  thread  of  the  spindle.  Through  the  employment  of  a 
special  lock  nut  the  outer  head  or  side  plate  is  easily  removed 
to    permit    change    of    wheels.  >,  . -i 


AUSTIN  TRAILING  TRUCK 


'     •  -       A  gravity  centering  trailing  truck  with  journal  boxes  separate 

'  -;->  from  the  frame  has  been  brought  out  by  the  Lima  Locomotive 

':'-•/■  Corporation,  Lima.  Ohio,  and  applied  to  an  order  of  Pacific  type 

'.■.;.;,  locomotives   built    for   the   Great    Northern.     It   is   designed   to 

■•;./.'  simplify  the  removal  and  replacement  of  journal  boxes,  and  to 

-;■;;-;  provide   a   self-centering   radial   action   of   sufficient   stiffness   to 

-^  :.  .  prevent  undesirable  swinging  of  the  rear  end  of  the  locomotive. 

:.;,;.■       As  shown  in  the  engravings,  this  truck  has  separate  journal 

•'.!   J  Obexes  fitting  into  steel  pedestal  castings  which  form  part  of  the 

,  •.•.:.\  frame.     To  remove  the  boxes,  it  is  merely  necessary  to  remove 

:.v^  the  pedestal  tie  at  the  bottom  of  the  jaw.     The  boxes,   wheels 

"t        and  axles  can  then  be  dropped  in  the  usual  manner.    The  boxes 

f         compare  with  large  sized  tender  boxes  in  size  and  weight,  and 

can  be  handled  in  much  the  same  manner.     Wheels,  axles  and 


being  cast  from  the  ^me  pattern.  The  radius  bar  is  located 
approximately  on  the  (enter  line  of  the  axle.  Tliis  position  af- 
fords the  maximum  stjiffness  to  withstand  stresses  due  to  hori- 
zontal thrust  against  the  axle.  It  is  built  up  of  three  parts.  The 
side  pieces  are  of  he:|vy  rectangular  section,  and  are  securely 
bolted  to  a  cast  steel  llinge  piece.  The  rear  end  of  the  framing 
is  composed  of  two  siie  bars  secured  to  the  cast  steel  pedestals, 
and  a  cross  bar  connetting  the  rear  ends  of  the  side  bars.     On 


Austin  Trailer  Truck  Completely  Assembled 

the  cross  bar  is  shownf  a  spring  centering  device,  but  this  is  un- 
necessary and  may  be  omitted. 

The  suspension  system  consists  of  two  transverse  cradles,  one 
in  front  and  one  bacl^  of  the  axle,  which  are  suspended  from 
the  springs  bj-  stirrup  hangers.  The  rear  cradle  receives  its 
load  from  a  fulcrum  casting  secured  to  the  locomotive  frames. 
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General  Arrangement  of  the  Austin  Trailer  Truck 


journal  brasses  can  be  made  to  interchange  with  those  used  on 
other  types  of  trailing  trucks. 

The  pedestal  castings  are  rigidly  fastened  to  the  radius  bar, 
and  in  no  way  depend  upon  the  pedestal  ties  for  stiffness.  The 
sole  function  of  the  latter  is  the  retention  of  the  boxes  in  the 
jaws.     The  pedestal  castings  are  reversible,  both  right  and  left 


and  resting  on  the  spheHcal  heads  at  the  lower  end  of  the  flexible 
hangers.  The  front  cqadle  receives  its  load  from  the  rear  end 
of  the  driving  equalisation  system  through  fle.xible  hangers 
similar  to  those  on  the'  rear  cradle.  ;  . :.; 

The  spherical  heads  at  the  lower  ends  of  the  flexible  hangers 
provide    for   universal  langular   movement      The  iirst  knuckle 
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joint  above  these  spherical  ends  allows  a  forward  and  backward 
movement,  which  compensates  for  the  longitudinal  component 
of  the  radial  action.  The  transverse  movement  of  the  cradle  is 
governed  at  the  top  by  the  heart-shaped  link  suspension  of  the 
flexible  hangers.  This  suspension  gives  a  rigid  bearing  and  as- 
sures stable  equili))rium  while  the  engine  is  on  straight  track; 
it  always  tends  to  insure  recentering  on  leaving  a  curve.  The 
suspension  system  is  neither  attached  to  nor  guided  from  the 
frame  at  any  point  except  where  the  load  is  delivered,  thereby 
eliminating  a  source  of  wear  and  relieving  the  parts  of  unneces- 
sary stress.  ':c.;V  ^V'- ■'■■".;■:'■ /^r"'^.---  '^^^-hl  ■"^-^'"I 
When  the  truck  acts  on  a  curve  there  is  very  little  angular.^ 
stress  on  any  one  member  of  the  suspension  system.  Trans- 
verse flexi])ility  is  provided  for,  not  only  at  both  ends  of  the 
flexible    links    but    at    the    connection    between    the    cradles    and 


Austin  Trailer  Truck  in  Position  Under  a  Locomotive 

spring  hangers.  These  trucks  have  been  observed  on  twenty- 
three  degree  curves  and  their  acti<m  is  excellent  in  this  particular, 
the  compensating  effect  of  the  iiienil)ers  (<f  the  suspension  system 
being  particularly  noticeable;. V.'  ..•..:.■.'■  1="" 

>  The  journal  boxes  are  oiled  in  the  usual  manner  by  packing 
in  the  cellars.  Oil  cellars  are  located  on  ])otli  the  inside  and 
outside  frame  members,  the  inner  oil  cellars  serving  to  oil  the 
wheel  hubs,  and  the  outer  cellar  serving  as  an  auxiliary  oiler 
for  the  crown  brass../  •';;   ;;  •;:■■•  :  ^^- 

The  engine  frame  construction  required  by  tli is  truck  is  verj- 
simple,  the  only  attachment  to  the  main, frames  being  the  fulcrum 
casting  at  the  rear  of  the  truck.         f/v- :>  '^  •  :•:    '    ■'. /^ ..is.v.  v 


AUTOMATIC  FLANGE  LUBRICATOR 


A  type  of  flange  lubricator  for  location  outside  of  the  cab 
has  recently  been  brought  out,  the  operation  of  which  is  entirely 
automatic.  It  consists  of  an  oil  tank  or  reservoir  mounted  at 
any  con\enient  location  on  the  nmning  board,  a  feed  nozzle  on 
tlie  flange  and  between  these  a  ball  valve  which  controls  the 
flow  of  oil  from  the  reservoir  to  the  flange.  This  valve  is  shown 
in  tile  accompanying  illustration.  It  consists  of  a  body  //  which 
contains  the  ball  B  and  the  plunger  C.  operating  the  valve  V. 
The  valve  body  is  installed  on  road  engines  with  the  regulating 
screw  i)ointing  toward  the  huiler  so  that  any  swinging  or  rolling 
motion  on  curves  will  cause  the  ball  B  to  roll  against  the  plunger 
C.  momentarily  unseating  the  ball  B  and  permitting  oil  to  flow 
to  the  flange.  The  amount  of  oil  fed  to  the  flange  is  controlled 
by  the  tension  of  spring  .S".  This  is  regulated  by  the  screw  A'  and 
controls  the  lift  of  valve  T. 

On  switching  locomotives  the  lubricator  body  is  installed 
parallel  to  the  center  line  of  the  boiler  instead  of  at  right  angles 
to  it,  so  that  the  lubricator  is  operated  by  shocks  at  either  end 


of  the  locomotive,  such  as  are  caused  by  a  quick  stop  (.)r  by 
coupling  cars.  The  operation  is  entirely  by  gravity,  no  steam 
or  air  connections  being  required.  It  is  designed  to  use  any 
kind  of  oil  that  will  flow  freely,  and  is  said  to  require  only  suf- 


Ccntrol    Valve    of    Automatic    Flange    Lubricator 

ticient  attention  to  keep  a  supply  of  oil  in  the  tank.     It  is  manu- 
factured by  the  Detroit  Lul)ricator  Company,  Detroit,  Mich. 


PIREGT  OIL  DRIVEN  AIR  COMPRESSOR 


The  increased  use  of  low  grade  oil  fuel  for  power  purposes 
has  led  to  the  design  of  the  oil  engine  driven  air  compressor 
shown  in  the  illustration.  This  machine,  which  is  built  by 
the  Ingersoll-Rand  Company,  New  York,  is  of  the  direct- 
connected  straight  line  type  and  the  design  of  the  air  end 
somewhat  resembles  this  company's  standard  line  of  small 
compressors. 

The    feature    of    greatest    interest    in    this    machnie    is    tlie' 
design  of  the  driving  end.    TJiis  consists  of  a  single  oil  engine 
cylinder  set  behind  the  air  cylinder  and  directly  connected, 


.:■    *        Direct   Driven   Air  Corioressor  for   Low  Grade  Oil    Fuel 

%'  means  of  an  extended  piston  rod.  to  the  air  piston.  It 
follows,  in  general  design,  a  tj-pe  known  as  the  hot  bulb 
engine,  which  is  -a  development  of  the  Diesel  engine,  and 
combines  a  high  thermal  efticicncy  with  simplicity  of 
construction.  _^.  ,  .    , 

The  power  cylinder  is  of  Hie  single  aeting  two-cycle  tj'pe. 
It  is  water-jacketed  and  is  supported  by  a  heavy  distance 
piece,  reaching  to  the  foundation  and  bolted  to  the  air  cylin- 
der. It  is  fitted  with  a  torch  for  heating  the  ignition  bulb 
preliminary  to  starting.  After  the  compressor  is  under  way 
this  torch  is  dispensed  with.  ,■•".:  a    '.i.=    -/''r 

The    fuel    is    automatically    injected    into    the    combustion 


.■./'..'!>...•• 


N.  •.   :        . ^-  ;  1  ■■■ 


i.S  .■"• 


382 


UAFI.WAS'    AC.V.    r.AZIirTE,    MF.CIIANICAL    I'D  TIOX 


.  tk»n  of  dtJSi.  The  hraikct  which  supports  tlic  h<«<\  serves  alsi-» 
as  a  dujit  exhaust  pipv.;;     ."^    ;     ;     r 

The  cliised  h<"'<l  onhsists  essentially  of  a  heavy  hand  of  hoiler 
.plate  and  t\v«>  heads  or  side  plates.     The  Iiood  >urrounds  ahout 

:  5/0  of  tlie  wheel,  loavinjl  a  W)  dvK.  openijiii.  A  heavy  steel  slide 
provides  adjustment  ff>r.  wheel  \vear.  The  sli<Ie  travv1>  in 
gnwives  deserihins  an  arr  around  a  center  other  than  tlie  spindle 

^  center   so   that,   irrespective   of   the   size  of   a   wluel,   (i)  deji.   i>f 

•  ihe  periphery  of  the  wheel  is  exjioscd  for  iirinihnv,'^  pur]w>ses.  and 
protection  is.  always  afforded.  This  type  of  hood  cowrs  the  end 
of  the  spindle,  thus  preventing  accidents  due  to  catchinij  clothing 
in  the  thread  of  the  spindle.  Tiirouyh  the  einidoynietu  of  a 
special  lock  nut  the  outer  head  or  side  plate  is  easily  removed 
to  permit  chanj*c  of  wheels.       ,     •  ■       :     >  "    .    ^; 


:  AUSTIN  TRAILING  TRUCK 


hein.ii   cast    from    the 
approximately  on   tlu- 
fords  the  niaxinnun   s 
zoutal  thrust  a!4ain>t  i 
side  jtieces  are  <  >f .'  he 
I H. I  ted  to  a  cast  stv.-l 
is  Composed  of  two  si 
and  a  cross  bar  C'>nne 
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itui'  i>attern.  'Ilic  railiu^-  Ii.ir  i>  located 
enter  line  of  the  axle.  This  position  af- 
itYness  to  withstand  stresses  due  to  hori- 
e  axle.  It  is  liuilt  up  of  three  parts.  The 
vy  rectaniiiil'T  section,  and  are  securely 
in^e  i»iece.  The  rear  end  of  the  framinji 
e  hars  secured  to  the  ca>t  steel  pedestals, 
■tinu  the  rear  ends  of  the  side  hars.     Dn 


,.      A  gravity  centering  tr.iiUnK  truck  with  journal  Iwixes  separate 

from  the  frame  has  hevn  hnuijiht  out  hy  tiie  Lima   Locomotive 

;  Corporation.  I^ima.  Ohio,  and  applied  to  an  or<ler  of  Pacillc  type 

.,  loedniiitixes   Iniilt    for   the   Great    Northern.      It    is   designed   to 

.simplify  fht*  removal  and   replacement   of   journal   hoxes.  and  to 

'provide    a    Self-centering:    radi.il    action    of    sidftcient    stiffness    to 

prevent  umlesiralile  swiniiinu  of  the  rear  eml  of  the  locomotive 

'       As  shown   in   the  euRravinKs.   this   truck   has   separate   joitrnal 

boxes  iltting  into  steel  f>edestal  castings  which  form  i>art  of  the 

frame.     To  remove  the  hoxes,  it  is  merely  necessary  t"  remove 

the   pvtiestal   tie   at    the   bottom   of   the   jaw.      The   boxes,    wheels 

and  axles  can  then  be  drf)pped  in  the  usual  manner.     The  boxe» 

compare  with  larqe  sizeil  tender  boxes  in  size  and   weiylit.  and 

can   be   handled   in   nnich   the   saine   maimer.      W  lieeU.   axles   ami 


Austin  Traifer  Truck  Completely   Assembled 


the  cros>  bar  is  shown 
necessary  and  may  be 
Tile  suspension  sy^tc 
in  front  and  one  back 
the  s]>rin.s.:s  by  stirni] 
load    from   ;i    fulcrum   ». 


;i  sprin.y  ceiiterinj.;  device,  but   this  i.s  un-'; 
imitted. 

n  consists  (»f  two  transver.se  cradles.  «>ne 
of  the  axle,  which  are  suspended  from 
han.irers.  The  rear  cradle  receives  iti 
istin.i;   secured   to   tlie   locomotive   frames.. 


— ^_  ^ ._«f.' 


\\>  ■,.'-')'  d    d    a* 


'fC--/t3'- ^> 


_.^-i,-:-:;^^^<r^-,: — ::j^. 


■  ►  'r  I'       ■■  ', .    ..• 
—  L-^;*-Ht-j  •.:--■•■. 


■  ■  ~ '  j^_ I  ■ '    " PYe> I packecf  yirifh grease  '  [, 

~^  ■-•-''         "^    yy         ,  ...       .       fyr'iaifial /ubricafiqn        '  ...i 
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General  Arrangement  of  the  Austin  Trailer  Truck 


journal  brasses  catr  be  made  to  interchaTige  with  those  lised  on  and  resting  on  the  spin, 
other  types  of  trailing  trucks. 

'  The   pede.stal  castings   are   rigidly    fastened   to   the   railius   bar.  of    the    driving    e(|uali 

and  in. BO  way  depend  upon  the  jiedestal  ties  for  stiffness.     The  similar  to  those  on  the 
sole    functi<Mi  (U'  the   latter   is  the   retention   of  the   boxes   in   the  The  spherical   beads  ; 

•j^w;s.  .  The  pe<lostal  casfin^s  are  reversible,   both   right   and  left  provide    for    universal 


ical  heads  at  tlie  lower  enet  of  the  flexible 
mgers.     The  front  cr|»dle  receives  its  load  from  the  rear  end 

itiou  system  through  tlexible  hangers 
rear  cradle!.  ;■.  ■\ ;'.  i-};  :,'v;" ''■;•-■:'.  '  '\',  V  '".':-  ''^ 
t  the  lower  ends  of  the  flexible  hangers 
vngnlar    movemeiu.       The    tirst    knuckle 
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joint  nbnVf' these  splarical  ends  allows  a  forward  and  liackward 
tnoveuKiit.    vvliioh    comi^ensates    t(jr    tin.-    Iont;ftuilinal   coniponent 
uf  the  radial  action.     Tin-  irans^vcrsc.  mt>vx*i1ient<)f  the  cradle  is 
■governed  at  tlic  top  liy  the  lKart-shai)ed  link  <u>|)cnsion  of  the 
"floxihle  ])an.i>ers.     This  sns]>«.nsion  Kives  a  rigid  htarinji  and  as- 
siiris   stahK'  e(|uilil>riuni    while   the   engine   is  on   straight   track  ;' 
it  always  tends  to  ihstirereccntering  on  leaving  a  curve.     The: 
siispensioti   system  is   jK'ither   attached   to   nor   gnided    Irom   ilie"; 
iranie  at  any  point  except   where  the  load  is  (lelivered.   thereby 
yliniinaling  a  source  of  we.'ir  and  relieving  the  parts  of  unneces- 
sary stress;'  -■■.'■•:  '"-v-^^a'-;  :■■■:•■■--•■:  ■/:;r;;--r--  :.■  \-'-t  ■.'-.!:l=^' ":■•/':';; -V.-- 

When   tlu    tnuk  acts  on'a  ciirvctflere  is  vefy  little  ahgu^^ 
stress  on   any   one   meniT)er   of  the  siTspcnsjon    «yslen>.        Trans^ 
verse   tlexiliility    is   provided    for.   not   i.nly   at   hoth   ends  <■!    ^h? 
flexihie    links    hut    at    the  connection    l»et\veen    tlie  rradies'^ti4 


of  the  locotnoti\  e.   siich  ais":^  ari^  •c'au«i<*<l  by  a  Mtiicfc  litop'  rif  liy^ 
ompling  cars.      The  <»peralion  is"  entirely  hy  gravity,  rroswafti.- 
or  aif  connections   bexng.  .miiiired.     It-is  de^fgned.  to  use  ajijp 
kind  fjf  oil  that  will  flow  irtdy,  arttl  fs  said  to  iwqutr^  only  suir 


_.V--;:  ■;■  ■/  ipcptrol  .  Vatye  .ofV  A.ut8in'atic   Fta'»wj<r;-t;ut»r.icator. '  .■:■■'  ■;.-.'.-.''''* 

licieui.  Uttettti-M}  to  keep  ;Kiii^l)pl5:;<>f  oil; iirtlit^^i  ;.-It  is  f«:iHii-;- 

jfactiiml  %;  ihtr  l)ttroit:^l^«J>ricni;»r  C^ 


,   Austin  Trailer  Truck  in  Position  Under  a  Locomotive       ^ 

>>priTig  Itairger;ii  •  .1"JTese  triicks: jiave^^^^h  Hn   twewty^- 

thri  «.•  <K-gree;CiVrves  iMut  their  aciiiM*  is  e.NVellent  in  ihi.>  p:iviicul:ir,. 
tlK  i( >n; j.'vn^atnig  tv*tevt  oi,  the  inc;iihe.i*s  ■  ■{  iIjc  Bii>pt  n?-ivav  >y>teiu.; 
J^eiilg  i»:ir:ticn1iirly.  liotieeaMe.  .    ■  ■■,'■.  \'^-'}-\'^'[:':::Sw-\---^f-'- 

,1  be  joVim'il  J)ov=/s  are  .oiled  in  the  irsiial  inaniVvr  iiy  packrn^^^ 
itr  .tile  eellat's.  <  Ut  ci;l)ars  are  l^>cate«l  <»n  JlK.th  the  ius}<le  and 
^itjlMtle  fraure  me;tn!M;r^,  the  inner  oiK  cellars  serving  to;  <n1;  t^ti* 
wlixt:'!.  hill !«.,'  and  the  outer  cellar  set;viiig\a>,  ;Vtj  anxilf.'tiH\;  <>iler' 
jioj^  !  ite;' crown 'brass-.  \,  ^^ '■■''■  ;-■  "'V  '  ■•\;'' V--.^' ■■■'■"'■;",■'"■;■'■  ■;  :^':r'  '■'■■ 
rite;  en;ihu'  iranie  CiUistrilaivni  reijliir^Hf;  by  this  irii ck  is  Avry. 
sihiple.  lire  'inly  aUaehntent  to  the  ntainfraiiles  biding  iJie  fitjcnim 
«:asiing  at  llie  rear  of  ilie  •truck.;    ■-..  '•'^'..'-  •  •.    -^  ;*--.'^' '.■■■■■  ■'/ 


DIRECrr  Olt  DmVEIS^  AIH  GaMPRESSOR 

.■■."■■"-,-■■■.■  *  ■'■'.'■■"■'  "'"'.' 

.\:Th<»'|ti croaked  iisv  f>i  loiv -jgr^ijlc  /»Jl.uiet  uirTi«S\viT  ifiirpo^es  .' 
:'ias- led  tiiy;the  design  of  rh<i<>il- en tfm  A.v.tun>rc*sbr-  ; ;: 

show  n   ii>  the   inn-trati-'m, .  •'j'h|s  .■<iiachine;   w-lricb   i^   l4iih   fjrjr  v;c' 
\1}L-  Ji3ger?ic4KlNyiid    <  <'nii»any'.  ;\ew    Vork..  {>■  of  ,tlu;  direct-  ';, 
Av:iijneete<t  -■iraig.hf   line  lyiity  ;intl  the   <k;>i|Lqr;v^.f   tlve  .air"  thcl--; 
v;^t.!»Veuh^r Te-enihlis   tbi^   cofn^  itaHdiird   liiie  .^ Jf ^  ■$«raW  v!; 

.coftipreji^i^ors.  ■     .    -.  ; /  y^^';    ■.••■.'•■.•'.'  '■■'    '"'._:X  ^  .-.■■,. ■'/■■/,' :"'.y.^  ''''■■■'. 
I  lie"  fi-atnt>-    of    gr*-atest;  Uityre-st    iti   .tbi>    «i;MnVi\'^    i<  '^Tiv^-^' 
de>igu  iifilie  driving  eUtL  \ri"his  ^j<»nvi<vts  <>f  a  ^jigU'-iiH  eirgijk  / ': 
,ey^lilj<ler   set  Ik  bind  the   Air;  cydi^vdi'l^attd   directly  ^<i3inecti-d,r:  ;• 


AUTOMATIC  1  LANGE  LUBRICATOR} 

A    tyi>e   of  Jlan^ge   lubriontor   >>r  :l<ic:uion'Aaif>ifie  ^if   the   oiib 
lla?  recenily  been  l.roui:ht  out.  the  oj>erari.v«  iif  Avbirb  isj  V''itJrvly: 
antoiuaiic      it  coii>ist>  of  an  Vi}]  taitk  or ;  ri'ser\  iiir  tjiounied  at 
any  cotiveni^nt  b'cati«  11  ;.iij  tile  rtmlnnii  lioard;  ii  fvid  ito/'zle  on 
rliy   ihinge  .and   U'twet^n    these  a/i)a!i    vahe   viliich  ' ointrol:.;  tlfi' 
lluw  of  oil  from  tin-  jeserv-^ir  to  the  jlange.     This  .valve  is- shown; 
in  the  accoinp^inying  ilhisi^rcition.     It  con>iv|^  l,f  a  Ixuh  7/  \\btch 
•  ^pirtaiiis;  the  ).all,/?:ojd   tin-  plunger  <■.  >.peratiiig  -the  vaKe  ;  / 1 
:  Mh-  vuj\y;1>^jfly  ii  iustJilVd^Mi  ro:(d  engint'S  x^ttt  tfic^ri-izitoiii;:^: 
feere\vpointiiigirMvard  flu-  boiler  so  tjmiiiltx.swjim^^^ 
'*'"i.'i'';'»*;'';'^Cttrveswi)l  cause  li:e  ball  /^  to  roH  agtrinsV  tl^e  idiiliger; 
i^"Mi..nMviii;irily  unseating,  the  ball^  />   atld  iieriiTitting  (4r  ?.V:  llow'' 
to;  ilu-  llange:   /The  amount  of  oil  fed  ^^iv  the  rt;hrg*r^iX  c.^ 
h}  thf;-totisi..n  ..tf  si>ritig  .v.    T  jiiji  is  fegtilibc'd  In-  fht^'s«:^i^\^^^ 
comr.ils  the  lift 'of  valve  /',"    -      \         :.  i'  ■  v;  .V  V.  "^y':  :'V  V-  '  .  -  .  ' 
'Oil    sVviicliing    l.,.coni.  .live^   the    ftiffrfeator   luniy.  'is    iniitldled 
paraHcl  to  ihv  center  Hne  <iT  the  IwiHvr'insteiMl  Kf  at  tiidfl  ;m 
I'-v  It,-  <;o  that  tlW  hdtricirt.^r  is  :^ierated>?ry:  Wiiocks:  a    e'itlier  end 


lf\    «u-;iHs.:of"  au    eA(ruflti(l:-^M>K>n    .iv,d,  .A^t  ali^!  uir  'jtisK^"  ' Tt  *  :'  '-- 
J(<^lbnvSv   ii^  .gineral    desig^ii.  )ftv.Tyt>v*^  kiir^V^n    as 
-(HtgnjV.  Avlrich'  i-  -a    .|ov>-?n|'.nieut-  uf,  the  ' THivn'T:  oiigiiiv-.  'audrX;  •■•: 
;ij<>iirbi;HeK  ■;>     high     tbiriiial'    e+iiciiMCy     Avith;    >iiiiplivruy  ^ 
..consti'tictioiT:    ■.  ''■>'-■_    'a'^.' .  ■  •;■^■■•;    •-■■■;•:  ■/''!;  ■■:.~/^\  :'■''■'   'y-    ',-:^, 

J^;v!v^::,V':''^*^^.^"y'y!/ler    l.-  V   thV  '-iW-^ile;  HCVWI^  t^:^i'Cyob!--.l*f»c.  ::<.'V 

It  /is-  'Av^aior-jaA-ktiefl  ajid; is  ^-;?tijVjiv..r'V:«J    by;  a    lieav  \-  ^lt>;tii«ce /'. 
pieced  reachiiit;  i . r  j tie  fv,riud;iiii »ti  inul  !•< diW  t^irV;j^ve  a ir  A-y Nn-'-'  :':: 
'^^'^^   i>  >invd  u  lib  ^  t^-^rb:  i>tr:T}eutiug  ,4^he.,il:nii  ;  :.> 

prelinniiary  {.-  startjii;^.     .VTtiPT'jJie  Coiujsr|e!|t3;^  under  aa^^-'^^^ 

thi>:  lorvh  j-»  di>i>eiised  witU.i  ! ;  r '  C    .' ■        -  ■        V'  .     -'       y-^- 

^The    -fiiet   ir.   ;:iutoniaiieallx    inji^rtird    ftrtii.  rl^^^^ 


» ■;■-••*.     ^  -■ 
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chamber.  b\-  means  of  a  small  pump  on  the  side  of  the  frame, 
operated  bj-  the  main  shaft.  It  enters  in  the  form  of  a  finely 
atomized  spray  and  is  immediately  ignited  by  the  hot  bulb, 
dispensing  entirely  with  electric  sparking  devices.  The  strt)ke 
of  the  fuel  pump  is  regulated  by  a  centrifugal  governor  lo- 
cated in  the  flywheel,  thus  regulating  the  amount  of  fuel 
injected  into  the  cylinder  in  proportion  to  the  load.  This  is 
supplemented  bj-  a  regulating  device,  on  the  intake  to  the  air 
cylinder,  of  the  usual  design.  ..  i'.;?'  ^,•^ -:•/•%■  -v.  r 
, .  :  The  operation  of  this  machine  is  free  from  the  losses  com- 
mon to  the  average  two-cycle  gasolene  engine,  in  which  part 
of  the  incoming  charge  follows  the  exhaust  gases  through 
the  outlet  ports  and  is  wasted.  This  is  due  to  the  fact  that 
the  fuel,  instead  of  being  vaporized  by  an  outside  agency  and 
introduced  with  the  air  used  for  scavenging,  is  injected  di- 
rectly into  the  cylinder,  at  the  end  of  the  compression  stroke. 
Since  air  onlj'  is  used  during  the  scavenging  period  of  the 
stroke,  the  inlet  and  outlet  ports  can  be  so  arranged  that 
more   thorough   scavenging  is  afforded. 

A  small  quantity  of  the  water  from  the  cylinder  jacket  is 
introduced  into  the  combustion  space.  This  water  performs 
the  function  of  regulating  the  temperature  in  the  cylinder, 
thereby  preventing  an  undue  rise  in  temperature  of  the  parts, 
causing  disassociation  of  the  fuel.  It  tends  to  reduce  the 
maximum  pressure  in  the  cylinder  while  slightly  increasing 
the  mean  effective  pressure,  making  a  smooth  running  and 
highly  economical  machine.  The  amount  of  water  injected 
is  regulated  according  to  the  load  on  the  compressor. 

At  present  this  machine  is  made  in  but  one  size  with  a 
capacity  when  running  at  325  r.  p.  m.  of  66  cu.  ft.  of  free 
air  at  100  lb.  pressure  and  73  cu.  ft.  at  80  lb.  pressure.  The 
fuel  consumption  at  this  speed,  and  under  average  operating 
conditions,  is  claimed  to  be  about  2.2  gal.  of  kerosene  per 
hour.  It  is  adapted  to  run  on  either  kerosene,  fuel  oil  or 
distillate.  .».-•■    .:    •    ,-.;• 


HEAVY  DUPLEX  MILLING  MACHINE 


Two  heavy  upright  duplex  milling  machines  of  the  type 
shown  in  the  illustration  were  recently  furnished  to  the 
Pennsylvania  Railroad  by  the  Xewton   Machine  Tool  Works, 


Heavy   Upright   Duplex   Milling    IVIacliine 

Philadelphia,  Pa.  This  type  of  machine  is  adapted  to  the 
milling  of  boxes,  shoes,  wedges  and  similar  work.  When 
used  for  slabbing  and  channeling  locomotive   rods,  an   arbor 
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is  placed  between  the  twp  spindles  in  order  to  increase  the 
production  by  driving  theiarbor  from  both  ends.  The  length 
of  the  table  is  8  ft.,  the  width  between  uprights  is  36  in.,  and 
the  maximum  height  froiB  the  center  of  the  spindles  to  the 
top  of  the  table  is  30  in.  Each  spindle  has  a  maximum  in  and 
out  adjustment  of  10  in.  I  \  -'.v^   -.v;v>    ""%;.:.  •'•■:•  V'--^"-.-.^' 

The  spindles  rotate  in  l)ronze  bushed  sleeves  and  are  ar- 
ranged to  drive  by  mean0  of  broad  face  keys  and  to  hold 
the  cutters  and  arbors  in  jplace  by  means  of  through  retain- 
ing bolts.  Each  spindle  is  [driven  by  a  35  horse  power  motor, 
through  a  large  diameter  pronze  worm  wheel  and  hardened 
steel  worms.  The  motor  j  speeds  range  from  500  to  1,500 
revolutions  per  minute.  JThe  drive  for  each  spindle  is 
clutched  to  permit  of  indefendent  or  simultaneous  operation, 
as  desired.  The  spindle  'saddles  are  counterweighted  and 
have  independent  or  sinijultancGUS  vertical  adjustment  by 
hand,  control  of  which  is.  from  either  side  of  the  machine. 
In  addition  to  the  hand  vertical  adjustment,  reversing  power 
elevation  is  obtained  by  nicans  of  a  5  horse  power  motor 
mounted   on   top  of  the  tie  beam. 

Movement  of  the  table  ie  obtained  through  a  coarse  pitch 
steel  rack  and  angular  bronze  pinion.  Nine  changes  of  feed, 
ranging  from  y^  in.  to  8  ir|.  per  minute  are  obtained  without 
removal  of  gears,  by  medns  of  a  sliding  sleeve  feed  box. 
The  large  hand  wheel  shoivn  in  the  illustration  is  arranged 
to  occupy  two  positions,  cine  for  vertical  adjustment  of  the 
saddles  and  the  other  for  adjusting  the  table.  The  machine 
throughout  is  of  very  hea\ry'  construction,  the  uprights,  the 
table  and  the  base  being  lieavily  ribbed. 


FRIGTIONLESS    RETURN    ROLLER    SIDE 

BEARING  h^^"'-'-'-^ ..-•.■  ■:.'vf''\ ■3- . 


.  v:.      ^  _  ^ /-.if  ■^,-.  -:;:] 

A  side  bearing  of  the  single-roller  type  has  recently  been 
develepcd  on  the  Atlantic  Cofast  Line,  and  is  automatically  self- 
centering  without  the  use  o|  springs  or  inclined  surfaces.  It 
is  so  designed  that  the  roller  will  not  slide,  its  movement  being 
rolling  whether  loaded  or  light.  "■.-'.. 

The  principal  difference  in  construction  between  this  and  other 
types  of  single  roller  side  bearings  lies  in  the  method  of  securing 
the  roller  in  the  housing.  T\fo  pins,  one  on  either  end,  located 
off  center  and  approximately  pO  deg.  apart,  project  into  pockets 
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Single  Roller,  Self  Oentering  Side  Bearing        r;.';.^'.' •  .'.>  . 

in  the  housing.  These  pocket."^  are  designed  to  form  guides  in 
which  the  pins  move  as  the  roller  revolves.  The  center  of 
gravity  of  the  roller  is  located  off  center,  thus  causing  it  to 
return  to  the  central  position  automatically.  The  surface  on 
which  the  roller  moves   is  witljout  incline,  and  the  adjustment 
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between  it  and  the  body  side  bearings  can  therefore  be  made 
as  close  as  desired. 

Bearings  of  this  type  have  been  in  service  on  the  Atlantic 
Coast  Line  for  nearly  a  year  and  the  results  are  claimed  to  be 
very  satisfactory.  The  rollers  are  amply  strong  for  use  under 
cars  of  any  capacity  up  to  100  tons.  Tests  have  demonstrated 
that  each  roller  will  stand  a  load  of  55  tons  before  becoming 
distorted  in  any  way.  and  120  tons  without  being  crushed  to 
destruction.      '}■■.,':.,]•''■.:,  ..•■.■.V'-.'^'^f^.' •'<;:■ -a"'  ■  :  ;^r'  ■. 

Application  for  patent  has  been  filed  by  C.  L.  Meister, 
mechanical  engineer  of  the  Atlantic  Coast  Line.  The  roller  is 
being  manufactured  by  the  National  Malleable  Castings  Company, 
Cleveland,  Ohio.      ;';>iv"  /■ -' '  v^ ; 


■'■•'•: 


PNEUMATIC  PRESS  FOR  GENERAL  WORK 

The  25,000  lb.  pneumatic  press  shown  in  the  accompanying 
illustrations  was  developed  in  the  shops  of  the  Central  of 
Georgia  at  Columbus,  Ga.  The  most  important  feature  of  this 
device  is  its  adaptability  to  a  large  variety  of  bending,  straighten- 
ing and  forming  operations  in  connection  with  the  repairing  of 
steel  cars,  frogs,  switches,  etc. 

A  heavy  steel  table  forms  the  base  of  the  press.  Pockets  are 
provided  in  the  table,  in  which  dogs  can  be  placed  to  keep  the 
work  from  slipping.  The  uprights  and  top  cross  members  are 
formed  of  heavy  channels.     A   trolley  is  provided   on   the   cop 


Pneumatic   Press  Adapted   to   a   Wide    Range  of  Operations 

cross  members,  from  which  is  suspended  a  19  in.  air  cylinder, 
havnig  a  3  ft.  stroke.  The  cylinder  may  be  movea  throughout 
the  entire  width  of  the  table  by  means  of  a  hand  chain  and  gear- 
ing on  the  troiley.  The  piston  rod  is  5  in.  in  diameter  and  the 
air  C3'linder  is  double  acting,  so  that  power  can  be  applied  either 
to  push  or  pull  on  the  rod.  The  operator's  valve  is  designed 
to  give  a  very  delicate  control  of  the  pressure  on  the  piston. 
1  he  rod  is  guided  by  means  of  a  box  traveling  between  two 
cross  channels,  which  mav  be   securelv  held  at  anv  convenient 


point.  There  are  no  parts  that  will  be  injured  by  exposure  to 
weather  and  the  press  may  be  installed  at  any  convenient  point 
in  the  shop  jard  where  compressed  air  is  available. 

At  the  shop  of  the  Central  of  Georgia,  where  the  original  press 
is  still  in  service,  a  considerable  reduction  in  the  cost  of  steel 
car  repairs  is  claimed  to  have  been  effected  since  its  installation. 
The  force  on  this  work  is  stated  to  have  been  reduced  fr^tm 
26  to  10  men.  Damaged  sheets,  rolled  shapes,  sills,  etc.,  fronj- 
steel  cars,  truck  frames,  brake  beams  and  bent  drawbars  which 
must  be  scrapped  or  put  in  shape  in  the  blacksmith  or  boiler 
shop  at  considerable  expense,  can  be  straightened  under  the  press 
at  a  slight  cost.     With  the  exception  of  heavy  sills  and  I  beams. 


Straightening  Steel  Car  Material  with  Pneumatic  Press 

car  material  is  straightened  cold  and  the  parts  fit,  when  put 
together  again,  without  the  necessity  of  reaming  rivet  holes. 
The  press  is  very  simple  and  can  be  operated  by  common  yard 
laborers  without  danger  of  injury  to  the  machine  or  the  oper-^r 
ator.  It  is  now  being  manufactured  by  the  Curtis  Pneumatic 
Macliincry  Company,  St.  Louis,  Mo.  t         , 


VERTICAL  SHAPER 


The  10  in.  vertical  shaper  shown  in  the  illustrations  has 
been  developed  by  the  Pratt  &  Whitney  Company.  Hartford. 
Conn.  It  is  especially  adapted  to  die  cutting,  and  the  tool 
post  construction  permits  the  use  of  unusually   short  tools 

on  outside  work.       -   ;  :      :  v<'.J---.^"\X:-«,^-?:'  ■••'"■  v  :^'  •:; r: 

The  rotary  table  is  mounted  on  dove-tailed  bearings  wTiich 
are  provided  with  taper  gibs  for  maintaining  the  proper  rela- 
tion between  the  bearing  surfaces.  Both  hand  and  power 
control  of  the  longitudinal,  transverse  and  rotary  feeds  is 
provided.  A  quick  indexing  mechanism  also  forms  part  of 
the  construction,  whereby  the  table  may  be  rotated  J'j,  3<3.  li, 
%  or  1/12  of  a  revolution  bj-  disengaging  the  regular  worm 
hand  feed  and  turning  the  table  bj'  hand.  '~; 

The  ram  driving  mechanism  provides  a  quick  return  stroke"; 
and  is  arranged  to  afford  a  convenient  method  of  adjusting 
the  length  of  the  str'-ke  by  means  of  the  dial  shown  on  the 
side  of  the  machine.    A  clutch,  the  lever  of  which  is  shown  in  v 
the    illustration.   pro\-ides    a    means    entirelj'    independent   of 
the  countershaft  fur  controllina  the  ram. 

Angular  adjustment  of  tlie  ram  is  accomplished  by  mount~>~ 
ing  it  in  an  independent  bearing,  the  upper  part  of  which  is,< 
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:      chamber.  !)>■  mciins  of  a  small  inimp  on  tlic  ^tdc  ot  the  frame. 

Operated  t>y  the  iii.ai«  slValt.  It  enters  in  th«  form  of  a  tntely 
...  atoniizeiV  <]»ray  aiKl  is  imniwliatoly  iyiiitcil  by  the  lint  bulb. 
,  disiiei-istu.ui  ciiurely  witli  electric  >i>arkiny  devices.  1  lie  stroke 
",-Qf  the;  ^fnc4  jfiinift'i's  U\i!;iifcite«l  by  a  centrifiiLial  i^ovenior  lo- 
,  cate<I  in  the  lly wheel,  thus  rej^iilating  ilie  amount  of  fuel 
.      iiijvrted  into  tlit  cylintlef  iii  proportion  to  the  load.     Thi.-,  is 

suppkiuentcd  by  a  re^ulatiny;  <Ievice,  on  the  huake  to  tlic  air 
;    cyUildervVff  the'ii-«a^^^  "   '   • 

V    "The  ^ilK'tatioH  <H  th;i>,  m  free  from  the  losses  cbni- 

l     in'Vn    to  ■tlic   aviraye    two-ode   «a.>olfiii-   en.iiine.    in    wliicli    part 

r.:':  oi  tht<  incomin.if'  charge  follows   the   exhaust   gases    throuuh 

T  the  oittk't  i)orts  and  i>  \v  >:>  due  to  the  fact  that 

the  fuet,  in.*te.ad  5<>f:beinM  vaporized  by  an  fvutside  ayency  and 

iiitro(iiiced  with'  the  .air  used   for  ^caveiiying.   is  injected  di- 
.-:  redly  into  the  cylinder,  at  the  ond  of  the  compression  stroke. 

SJTicc  air  only  i^nicd   (lurintr  the   scavensi'i.M:  period  of  the 
>  Stroke-.;  the:  ink'^- "and   iuitlei    ports    can   be   so  arran^ied   that 

luore  thc>r«>u,q:h   .~cavenj.;in.!4   is  alforded. 

•  A  small  quantity  ftf  the  water  from  the  cylinder  jacket  is 
•introduced  Int-o  the  combustion  space.  Iliis  water  performs 
...  the  l^MictKrtVof.  reguhctins  the  temperature  in  the  cylinder, 
y  thereby-  j^rv'ventfttg-  jin   iwdue   rise  in    temperature  of   the  parts, 

■  'v-ausiii.>r  rlisassi.iciation,  rf  the  fuel.  It  ten<ls  to  reduce  the 
;  niaximiuH  presj^ure  in  the  cylinder  while  sli.yluly  increasin.tr 
,;  tlie;»ncan  elftxtive  prVs.^^^^       makiii^  a  -niooth  runnin}f  and 

*  Jii^ihly  econrfiTvical  machine.  The  amount  of  water  injected 
;  i»   re.ijulated  according:  to  the   load   on   the  comi)re>>or. 

-Vt  present  this,  machine  i>  )n;ide  in  l)Ut  oUe  size  with  a 
\:  capacity  when  runniny;^t  325  r.  ]>.  in.  of  (»o  cu.  ft.  of  free 
'  :  air  at;100  lb.  pres>«re.  .-tTul  73  cu.  ft.  at  80  11).  j)ressure.     The 

■  frtel  coniritmption  at  this  speed,  and  under  avera.ue  operatin,^ 
■contlitious.   i.s   clain>e<l  to   be   about    2.2   y.'il.   of  kerosene  per 

•  liour.      It  ,is  ;,a<lapte.tl  tu  run.  on    either   kerov,.iu\    fuel    oil   or 
--'di-til-latc.  "■■•:,..;■''■•:  "•^■:.';^'^-.^'-:    -.■;.:■;  .'•■    .:\  ■  ■..:<:  -  ;   '  ■■        .vt     ■.., 


is  placed  between   the  iw  i  sjiindles  in  order  to  iiicrea>e  the 


production  by  dri\in,y  the 
of  the  table  i>  8  ft.,  the  w 
the  maximum   lieiyht   fr<'>n 


arbor  from  l)oth  ends.     The  length 
dth  I)etweeii  uprights  is  36  in.,  and 
tile  center  of  the   spindles  to  the 
top  of  the  table  is  M)  in.     f  ach  spindle  has  a  maximum  in  and 
out  adjustment  of   10  in. 

ronze  bushed   -"leeves  and  are  ar- 
of   brriad    face   keys   and    to   hold 
jhice  by  mean-  of  through  retaill- 
(!ri\in    l»y  a   3.^   horse   power   motor, 
jronze  Worm  wheel  and  hardened 
speeds     range     from     .'()t)     to     1,.^U0 
The    drive     for     each     spindle     is 
endent  or  simultaneous  operation. 
.-addles    are    counterweighted    and  . 
ultaiieous     vertical    .-idjustnient    by 
from   either   side   of  the   machine, 
rtical  adju-tini-nt.  rever-ing  power 
leans    i>i    a    5    horse    power    motor 
moimted   on   top  of  the  tie  lieani. 

Movement  of  the  table  f,  obtiiined  through  a  coarse  pitch 


The  spindles  rotate   in 
ranged   to   drive   by   mean 
the  cutters  and  arbors  in 
ing  bolts..     I!acli    -jiindle  i< 
through  a   large   ilianieter 
steel     worms.       The     motor 
revolutnxns     i>er     minute, 
clutched  U)  ])ermit  of  inde 
as    de-ired.      The    spindle 
iiave    independent    or    sin 
hand,   control   of  which   is 
In  addition  to  the  hand  \ 
elevation    is    obtained    by    i 


steel  rack  and  angular  l^ro 
ranging  from  >S  in.  to  8  it 
renu)val  oi  gears,  by  me; 
'Jhe  large  hand  Avheel  sli(j 
to-  occupj'  two  positions,  < 


xe  pinion.  Xine  cliauLies  of  feed, 
per  minute  are  obtained  without 

IS    oi    a    sliding   sleeve    feed    box. 

vn  in  the  illustration   is  arranged 

le  for  vertical  adju.stment  of  the 
saddles  and  the  itither  for  :  djusting  the  table.  The  machtne 
thron.gh<)nt  is  of  very  he;i\  y  construction,  the  uprights,  the 
table  and   the   base   being   h  .avily   ril)bed. 


FRIGTIONLESS    KIlTLRN    ROLLER    SIDE 

BEARING 


HEAVY  Dl'PLEX  MILLING  MAGHINE 

■  Twif  ■  iK-avy  ijprijeht.  tluplex.  milling  machine-  of  tlu:  t\iie 
shovvn  in  "the.  ;  illustfatijm';;  were  recently  furni-lied  to  the 
Ferinsyjvania  K'atli'oad  by  4he  Xewton   Machine  Too]   Work-. 


A  sixic  bearing  of  tht  sii 
develrptd  <)n  the  Atlantic  Co 
centering  without  the  use  o 
is  so  desigueil  that  the  roller 
rolling  whether  loaded   or  li.y 

The  princip.il  dittereiice  in  - 
types  of  single  roller  side  bea 
the  roller  in  the  housing.     Tv 
otY  center  ;nnl  api)ro\iniately 


8^ 


gle-rollef   tvpc    has    recently    been 
St   Line,  and  is  automatically  self- 
springs    or   inclined    surfaces.      It 
will  not  slide,  its  movement  beiiig 

t.  ■  .'■■  ...;■  ,.;..-.-;.■  ■■  .-;;  ;  .:'.  .-■"''■!-.■■:/■■ 
instruction  between  this  and  fnher 
ngs  lies  in  the  method  of  securing 
o  pins,  one  on  either  end,  located 
X)  (leg.  apart.  iir<  jict  into  pockets 
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•       ^.  .    .   .       Heavy    Upright    D'iplex    Milling    Machine 

Plnladelphia,  Pa.  Th is  type  of  machine  i-  adapted  to  the 
inilling  of  boXt^<•  sliWs.  \ve(lges  and  similar  work.  When 
u^cd  l>r  sl.ab.binjj  qrftd  chaniwling  locomotive  rods,  an  ari>or 


in   the   li^u-iug.     'J'hese  p'  cket 
which    the    pins    move    as    the 
uraviiy   of   the   roller   is   locate 
ntnni    t'>   the    central    position 
which  the  roller  UKves  is  wit 
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Single  Roller,  Self  <  entering  Side  Bearing 


are  doigned   to   f.  r-n   uuid*-^   in 

roller    revolves.      The    center    of 

off  Center,   thus  causing- .it  to 

automatically.  The  surface  on 
<iut    incline,   aiid   the  adjiistuunt 
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1iet>\"een   it  and  the  body  side  litarinsis  can  tlici"cf<ji*e  Le  made 

.<■  as  close  as  tlesiivd.  .  ^■ 

i.'       licarings  <''t'   !lii>    type   liave   been    in   service   on   the   Atlantic 

CM!i>t   Line   for  nearly  a  year  and  tlie  results  are  claimed  to  he 

.  Verj'  sausiactiir_\.     The  rolleTS  are  amply  strong  for  lise  under. 

" '.cars  ot  any  capacity  ii]>  to  IGO  tons.      Tests  have  demonsiratod ; 

V   that  each   roller   will   stand  a   h  ad  of  55  tons  before  becoming 

'   distorted   in   atiy    way,   and    IJO  tons    vyithont   being,  erushed   to 

..  ,dtst  ruction;:- .   v^'       ■'.''>    -•  ■:^-' ,.■  ■'    ::^    '.:.■:■:':'',?!:  ■'■'r.:...  -^'S^.'-- '-'-:/:■  ■_ 
"Application     for    patent    lias    been    tiled    by    C.    L.    Mcister, 
:   nteclianical  eni;ineer  of  the  Atlantic  Coast   Line.     The  roller  is 
•iK-int:  manufactured  by  the  National  .Malleable  Castings  Comyanv, 

■'-••  Clevelaml,:  Qhio..";   >■■ ' •■  ;  :'■'':/ '.::'■■■:';:■  ;\ :-^.\ ■■''-■■'■' ':'  ■;■;;■■:' 

PNELM.\TIC  PRESS  FOR  GENFR AI   WORK 


7:     The  25.000  lb,-  piteumatie   ]>rcss   shown   in   the  accoiripanyniLg 

■".  illustrations    was    developed    in    the   ,<liops    of    the    Central    of 

,  Georgia  at  Columbus,  Ca.     The  most  important  feature  of  tljis 

y  device  is  its  adaptability  to  a  lart;e  variety  of  binding,  straiiihten- 

•.■  itrg  and  forming  operations  hi  conuection  \viih  lliv  rcpajriiig  of 

^;-  steel  cars,  frogs,  switches,  etc.  '    -    ■      ;":   ^  . 

■;.■    A  Ircavy  Steel  table  fonns  the  base  of  the  press.    Pockets  ar^j: 

■    jirbvided  in  the  table,  in  which  dogs  can  be  l>laced  to  keep  the 

?     >vork  from   ."ilippnig.     The  uprights  and  top  cross  inenil)crs  are 

;  :furnted  of  jieavy  channels.     A   trolley   is   provided,  on  the  tup 


.'    r-!^-'r-fTi.r. 


Pneumatic   Press    Adapted    to   n    Wide    Range   cf   Operations 

vorpss-  niembcrs^.  irom  wliich   is  suspended  a  19  iii.  air  cylinder. 

.having  a  3   ft.  stroke.     The  cxlindir   may  IVe  n4<j|ve«i  thniUghoiVl 

:      the  entire  wi(hh  «'f  the  table  Ity  means  .if  a  hand  chain  ami  gear- 

■   V'"^  ^*"'*^"-'  """'*->•     The  jiistou  rod  is  5  hi.  in  diameter  and  the 

y    >iir  in-liuder  is  d<rtiblc  acting,  so  thai  power  can  by  applietl  either 

V.  ;1^^^  inwh  OT  jntir<rn  the  p»<i.     The  operat.^*s  valve;;  15^  designed 

•■/:-'   '^'^^   **   very   delicate   contr<d   <^,f   the   pressure  oil    the   piston. 

...Lhe   rod   is  ;;mdid  by  means   of  a  bus.  traveling  bet weviitwo^ 

•  .    cros^  chanm'ls,;Avl!ich  tnay.  be  -iciirely  held  atany  com'eiH^U^^ 


vpointv  There  are  110  lians  that  "ivjll ^^K  injiired  l)y  exp<i.sitre  to 
\veather  and  ilie  press  may  lie  insiallxd  at  any  convenient  point 
in  the  >hop  yard  where  Coiijitres-sed. air  is  available, 
r  At  the  .sh<-!>  of  ihe"Cer.tral.of  fie*.>rgia.  where  theorigitial  press 
b  4t;il  iifi  ;.5efA:k«,  a  cousiderablc.  rv<lucti«>ii  itt  tlie  ■  cost"  of :  stWl- 
car  repairs,  is  clainied  t<t  haxt*  licen  effected  since  its  installatiorL 
The  force  ofi  this  work  is  stated  to  have  IkhMv  reiluccd  ftom 
2C  tp  10  nien.  Damaged  >heets.  rot4c<.l  shapes,  sills,  etc«-  from 
Steel  cars,  triickfrauies.  brake  beams  and  lK-nt  dravflKirs  which 
niust  he  scrap}.>cd  or  put  in -shape  in;  the  blacic smith  or  boilef 
shop  at  considerable  expense,  can  be  strai.sihtened  ivnder  the  presi; 
at  a  slight  cos^t.     With  liie  escejHioii  01  heavy  silK  and  I  beam§. 


Straightening  SteeJ  Car  Materjat  with  Pneumatic  Press 

car  material  is  siraigliteued  coH  .aiid  the  pdrtii  fit,  wlten  put 
together    again,    w  ithout    the    necessity"  of    reaming    rivet   1i<>KS;,. 
The  press  is  viry  <iniple  and  caii  1j^  operated  by  c<jminon  y.iril 
laborers  without  vlaiiger  of  injurv;  to:  tfi6  niachiiK'  or  tlu'  ojkt- 
atoir.  ;  It  is.  now  being  mannfacturcd  by  the  timif;   l*iH-umaiic. 
'^laclTinery-'Conitmny.  St.  LoHi=s,--]Sl'0.  ^  /  •    ;       V    '.  ,.-  .    ;:    r 


VERTICAL  SHAPER 


The  10  i«T-  VV^i"''*^'''^    shaner  shown  in  the   iUu.«itraliohs  lia* . 
been  develaped  by  the  I'ratt  &  W  hitney  Compaivy,  Ifarifor^l; 
Conn.      It   is  especially   adapted   to   die   cuitiilu.  niu\  the    t*'"!, 
post   con>tructi<.vn   permits    the   U-se   «if ..umisnally    .»hori   -U't.ds 
•■(ii3;;outsidc--^H)rk,\/  .'  ■':  J:'}-'-  i'-':.' ■.'''-''<' r  :\.^: '""'';-.  ":r>^;:-  '^y, 

^;    T^^  nuninte<r  <u)^hnt->aik'd  l»eufiivgs;  w^icli- 

are  provided  'A  itti  tajur  gibs  for  niaiiitaiiiinsi  the  pn^per  rel.a'; 
tion    between  the   iH-aring   Mirfaees.      lb>th    hand  and   power 
cohtroL  oof  the   longitudinal.   trau'^vvr-'V:  and    notary  li-t.'d.'*   i^ 
proyitled.     A   <piick  index iiitr  nwc\l»anisii>.alsiy  h'ri«s  ipart"^*!.^^^^^ 
the  construct joij;  whereby  thy  lablv  may  be  nnatl-d  '^^i,  'A.  I4*  t 
Jij  or  1/12  t>l  a  revoUttion  by  di>enga.«iTig  thv  Tegiijiir:  \VW 
hand;  feed  and  turning  the  ial»i<?:by-  hand.    ;  '  ■;    7.  >  \     ;  r    ;■  V 

The  rant  driviiig-jiWclJaiii>nipro\i4cs^afiii^^ 
and  is  arran.ifed  to  atford  a  c<>iiAenie-nt  inctliiOd  «Vf  adinsting 
tite  length  of  the  strike  by  ni<''au,s  of  tJLie  ulial  s'h.iwn  on  thv  ■ 
•side  <U  the  inachrne.    ..\oluleh.tlve  lever. btwhU'h  is  .shown  iu. 
thC;  itliistrati'  'H. .:  jt^r^n  idesy  a^   meanv  cifJtirely;  indepen«itiMjt  i.f  : 
tlu- .csVuniersiiafl  loir  V';'iuri>Uihs  the.  ram.  ''-'        -^   .v    ?    "^r  -^      v-; 
..Viigitlar  adiu>tnTem  x^fllu-  raiir  is  avcninp]i.shed  by  njotint- 
iiig  it  iiv  an  indeIH•nde^vt  liearing,  Uic  iipper  part  a.j  wbieh  is  ; 


'  •■■",-- 


;■■■  ..■ » 
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pivoted  on  a  trunnion,  enabling  the  bearing  and  the  ram  to  A  swiveling  ram  head 

be  swung  on  an  angle,  suitable  graduation  in  degrees  being      ator  to  adjust   the   tool 
provided.      The    ram    hearing    hts    throughout    its    length    in    the 


•■'  .  .  Head  of  Vertical   Shaper,  Showing   Angular  Adjustment 

'.■•"     *■  *        I'-.     . 

.    ttiirrigTtt  attcl  is  longer  than  the  rain,  providing  adequate  support 
.-      for  the  maximum  lencth  of  stroke. 


r  ^o:": 


i^-':-.v 


i-v 


Ten-Inch  Vertical  Shaper 


is  provided  vvliich  enables  the  oper- 
in  the  most  advantageous  position 
and  permits  the  planing  of  two  or  more  sides  of  the  work  at 
one  setting.  The  tool  post  is  designed  to  clamp  from  the 
back,  thus  eliminating  tlie  projection  of  the  clamping  screw 
beyond  the  cutting  edge  lof  the  tool.  This  construction  per- 
mits  the  use   of   short   topis  on   external   work. 

The  angular  adjustment  to  the  ram  of  this  machine  makes 
it  especially  adaptable  to  the  cutting  of  dies  as  tlie  ram  may 
be  set  to  give  the  desire^  clearance  below  the  cutting  edge 
of  the   die. 


1 


GAR  CLOSET 


A  type  of  car  water  closit  has  recently  been  developed  by  the  ;■;:••:• 
Dayton  Manufacturing  Con|pany.  Dayton,  Ohio,  which  possesses  ^^.i^. 
several  new  features.  Before  its  introduction  it  was  necessary  /  A  ;• 
to  mount  the  supply  valve  it  the  back  of  the  hopi)er  and  below  ■.^..■• 
the  top.  In  this  position  tlie  valve  is  difficult  of  access  for  \ '; ' 
repairs  witliout  disconnectijig  the  pipes  and  operating  connec-  ' 
lions,  and  removing  the  hofper  from  its  fixed  position.  S    C 

In  tliis  tvpc  of  closet  the  supplv  valve  is  mounted  on  the  side  ^'- -i^ 
wall  in  an  accessible  position.     It  is  operated  bv  tlie  customary   •.''•-i;j 


'  '.*>■■ 


Car    Water    Closet    witn    Separate    Supply    Valve 

l 


lever   handle,    which    is   also 


to  the  dump  pan  sliaft.  The 
and  as  close  to  the  walls  as 
connections  leading  from  the  v 


nnected   through   adjustalile   rods 


hopper  may  he  set  at  any  angle, 
may  be  necessary,  standard  pipe 
all  valve  to  the  rear  of  the  hopper, 
riie  vahe  is  always  iunnediatt  y  accessible  for  renewing  gaskets, 
and  it  is  ordmarily  unnecessary  to  break  tlie  pipe  connections 
after  the  closet  is  once  installe<  .  The  closet  is  adapted  for  either 
gravity  or  air  pressure  water  s  ipply.  W  hen  air  pressure  is  to  be 
used,  a   special  adjusting  valva  is   furnished. 


r>Kil)GE  .\cRo.s.>;  THE  HiDSox.— At  a  highly  respectable  meeting 
held  at  Albany  on  Wednesday ,  February  4,  a  committee  of  30 
was  appointed  to  draw  up  a  \  etition  to  the  Legislature  on  the 
subject  of  a  bridge  across  the  Hudson. — Frnm  .Imcricaii  Rail- 
road Journal.  I-'clruarv  14,  183). 


'''Five  thousand  employees  of  the  Baltimore  &  Ohio,  from  points 
east  of  Pittsburgh  and  Parkcrsburg.  will  hold  their  thirty-third 
annual  reunitm  at   Harper's   Ferry,   \V.  Va..  on  July  30.      rr.-..;.  ;.. 

•  ,  •  Two  men.  who  recently  held  up  an  Illinois  Central  passenger 
train  in  Louisiana,  have  been  indicted  at  Amite  City.  La.,  for 
murder.  The  negro  porter  on  the  irain  was  sliqt  b^'  the  robbers 
and  died   soon  afterward.  :■'■:<'■''''■■■■■■'■-.-:■:  \_^  -■■-■:■■'■■;  ■ 

At  the  Anglo-American  Hundred  Years  Peace  Exposition, 
now  open  in  London,  the  Southern  Railway  has  the  only  exhibit 
made  by  an  .American  railway.  It  is  a  handsome  display  of  the 
agricultural,  horticultural  and  mineral  products  of  the  southern 
states. 

L5y  the  new  tirrie  tables  adopted  recently,  the  New  York.  Neiv 
Haven  &•  Hartford  discontinues  163  passenger  trains,  making  a 
saving  of  3.350  train  miles  a  day.  It  is  said  that  these  trains 
have  been  found  to  be  earning  less  than  50  cents  a  mile.  The 
Philadelpliia  &  Reading  has  discontinued  a  number  of  short-trip 
passenger   trains. 

The  L'nion  Pacific  is  to  show  at  the  Panama-Pacific  Inter- 
national Exposition  at  San  Francisco,  next  year,  a  reproduction 
of  the  notalile  features  of  Yellowstone  National  Park,  and  it 
has  been  estimated  that  the  cost  of  the  display  will  be  $500,000. 
This  display  will  occupy  four  acres  of  ground  near  the  eastern 
entrance  to  the  exposition  enclosure. 

On  the  Pennsylvania  Railroad,  by  a  recent  order,  whenever 
passenger  coaches  are  crowded,  a  train  man  must  announce  the 
number  of  seats  available  in  other  coaches,  and  must  tell  the 
number  of  seats  available  in  each  coach.  Special  care  must  be 
exercised  at  the  larger  terminals  where  passengers  are  liable  to 
be  inconvenienced  by  the  congestion  of  travel. 

The  Eric  Railroad,  v,  hen  sued  recently  by  a  milkman  for 
$25,000  damages  on  account  of  an  injury  received  when  he  drove 
his  horse  and  wagon  on  a  highway  crossing,  and  was  struck 
by  a  locomotive,  replied  with  a  counter  claim  of  $100  for  damage 
to  the  locomotive,  declaring  that  the  plaintiff  had  approached 
the  crossing  at  a  rapid,  reckless  and  dangerous  rate  of  speed. 

Eleven  thousand  Italians  are  employed  on  the  Pennsylvania 
Railroad,  and  the  company  has  issued  a  leaflet  telling  something 
of  their  activities.  These  men  are  not  all  laborers,  a  list  being 
given  showing  twenty-iivc  or  more  different  occupations,  in  which 
they  are  engaged.  On  t!ie  Pittsliurgh  division  there  are  twenty- 
seven  Italian  track  fcremen  and  42  assistant  foremen.  More  than 
2.000  Italian  emiiloyees  of  the  road  are  studying  English  in  a 
correspondence  course,  maintained  liy  the  company  for  their 
benelit.  .  :   ^    ;    •    ,  ',  ,..• 

Dr.  Harold  Pender,  professor  of  electrical  engineering  at 
Massachusetts  Institute  of  Technology,  and  diretnor  of  the  re- 
search division  of  the  departnient  of  electrical  engineering,  has 
been  appointed  professor-in-charge  of  the  department  of  elec- 
trical engineering  at  the  I'niversity  of  Peimsylvania,  to  take 
the  place  next  fall.  Heretofore  the  departments  of  mechanical 
and  electrical  engineering  at  the  University  of  Pennsylvania 
have  been  under  the  joint  direction  of  the  Whitney  professor 
f'f  dynamical  enj^ineering.  From  the  beginning  of  next  year 
the  department  of  electrical  engineering  will  be  on  an  independ- 
ent and  co-ordinate  footing  with  the  departments  of  civil  and 
mechanical  engineering.       >.  •jOr.'  ' '    - 

The  musolophone  is  being  installed  in  the  new  terminal  station 
of  the  Canadian  Pacillc  at  Windsor  street.  Montreal.    The  "muso- 


lophone" is  a  telephone  uith  a  large  receiver  used  to  announce 
trains  in  tlie  waiting  rooms  and  other  parts  of  the  station,  a 
single  announcer  talking  into  a  telephone  transmitter  which  is 
connected  with  as  many  receiving  instruments  as  may  be  desired. 
It  aiipears  that  devices  of  this  kind,  of  three  or  more  different 
makes,  are  now  in  experimental  use  in  one  or  more  cities.  The 
device  in  the  Grand  Central  Terminal,  Xew  York  City,  which 
was  installed  there  two  or  three  years  ago,  is  now  used  only  in  the 
smaller  rooms,  tlie  large  central  waiting  rot)m  having  developed 
such  loud  and  trou1)lcsome  echoes  that  the  use  of  the  telephone 
arrangement  was  given  up.  -■^^v";5:r"^--"  •'•''^•'  ;^^^^ 

On  June  13  and  16  the  Long  Island  Railroad  carried  more 
than  50,()00  people  between  New  York  and  the  polo  grounds  at 
Meadow  Brook,  Long  Island,  all  without  accident  to  either  pas- 
sengers or  employees.  About  15.000  passengers  were  taken  to 
Manhattan  and  Brooklyn  after  Tuesday's  game  was  over. 
Saturday,  the  13th.  was  one  of  the  biggest  days  the  Long  Island 
Railroad  has  ever  had.  in  that  it  carried,  on  all  its  lines.  abt)ut 
300,000  passengers,  23,000  of  whom  were  passengers  to  and  from 
the  first  polo  game.  Twenty-four  trains  were  unloaded  at 
Meadow  Brook  on  Tuesday  in  little  more  than  an  hour ;  and  all 
this  business  was  handled  <jn  a  single  track  branch  line  which 
ordinarily  is  but  little  used  for  traffic.  The  Pennsylvania  sta- 
tion. New  York,  which  is  the  Long  Island  terminal  in  Man- 
hattan, received  and  despatched  more  trains  in  the  four  days 
ending  Tuesday  midnight  than  during  any  similar  period  since 
the  station  was  opened  to  the  public.  In  these  four  days  over 
1.600  trains  were  liandled  there,  and  it  is  estimated  that  750.000 
people  availed  themselves  of  the  facilities  of  the  station,  while 
the  number  of  passengers  arriving  and  departing  was  over 
570.000,  an  average  of  more  than  142,000  per  day.  The  largest 
number  using  the  station  in  any  one  day  was  on  Saturday,  ap- 
proximately 170.000.  .Kll  of  the  additional  traffic  was  handled 
without  any  delay  to  the  regular  trains.  .■•;;-■- 


^■v;j"-A:;^S^^-;:-:^lv^;;.':  A  CORRECTION  ■■-■?■.: ^^■^.r 

Gr.  fe.Sisco;  assistant  engineer  of  motive  power  of  the 
Pennsylvania  Lines  West,  advises  that  the  statement  made  in 
his  discussion  of  the  paper  on  Front  End  Design  and  .^ir 
Openings  of  Grates  and  .\sh  Pans,  before  the  International 
Railway  Euel  Association  and  rci>orted  in  the  Railway  Age 
Gazette,  Mechanical  Edition,  June.  1914.  page  285.  gi\  ing  the 
evaporation  per  hour  for  the  locomotive  with  elliptical  nozzle 
as  58,882  lb.,  should  have  been  53.882  lb.. v..:..;  .v/;-  :■.:•:.     <:; 


NEW  RAILROAD  Y.  M.  C.  A.  BUILDING  IN  NEW  YORK 

The  railroad  hnincli  of  the  Yonng  Men's  Christian  Association 
of  New  York  City,  which  is  the  title  of  tiic  well-known  institu- 
tion on  Macii.son  avenue  near  the  (irand  Central  Terminal,  has 
moved  into  a  new  building  which  has  been  built  on  the  east 
side  of  Park  avenue.  Itetweeii  F'orty-ninth  and  l-'iftieth  streets. 
The  building  which  has  been  occupied  for  the  i>ast  25  years  is 
to  be  torn  down  lo  make  way  for  c\-tensions  of  the  Grand 
Central  Terminal.  The  new  building  stands  on  :Steel  columns 
above  the  tracks  of  the  yard,  about  l.(XX)  ft.,  or  four  blocks. 
!U)rth  of  the  northerly  front  of  the  station.  It  is  200  ft.  long. 
47  ft.  deep  and  seven  stories  high,  of  cream  colored  pressed 
brick  trimmed  with  Indiana  limestone.  On  the  right  of  the 
main  entrance  hall  is  a  sc-cial  room  40  ft.  x  70  ft.,  adjoining 
which  is  a  reading  and  writing  r<»om.  This  ti(wr.  in  addition  to 
the  usual  facilities,  has  a  barber  shop  and  a  billiard  room. 
On    the    second    floor    is    a    restaurant    having    three    dining 
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a  initinton,  rnahliiiL;  tlu-  luariiii;  and  llu  ram  to 
•nan  angle,  stiitahli-  ^iraduation  in  iKi;rti>  l)ciny 
Thv    ram    ln^ariny    lit-    tliri 'H^li,  .in    it-    liiii^ih    in    tlu- 
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...  Head  of  Vertical  Shaper.  Showing  Angular  Adjustment 

u0Fii;lu,  .'iii'l  is  IftjiiifV  than  tlic  ram.  jvn  >\  iiUnvi  adojnato  •iUpp'  >rt 
.f',r  j'li'maxinujni  Icniitli  Mt  strinsv. 
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Ten-irtch  Vertical  Shaper 


A  -.\vi\  ilini.;  ram  head 
ator  tn  adjnst  llu'  t"'d 
and  inrmits  llu'  phminy 
<MU-  si'ttiiiLT.  Tin."  ti  id  1 
l>aok.  tlius  (.  liminatinLT  t 
lu-ynnd  the  iMittini:  i-d.ui 
mils  tlic  use   of   >Ii(irt   t<> 

TIk'  an.LTidar  adjustnuii 
it  opioiallx    adaptaMi-  ti 
In-   set    til   ...iixx'   thf   desire 
( il'    tile    <lie.  ,■  .  ■,•  '.  ■. .  •.; 
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s   i)ri>vi(Ied    wliicli   enables   the   i«per- 
III    tile    mi>-t    ad\anta;icous    position 
if  t\vi>  <>r  more  sides  of  tlie  work  at! 
)st   is   (lesifjrncd   to   clani))   from  the 
/  f>rojeetion  of  the  clanipiiiii  screw 

f  the   tiii'I.      riii>  oon>trnetion   per- 
ls  oil   external    work.  _  ., 

to  the  ram  of  thi>  machine 'makes 
the  ctittimi  of  die>  as  tlie  ram  may, 

clearance   1h1o\v   tlie   cutting  edge 


GA  ^  CLOSET 


\  t\  pe  1  if  car  watir  ido- 
haytnn  .Manufacturing:  Cm 
>everal  new  feature>.  tief 
t'l  mount  the  *;npply  \al\e 
the  top.  Ill  this  position 
repair.v   without  :di.5coHiiect 


t  lias  n.C(.inl_\'  hi'iii  (K\  rl.  ipi'd  li\  the 
lianv.  Dayton.  (  Hiio.  which  possesses- 
«rc  its  introduction  it  was  necessary 
It  the  hack  of  the  hopper  and  helnvy 
the  \  al\ c  is  ditiicnh  <  if  access  fdr 
I}.:  the  pipes  and  operatinji  connec- 
tions, and  rmtjovins  the  ho  ►per  from  its  liNcd  position. 

In  this  tyi)e  < if  closet  thelsnpply   v;il\c  is  niouuied  'ii  the  .side 
in  an  accossihlc  posit i*  n.     It  is  .oj.'erated  hy  tiu'- cvstoniary. 


Car  Water    Closet   w 


^^*  ■    :■ 


n:  Sepf.rate   Supply    Valve 


lever  handle,    which   i;s  «0i?"  -*■  'niiectod  lltr«'nah   adfnslahle   roils 
i- •  the  ilnmp  .4>an   shaft.      J'hc  hoppc  r  nray -.hi;  .-syt  at;  any   aniile. 


and  as  vh '.•^e.  to  the  walls  as: 
connoctt:i>s  leading  froiii  the  \4i 
I  iu'  v;d".  e  is.  alvva;  -  imniedtai 
and  it  r  onhn.'iriU  nnnii-.<-.- 
ailertlK  clostt  is  once  in-lalle 
liTavity  ur  air  pFe.ssttr*- \v;rter  s 
ii>;ed,  a  s]»ocial  adni>tini!;  valvtt    (s  iitniished.  '     ;• 


r.Riw;!-;  A("ko.->  TirK  Hi  i>>ox 
held  at.  Alhan>   f>n  \\'c<hiesda 
w.i*y  appi'intefl  to  draw  lip. n 
-uhiect  of  a  IiridiL'e  itcrnj^s  th 
r.iitui  Jonnitil.  J-clrii,iry  14.  l.'^.^v. 


may   Ik'   necessary,   standard  pipi; 

ft  valvv  ti *.  the  rear  ■  if  the  hopp,vi*;.^ 
y  aOeS  s>.ihle  fi.d'  rent  wIniLi  ;;>a.sketr;; 

y  to  i>ri;>k  the,  pipe  conne.ct ions 
.  The  t.-Vo--i't  vs.  adapted  f'  ir  either 
ijiply.    \\liO'n  air  pressure  is  tr»  he 


\t  a  hiulVly  re.siiecv:'^ile  ni(ethii.i 
,  [•"ehruary  4,  a  committee  of  .>'l 
etitton  Jo  the   l.e^ishuurO   on  tlte 

I  uiNoti,—  /'' '■'';//    .  hinvii'ii.ii^  I\'.}it- 


j'-.--. 


'*-"- .';.*.;  •/.:■    . 


**  ^".^   .'  -  -.. .- 


■■■ill.-  ; 


DeimStmemt' 


>p^v 


Myx-  llt'iu^atiu  cnii>l"\(.i.>  .if  tin.-  Ilaliininrc  iS:  (  MIiL^  ifoiri  poiiUs     J<>pl»»Tjic-"  js  y  tulcj^luMtv  vvhlra  Jaf^V  rt'cciver  .us<L'<r  W 
.o;t!'t  tif  I'itt>l>urH:lr  uiiil   h'arkcrslmrt{,  will  hdhl  tlwir  thirty-third      (niij^s  in  iho  \\;ntinU  V.";ims  Jk«d  »4li<*rvjiari»>i^^ 

sinjtk'  :(ji«iMiincvr  i;ilkins  intrr.a  t<lejiJw>i)u  ffiiHsriVittt-r  wjiioU  i-s 
"  C'ttiTU'i'tti!  \'  iili  as  niany  rcct-ivrri;*  in.>trnivHnt>  ;»>'  nuiy'  K  ^Ic-sirctf, 
It  .apHar>  thai  ikviixs  "l  ihi.>  l^jincj. ft  iUfvc  vt  iiio'rc  ilirttTout.- 
hiakfSi  afc  litiv.  iir  txpcrinuiniil  t:sc  ji^  <iite  r>»-  Ai'Tc  o^iciC  :.,'!  be 
Ucviof  iw  thl"  iiraii«l  C'ciitnit  Ti^nunajli  Xt-w  "i^'i+rk  Ctty,  Avhich 
\va^  tii>l'''J<-"<l  thcrv  tv\<'  '>r  tliri'c  yvars  aiii'.!.^  n<'\v  u>tMl  loily  in  the 
siti;iJkr  t"<>i>uis.  the  lar^c  cciivral  wjiitiiij;  r<>«<i:n  ha\ inv  <li-\v1<'p<-*i 
Mtcti  l<'ii<i  and  tmuhksonu"  ccliocs  that  the  use  <it  iht-  tclcphiMii;'. 


:.4 


jtiinaal  ixiini-'H  at    i  larjiVr's   l-"irry.  W^^A^a.;  iOn; July  30;  ;  \'  '^  .  ; 

'J   .■-'■'l'\v<):inc-ii.   uli'p   rci'i-ntlv    lirld   up  an    I  IHin  lis-;  Ct'ritrai. passenger 
;     train   in    Lniiisiaiia..  i»aw   lieiii    indicttd  at   Ainitc  City.  La..  i<»r 
niHnlcr.     The  ntiiru  pcirter  rni  the  irain  was  sh»»t  by  tin*  n»hiKfr.s 
'■atrtl  iliv<l  soon  attcruard. 

At    thf    :\n«l«'-.Vn>erican     I  lundnd'  Years    IVace    lixpttsitiun.  : 
.  "  ti!"'\v  opi'n  ii^  Lundim.  the  Stiinherh  Railv\a\   has  the  <)nl\   exhibit 
.made  i>y  an    \nierican  railway.     It  is  a  handsome  display  i if  the 
airrunhural.  In  riifidiiiral  and  mineral  pr.Hhict.s  of  the  southern 

^  ;,  jiy  the  neu  time  taltles  ad<tpted  recently,  the  N\>\v  Vork.  >Jew 
'.  vliaveu  A:  llanford  disonitinues  hv?  pa.^seu^er  trains,  niakinif  a 
;:;  savins  of  3.350  train  tniks  a  dayi  it  is  said  tbat  tliese  tfaiits 
,  ..  have  heen  foiuid  to  lie  larniii!.;  ks>  than  50  cents  a  mile.  The 
..I'hihulelplna  &  Iveadin;^  has  discontinued  a  iunni>er  of  shori-irip 
^■■jia>>eififert.niiit>.-.-      ;■/;;/.':.  ;  .. 

v'     '['lie  i'nion    I'acirlc  is  to  sh.»w  at  ihv   I'anania  Pacific   Inter- 

ijalional   i-,xt>ositi(»n  at  S;in   l'ranci>co,  next   \ear.  a  reproducti<>n 

,.'<»f  the   tvitahU*   fe-'ifttres of    VelUiwstOile   XationaV    Park,   aiid.it 

::.;kHS  Vn-eii  e.'itiniatid  iliat  the  cost  of  the  displiiy  will  he  $3(X).(KK). 

..;:  This  di.>j.Iiiv    will  occupy   four  acres  of  groiiud  near  the  eastern 

entrance  to  the  exp<isition  enclosure.  *  .     . 

':;;  <>n  thiPcnnsylvaniii  Railroad,  liy  a  recent  order,  AVheiieVt-r 
"  jiassetlyer  coadies  are  crowded,  a  train  man  must  announce  the 
.,  tniinlier  of. -seat.s  ayailalile  in  other  coaches,  and  must  tell  the 
'  hunilier  of  K-ats  availahle  in  each  coiich.  Special  care  nuisi  he 
.  fNerciscd  at  the  larsier  terminals  where  passentjers  are  liahle  to 
;^keincoi)\enieiice<lii\   the  coniiestionrif  travel.  . 

-The  Krie  Railntad.  V,  hen  sued  recently  In  a  milkman  fof 
■^25.f'' !(►  d.imayes  on  accoimt  if  an  injurs  recei\edwiKH  he  drove 
;  his  .horse  and;  wajroti  on  a  lii.iihway  orossinjf,  and  ivas  .strtick; 
•,;by  a  I■K'^lniMt^vc.rl'l»lied  with  a  counter  claim  of  SMK)  foi-  «huna|iy 
:  ti«  the  locomotive,  deelaruii;  that  the  i)laintilT  had  apjiroached. 
.;  the  crossing  at  a  rapid,  reckless  and  daniierou.>.  rate  sf  speed.         ;^ 

l!les~en   thou^a  id  .  Italians   a t"ecni]xlo>ed  oii   the    Pemtsv  Ivania 

|\adroa<l.  and  the  copijiany  lia^.  i.>sue<l  a  leaflet  tellinsi  soniethiil;; 
:.  ol  vhtir  acti\itie.>.     The>e  men  are  not  all-  laliorer*;.  a  list  lM.'ing 

iiixciv  ^howin^  tweiit\-li.\C  <tr  inore  (lifTercivi  oecupatious.  in  wltich 
,  the.<'  are  cnyaijed.     On  iHc  Pitt>hnrtih  division  there  are  twenty- 

..*e\  en  Italian  track  ft  renun  an<l  4i  assi>ia!U  forenun.     More  than    . 

.2.(i(KK  Italian   i  lUjih y  ees  -of  the  road;  are  studv  ini;    lvnt;li>li   iii;  a:  ; 
,;  correspi ►uflencr   \*oiiTse,   'rttaititainfed   T>y    tlYv  ^c* >a»i>an\  ;  ktr   their 
:;.;l)e!(i'iit.-'    -7  ~-  ,.";;■■■.:;  ,■  ■;'.\f>  ;  .    - -.'^  :-•:''.  Xv..-'.    v.-  ■' "  vX';'^-'^  ' 

:-•  ;  Uv.  llarohi  !\n<l(.r.  iirofi>-or  ni  elecirical  enuinieriii!^  at,: 
:,'  M.a>s;(,htise.tr>  iii.-^titute  of  rechnolniiy.  and  director  of  the  re- - 
".Starch  il,iyi>i..n  of  tin  dc;>artnKivt  of  eleelrical  eiijiinevrhiji,  has  . 
.  ^etti   aj.pointed   f)r«.fe^^^*r-in-char^e   of  the  departnient   of   elec^ 

•  f ficak  vn.yi'iejL-r-jfis;'  at  'the  i''ni\  (  r>tt\  of  I V  nn>ylvania,  to  takv 
vthe  j.lace  vu  \t  fall.  Heret<>f';re:ihedeparinientsoi  mechanical 
:^;;an'|:  .cUctrical  eni^iiiiiVrini;  :at  tke  UiiiverKity  of  PennsylvariKi 
\.  ba\A-  hveh  niider  the  joitu  ylirection  <.f  the  Whitney  profess* tr 
r  ot-  dVnainical  ciivint  irin.!:'.  kroiii  ilie  l>et:innint>'  of  next  year 
the  departnie))t of  electrical  eiiiiineerfnii  will  Tie  On  ah  indepettd- 
(tiit   atnl  co-ufdiiiafe   fo.itini:   with  .the  dypartniems  of  civil  and 

rJhechauical  eiijiineerinijr.  :        -v  .. 


■i.-  .'.■•; 


.l:bl  jitiKr  i^ -and   K}  the  lionif"  Isjaiid   Kailr»t;id   carried  wiofe 
than  50;tliXI  j*oi*ple  betAveen  IJyew;  ;\^'irlc.ati«r  t!ie^]|»»)f<-»,}ff<»umls  atl 
Meadow  lirooTv.kony  Islaixl.  all  withoni  accident  to  eittur  pas- 
.<eniiers  oj-   cihployees.      .\I»out    15.(K)0  passent;er.s   were    taken   to 
MaiThattan  .  aiul     I'Tookh  n    after  ,  'rHe-s<lay'>    siaine    'ua>i , , over. 
Sattirday,  iKc.  -!,3th.  was  one  oi  tht  kis:jiest  <|a\  s  the  I-on*i  Island 
kiilrt>:id  has  ever  bad,  in  tbat  it  carrie«l.  on  all  its  lines.  ;d»ont 
.3lK)M|Jl  V'*^^'**-"'^--**-'"-"'-  -'^•^'''•'  "'  wkotn  wtre  jmssenyers  t"  a+j<l  iroin 
:iliy  ,iJT:>i;''p«>li.i    jianie.      Twenty-f<Hir  -tnihis    wire   tin  loaded .  ajl 
Mea<ik.nv  P>ru(  kk  on  '!  viesflay  in  Ifttle  'itiore  than  an  1i« mr :,  and  .all 
fhis  Ini.-iiness   was  handlecl   ou  .a;  single  track  hranoh   liitv   winch, 
ordinarily  is  httt   little  usidkiip  iraftJK     1'bv  l^ejiiivyhaitla   sta- 
tion.   Xew    \ork.    wjucli   is  ihc.  I>:>jij?   Islaiid   tyriniiial    in    Alan- 
halian.   received   an«l   de>patcjied  nv»>rV\.trairt^,  in  the  f'?ur   days 
rtidinjf  Tuesday  niidiijjjlil  lli.ilv  ditnjtji;  any.siiiiilaf  ^uriod  siuee 
the  station   v>as  opemd  to  the  publie.     In  these  f>mr  d:i\  >  over 
l.()00  trains  were  handled  lliere.  an<l  it  i.s  esttinat.ed  that  73(MJ00 
lnHtple  iivailed  theniselxes  of  the-  faciUtie*.  «jf  the  staikui.  wijile 
.the    numher    of   j»assenjier>  ^arfiviu^    jtnd    (lejiiSirtinjt    A\as.  rrver 
?7i'.000.   an   aviVaye  4.f    iiiort:  than    14!}.n()()  per  day.     'Ike  laria'St 
numlier  ivsiui:  the  station  in  any  one-da>    was  <»u  Saturday.  aj>- 
im>xiiiiat<ly   17<).(;()(h     .XU  of  the  addiiional  traflk  was  handled 
witkoiil  anv  jrk:J«v  to  the  rej^ulyr-traiiis,  '  ;  -  "-'.■'■:  '.     -  - 


:  •HitJ'  tnusol. .'phone  is  henifi  histalle<l  in  the  new  tetininai  station 
•■<'t.lltv- Canadian  P.iciiic  af  Winds. /r  street. Montreal,    '("he  •'nuiso- 


,    ,,y:-/t''-y.w':yy-':    a  CORRECTION•v::■■;;v^;,,v.^V;^■:.■  .^r^:^■ 
'  <i.    E;    Slso'v  assist  am    enjLrineer    of    nrotive    jjiower    <if  -ihtr. 

,  Pvirnsykauia  kines  \\  est.  ad\u>e>  that  the  <tatenieni  made  -itt 
his  ;iliscti?.si<>li:  of  the  pai>er  <>tt :  kfoht  Khd  l)e^jf««  and 'Air. 
<  >lKMvinij;!f  of  Grittes  ajnl  .\  ^h  Pan^v  hefore  •t]H'.:knU'r»ati»<iilalG 
Railway  Fitel  Associatii  'ii  and  reported  in  the  UaiKvay  Ajfe 
tiazvtte.  Mechanicak  Ivditioii.  June.  1914.  i>aije  2S.5.  viyiuK  <be 
eA:at«orati<tn  jter  hour  fi»r  the  kn'ofijutiAv  viith  elliinkal  ii<JZ/k- 

.>s.  5XvSSJvlk.  slvoidtl  ha\e  Wvn  ^J^l^i..-^/--'^-  :■: ^■■.^  >^  p,/.:^' 

NE\V  RAIkKOAh  V.   M.  C.  A.^  !U  rl.OlStMN  NEW  YOkk 

.:',  *rhi.  ntdrtiad  iiraiich  ■•>  I'lw  ^^••-^n!^  .\li4i'>  t  hri^tian    V>socj;iti4.jv< 
(if  ^Xew   Vork  t'itv.  whicii  is  tire  litk"^«>f  the  well-ktv'xvn  in-ilitti-; 
tion'o'.i :  yludisivh  avrnut    near  the  CJraivk  (.'viural    I  irmtnal.  has 
.  moved   u'lo  a   iiew    It'.iihiin'i   whiy-h  has.  hlci)  iHfrlt   <»ti    the  eas.tr', 
side  of  1 'ark  av  ennc.   oetweeu.  l"' 'nyrninth  ami    hiifikth  streets.^ 
The  Intildiii^   vi  fiich   h:i>  hevn  <«eci:^>ie«i.  f<>r: tke^.  past   2^  yeaT>,is  \ 
i.j   by   toin    down    io    niake    uay    tY>r..ei<leil»i< 'tis   ''f  the  Airart>ii^V 
I  \iH  ral    I  ermitial.      Ihi*  tuvv   Intilding   iftainltf  ■<  iit '  steH-  i>d"tun^^  '■ 
al)':»ve  tlu;  iracks  ^-f  the   yanl.  alwittt   1;^*^!*  .ft.v  <jr   foi;r/likickfc, ' 
tioVtli   of  the  n-frtb«rly   fi-out   .>f  thv    statiojtv/  \x  hyiSOlXji.  \[iti^. 
47  :fl.   devi*   an<l  " r.e\ '  it    st< tries  bijih,   « -f   cTia«i    cJ di>re<[l . |ire*?<"<C  ^ 
itrick    trhnmed    with    liuliaiia   liines^one;-  |^n   Jhe;  rii;hC:''j<^^ 
main  eiVtryi'«^e  hall   is  a  s<>cial  Jtwiiii  "^tl/li-'  x^^  ■ii:^;■adj♦•ln;iiu^ 
..AvhiVh  is-  a  r'-adiuj;  and  u  rititii;  r<M.in, -This  tV««>r,.  in  ,"tddifi«fu  i(.t 
•tlte  usual  faicilities,  has  a  liarlHr,  sliop  Md  a  hilliarxl  rooih.     ■■  V; 
<  )n    the    >«.c<  nd    rti>or    i^    a    restaurant    havin^y;    three    <lining ' 
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rooms,  with  a  total  seating  capacity  of  320.  Tlie  association  in- 
tends to  run  a  model  dining  room  and  kitchen,  both  to  be  open 
at  all  times  to  visitors.  Prices  of  meals  will  range  from  ten 
cents  to  fifty  cents,  the  popular  luncheon  being  30  cents,  table 
d'hote.  The  kitchen  is  130  ft.  by  27  ft.,  and  adjacent  to  it  are 
a  rest  room  and  a  dressing  room  for  the  waitresses.  The  third 
floor  has  a  gymnasium  40  ft.  by  75  ft.,  two  full  stories  in  height, 
with  a  spectators'  gallery'.  This  room  has  a  stage  and  a  dress- 
*'.  ing  room,  and  when  used  as  an  auditorium  will  seat  500  persons. 

>  On  this  floor  there  are  bowling  alleys  and  class  rooms  for  night 
■.'schools;   also  the  association  library  and  a  dark  room   for  the 

■•Camera  club.  On  the  fourth  floor  there  is  a  lecture  room, 
'.'■seating  125  persons;  and  the  balance  of  this  floor,  together  with 

;^  the   fifth,   sixth   and    seventh    stories   will   be   used   entirely    for 

r-;. dormitories,  having  a  sleeping  capacity  for  226  men.    The  sleeping 

V  rooms  average  6  ft.  by  17  ft.,  and  all  have  outside  windows.     On 
/   the  roof  there  are  tennis  and  hand  ball  courts. 

:;'  This  association  was  started  in  October.  1875,  and  Cornelius 
';•  Vanderbilt,  grandson  of  Commodore  Vanderbilt,  was  its  most 
':  •  liberal  patron.  He  gave  the  building  which  has  now  been  aban- 
r  ■  doned.  the  railroad  company  furnishing  the  land.  For  the  new 
'•.building  at  Forty-ninth  street  William  K.,  Frederick  W.  and 
V- Alfred  G.  Vanderbilt  have  given  $100,000  each,  and  the  two  rail- 

■  road  companies  have  given  large  sums.    The  right  to  the  site  is 

;..held  by  a  long  lease. 

c:        THE    UNIVERSITY     OF     PITTSBURG     RAILWAY 
;^  MECHANICAL     ENGINEERING     COURSE 

The   school   of  engineering  of  the  L'niversity  of   Pittsburg  is 

J;  going  to  offer,  beginning  with   the  fall   of  this  year,   a  conipre- 

.     hensive  course  in  railway  mechanical  engineering  and  adniinis- 

V  tration  in  which  instruc- 
.  tion    will     be    given     in 

:.  such    subjects    as    mate- 

..  ti»b  i.^ittf   .r  engi- 

neering, operating  units, 
railway  design,  utiliza- 
tion  of  locomotives   and 

V  cars,  railway  shop  meth- 
;,  .odbii.     fundamentals      of 

'■/railway      practice.      etc. 

J:.;  L.  E.  Endsley,  now  con- 

■;  nected   with   the   railway 

,.:;  course    at    Purdue    Uni- 
versity,   has    been    made 
.-.a   professor   in   the   new 
r  course     with     the     title 

•'•'Of  professor  of  mechan- 

:  '  ical   railway  engineering. 

■'Mr.    Endsley   is   at   pres- 

,."  cut  professor  of  railway 

•  '  mechanical      engineering 
-,  at  Purdue,  and  has  been 

.-.with    that    school    since 

•-'his  graduation   from   it   in   1901.     In   1903,  hf   was   appointed   in- 

.:••;;•  struct  or  in  the  locomotive  laboratories  of  ihe  university.  He 
was  advanced  two  years  later  to  assistant  jirofessor,  and  in  the 
following  year  became  associate  professor  of  railway  mechanical 
engineering.  In  1908  he  was  appointed  professor  of  railway 
mechanical    engineering    and    was    given    direct    charge    of    the 

.:;>  Master    Car   Builders'    laboratory,    which    is    located    at    Purdue 
'University.     In  that  way  he  has  had  charge  of  the  tests  con- 

■>.  ducted   on    the   brake    shoe   testing   machine   of   the    Master    Car 

'•  Builders'  Association  for  the  last  12  years.  He  has  also  con- 
ducted a  great  many  tests  pertaining  to  superheated  steam,  and 
has  presented  papers  relating  to  that  work  before  the  Master 
Mechanics'  Association.  Mr.  Endsley  was  in  direct  charge  of 
:.  the  locomotive  laboratories  during  the  tests  on  locomotive  front 
ends,  conducted  by  the  Master  Mechanics'  Association.     He  also 

...conducted,   some   years   ago,   for  the   American    Steel   Foundries 
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some  interesting  tests  qn  the  construction  of  the  freight  car 
truck  as  affected  by  th^  different  degrees  of  curvature.  The 
new  department  in  which  Mr.  Endsley  has  become  a  professor, 
is  under  the  direction  of  D.  F.  Crawford,  general  superintendent 
of  motive  power  of  the  Pennsylvania  Lines  West  of  Pittsburgh. 


ELECTRICAL    ENGINEERING     RESEARCH     AT     THE 
MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY 

The  activities  in  electrical  engineering  research  at  the  Massa- 
chusetts Institute  of  Technology  have  developed  very  rapidly 
during  the  past  year  and  a  noteworthy  extension  of  the  organ- 
ization for  administering  the  researches  has  recently  been  ef- 
fected. This  has  been  aided  by  the  co-operative  agreement  be- 
tween Harvard  University  and  the  Institute  of  Technology 
whereby  the  departments  (of  electrical  engineering  in  the  two  in- 
stitutions were  practically"  merged,  .j'.r-^' 

By  this  new  organization  for  the  research  laboratory  there  is 
created  a  research  committee,  to  whom  reports  are  made  upon 
the  progress  of  the  varipus  researches.  The  committee  com- 
prises the  following  metrlbers  of  the  electrical  engineering  de- 
partment staflf:  those  who' are  supervising  or  actively  engaged  in 
research  work  in  the  research  laboratory;  those  who  are  per- 
sonally carrying  on  reseai  ch  work  in  any  branch  of  the  depart- 
ment ;  and  those  who  hav  ;  completed  a  reorganized  piece  of  re- 
search work  during  the  preceding  year.  The  research  commit- 
tee, as  a  whole,  will  meet 'once  a  month  during  the  school  term, 
such  meetings  being  opeij  to  all  members  of  the  department 
staff.  The  chairman  of  me  research  committee  is  also  chair- 
man of  the  executive  coiimittee  of  three  members,  who  will 
carry  on  the  executive  work  of  the  general  committee.  By  this 
arrangement  the  research)  activities  of  the  department  will  be 
brought  into  close  relation  kith  the  regular  teaching  work.  Thus, 
any  member  of  the  staff.  I  whether  professor,  instructor,  or  as- 
sistant, who  desires  to  carry  out  any  original  investigation  may 
become  identified  with  thej  research  work  through  the  research 
committee.  Some  of  the  i^ecial  resources  of  the  research  labo- 
ratory which  have  not  beAn  designated  for  use  in  a  particular 
investigation  may  be  used  lin  providing  such  a  man  with  appa- 
ratus and  other  laboratory  facilities.  Even  if  a  member  of  the 
department  staff  is  not  abh  to  devote  a  considerable  portion  of 
his  time  to  an  experimenta  investigation,  he  still  has  the  oppor- 
tunity of  offering  suggestions  upf)n  the  conduct  of  investigations 
which  are  being  made  by  others.  From  the  standpoint  of  the 
younger  members  of  the  staff,  the  opportunities  of  entering  the 
enthusiastic  atmosphere  wSich  accompanies  the  successful  con- 
duct of  original  research  afe  most  unusual. 

The  staff  of  the  research  laboratory  at  present  includes  six 
research  associates  and  a*istants  who  give  their  whole  time 
to  research.  This  number  will  be  increased  to  nine  on  July  1, 
1914.  In  addition  to  the  w  )rk  of  these  men.  who  arc  appointed 
by  the  institute,  the  theses  of  four  students  who  are  candidates 
for  advanced  degrees  in  electrical  engineering  have  been  carried 
on  in  the  research  laboratory  during  the  past  year.  The  study 
of  a  wide  variety  of  probl  ms  has  already  been  undertaken  by 
the  laborator}-.  .... 


MEETINGS    AND     CONVENTIONS     "      •  ^ 

International  Raihway  fiul  .'U<;socialion. — It  is  announced  that 
the  seventh  annual  convention  of  the  International  Railway  Fuel 
Association  will  be  held  at    Thicago,  May  17-20,  1915. 

Air  Brake  Association. — "lie  executive  committee  of  the  Air 
Brake  .Association  has  deeded  that  the  twenty-second  annual 
convention  of  the  associatio  i  will  be  held  May  5-7,  1915.  at  the 
Hotel    Sherman,    Chicago.  ■  ■"*' 

International  Raihi'ax  Gi\icral  Foremen's  Association. — Wm. 
Hall,  secretary-treasurer  of  jthe  International  Railway  General 
Foremen's  Association,  has  Imoved  his  office  from  829  to  914 
West  Broadway,  Winona.  Minn.  .    ,       .      :,._., 
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Seventh  Congress  of  the  International  Association  for  Testing  •■ 
Materials. — The  seventh  congress  of  the  International  Associa-.-* 
tion  for  Testing  Materials  will  be  held  under  the  patronage  of 
the  Czar  of  Russia,  in  St.  Petersburg,  August  12-17,  1915.  Four 
davs  will  be  devoted  to  the  discussion  of  the  most  important 
problems  on  testing  materials.  After  the  congress  extensive  ex- 
cursions in  the  interior  of  Russia  have  been  arranged.  .,  r 

American    Railway    Tool   Foremen's   Association. — The    sixth  y** 
annual  convention  will  be  held  in  Chicago.  July  20-22,  at  the 
Hotel  Sherman.     The  following  is  the  program  :     July  20.  9  :30 
a.  m. — Opening  address;  Standardization  of  Reamers  for  Loco- 
motive Repairs;  Machine  Tool  Repairs.  ..■.:•••/■■'' 

July  21. — Special   Tools   for   Drilling.   Reaming  and   MilTing; 
Tool  Room  Grinding;  address:  Safety  First  in  Grinding. 

July  22. — Distribution  of  Tools  for  Shop  Use;  Dies  for  Cold 
Work,  Press  and  Special  Punching.  r-.  '/^' 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Asso- 
ciation.— The  annual  convention  of  this  association  will  be  held 
in  the  Hotel  Sinton,  Cincinnati.  Ohio,  August  25-27.  The  pros- 
pects are  that  it  will  be  one  of  the  largest  and  most  important 
meetings  in  the  bistor>-  of  the  association,  and  every  one  who  can 
possibly  attend  is  urged  to  do  so.  It  is  being  recognized  by  car 
department  officers  that  the  interpretation  given  to  the  M.  C.  B. 
rules  of  interchange  at  the  meetings  of  this  association  are  pi . 
great  help  to  all  those  concerned  in  the  interchange  of  cars.         "  ■■  /' 

Intcrnaiional  Railway  General  Foremen's  Association. — The 
outlook  for  a  good  convention  this  year  is  very  bright ;  assur- 
ances are  being  received  from  many  members  of  their  intention  to 
attend,  and  they  are  being  encouraged  by  their  superintendents  ot 
motive  power  not  only  to  attend  the  convention,  but  also  to  be- 
come members  of  the  association.  Advance  copies  of  the  various 
papers  were  sent  out  to  all  the  members  30  days  prior  to  the 
convention,  and  all  concerned  should  read  these  papers  over  care- 
fully. It  is  expected  that  a  new  departure  will  be  made  at  this 
convention,  in  that  the  topics  will  be  announced  from  the  chair, 
and  the  members  will  proceed  at  once  with  the  discussion,  thus 
dispensing  with  the  lust  motion  of  reading  the  paper  through  first, 
so  that  unless  the  papers  have  been  read  before  they  are  taken  up 
in  the  convention,  they  cannot  be  discussed  intelligently,  .'''...■.,;_. 


Personals 


The   followng  list   gives   names   of  secretaries,    dates   of   ne.xt   or  regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 

Air  Brake  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass.  Con- 
vention,  May  5-7,   1915,   Hotel   Sherman,   Chicago. 

American  Railway  Master  Mechanics'  Assoc. — J.  W.  Taylor,  Karpen 
building,    Chicago. 

American  Railway  Tool  Foremen's  Association. — .\.  R.  Davis,  Central  of 

Georgia,   Macon,   Ga.     Convention,  July   20-22,   1914,   Hotel   Sherman,' 

Chicago. 
American  Society  for  Testing  Materials. — Prof.   E.  Marburg,  University 

of  Pennsylvania.   Philadelphia,   Pa. 
American    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth  St.,  New  York. 
Car  Foremen's  .Association  of  Chicago. — Aaron  Kline,  841   North   Fiftieth 

Court,   Chicago;   2d   Monday  in  month,  except  July  and  August,  Lyt- 

ton  building,  Chicago. 
Chief    Interchange   Car    Inspectors'    and   Car    Foremen's   Association. — 

S.    Skidmore,    946    Richmond    street,    Cincinnati,    Ohio.      Convention, 

.August  25-27,   1914,  Cincinnati,  Ohio. 

International  Railway   Fuel   Association. — C.   G.   Hall.   922   McCormick 

building,   Chicago.     Convention.   May   17-20,    1915,   Chicago. 

International  Railway  General  Foremen's  .Association. — William  Hall, 
914  W.  Broadway.  Winona,  Minn.  Convention,  July  14-17,  1914, 
Hotel   Sherman,   Chicago. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio.     Convention,  August  18-20,  1914,  Milwaukee,  Wis. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  building,  Chi- 
cago. 

Master  Car  and  Locomotive  Painters'  .Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  8-11, 
1914,   Nashville,   Tenn. 

Niagara  Frontier  Car  Men's  .Association. — E.  Frankenberger,  623  Bris- 
bane   building,    Rnffalo.   N.    V.      Meetings   monthly. 

Railway  Storekeepers'  .Association.— J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  .Association.— W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 

East   Buffalo,  N.  Y.     Convention,   September   15,   16,   17  and   18,   1914, 
Hotel   Sherman,  Chicago,   111.  ....  ..•, 


It  is  our  desire  to  make  these  columns  cozer  as  completely  as 
possible  ail  the  changes  that  take  place  in  the  meclianical  de- 
partments of  the  railways  of  this  country,  and  zee  shall  greatly 
appreciate  any  assistance  that  pur  readers  may  give  us  i*i  helping 
to  bring  this  about.         ::  . ^.'•'-;;;I"^?--;-:^-;"  ■i-'.;;:^-..^'^'.::?"  •>^", 

?K.-/9vi;--^"'A  V  :.^  ■  ■:;  :-;:  GENERAL  '^K  ::^:^::\}fi:'-. ■:/.'' A- 

C.  O.  Destiche  has  been  appointed  superintendent  of  motive 
power  of  the  South  Dakota  Central,  with  office  at  Sioux  Falls, 

S.  D.,  succeeding  11.  J.  Osborne,  resigned.  .......       ■•■  .,. 

A.  C.  Hinckley,  superintendent  of  motive  power  and  machin- 
ery of  the  Oregon  Short  Line,  has  moved  his  office  from  Salt 
Lake  City,  Utah,  to  Pocatello,  Idaho.  ■■''^'- •;  "   '■   ■  ^^-r'-^y. 

Willi.\m  T.  Kuhx  has  been  appointed  superintendent  of 
motive  power  of  the  Toronto,  Hamilton  &  Buffalo,  with  office 
at  Hamilton,  Ont.  Mr.  Kuhn  was  born  in  1872  at  East  Radford, 
\'a.  He  was  educated  at  the  Radford  high  school  and  took  the 
complete  mechanical  course  in  the  Scranton  Correspondence 
School.  He  began  railroad  work  in  1888  on  the  Norfolk  &  West- 
ern as  an  apprentice  machinist.  In  the  following  two  years  he 
worked  as  machinist,  roundhouse  foreman  and  assistant  air  brake 
instructor.  In  1900  he  went  to  the  Lake  Shore  &  Michigan 
Southern  as  roundhouse  foreman,  and  later  was  made  mechan- 
ical inspector,  with  duties  which  included  the  inspection  of  new 
locomotives.  In  March,  1911,  he  was  apiwinted  assistant  master 
mechanic  of  the  Lake  Erie  &  Western,  and  in  October  of  the 
same  year  went  to  the  Toronto,  Hamilton  &  Buffalo  as  master 
mechanic,  which  position  he  held  until  his  present  appointment. 

Harvey  SH0EM.^KER  has  been  appointed  mechanical  superin- 
tendent of  the  Bangor  &  .Aroostook,  with  office  at  Derby,  Me., 
succeeding  R.  Q.  Prendergast.  resigned!.  Mr.  Shoemaker  began 
railroad  work  in  1886  on  the  Lehigh  Valley  at  Wilkesbarre.  Pa., 
as  a  machinist.  Before  1901  he  had  been  made  gang  foreman 
and  then  general  foreman  of  this  shop.  In  1901  he  was  appointed 
general  foreman  of  the  locomotive  department  of  the  Delaware, 
Lackawanna  &  Western,  in  charge  of  the  Scranton  shops.  In 
1903  he  was  made  master  mechanic  of  the  Scranton  division, 
holding  this  position  until  May.  1911.  wlien  he  went  to  the  New 
York,  Ontario  &  Western  in  charge  of  shop  construction  work  at 
Middletown,  N.  Y.  After  the  shops  at  that  place  had  been  com- 
pleted, he  was  made  shop  superintendent,  which  position  he  held 
until  June  1,  1914.     ...    ..:  r :..    .  •,,.  v^-^  -  ■      .^   ..  .  v   . 

^MASTER   MECHANICS    AND   ROAD    FOREMEN  OF  V^  i 

'■'-^^v-,;;v^.:.;v..^.. -:■,:•.■;. ...     ENGINES  :.:  ;v.:.--^ -;■.=- -.v..;^-^ 

D.wiD  Grattox  has  been  appointed  master  mechanic  of  the 
Oregon  Short  Line  at  Pocatello.  Idaho.  .  . 

A.  Guild  has  been  appointed  master  mecTianic  of  the  Hawaii 
Railway  at  Makukona,  Hawaii. 

R.  E.  Hammond  has  been  appointed  acting  road  foreman  of 
engines  of  the  Northern  Pacific  at  Minneapolis.  .Minn,,  in  place 
of  John  Horan.  V  ■  "^^  \r'; -^  .' ".•  ■:    '''^^^.■.'  '-^ 

J.  M.  O.  HoLLMAN  has  been  appointed  master  mechanic  of  the 
North  Louisiana  &  Gulf  at  Hodge.  La.  .•  :  //.  ■.. 

John  Horan.  road  foreman  of  engines  of  the  Northern 
Pacific  at  Minneapolis.  Minn.,  has  been  appointed  acting  master 
mechanic  at  that  point,  succeeding  J.  P..  Neish. 

D.  J.  M.\L0NE.  n^aster  mechanic  of  the  Oregon  Short  Line  at 
Ogden,  Utah,  has  been  transferred  to  Pocatello.  Idaho. 

J.  B.  Neish.  master  mechanic  of  the  Northern  Pacific  at 
Minneapolis,  Minn.,  has  been  granted  leave  of  absence,'  '*-■-/  -M 

J.  C.  ScHEPP,  general  foreman  of  shops  of  the  Texas  &  Pacific 
at  Marshall,  Tex.,  has  been  appointed  master  mechanic  at  Texar- 
kana,  Tex.,  succeeding  George  M.  Lo vet t.  ..:.>;..        ;  ..  ,,- 
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.      F.  Stone  has  Iieen  appointed  road  foreman  of  engines  of  the 
■"Chicago  &  Alton  at  Slater,  Mo. 

t;:  CAR   department'  ' 

■■;     J.  M.  H.wvKixs  has  liccn  ai)pi>inted  car  foreman  of  the  Chicago, 
i  Rock   Island  &   Pacific   at   Eldon,   Mo.,   succeeding  G.   N.   Dorr, 
transferred.  .■.;•••■,•- 

X.  B.  Jones  has  beeen  appointed  car  foreman  of  the  Canadian 
■•Pacific  at  Kenora,  Ont.,  succeeding  11.  K.  York,  transferred. 

.f<     ;B.   F-   Orr   has  been   appointed   division   car   foreman   of  the 
-  Cleveland.  Cincinnati.  Cliicago  &  St.  Louis  at  Indianapolis,  Ind. 

FI.  K.  York,  formerly  car  foreman  of  the  Cana<Iian  Pacific  at 
;•':  Kenora.  Ont.,  has  heen  appointed  car  foreman  at  North  Trans- 
■^r  cona.   Man. 

S-'"-^-      •     •       SHOP    AND     ENGINE     HOUSE 

J.   A.   C.XRi.ESTON  has  been  appointed  general   foreman  of  the 
Texas   &    Pacific   at    Marshall,   Tex.,   succeeding   J.    C.    Schepp. 
./promoted.  ••-.:.      .'-— ;     -■.     .^ 

D.  D.  CossAR,  night  locomotive  foreman  of  the  Canadian  Pa- 
••:  cific  at  Moose  Jaw,  Sask..  has  Iieen  appointed  locomotive  foreman 
.•■at  North  Transcona.  Man. 

^. .;  R'E.  Greenwood  has  been  appointed  foreman  of  the  power 
.--:  house  of  the  Norfolk  &  Western  at   Bluetield,  W.  Va. 

-V 

;•"-      W.  F.  Heixbach  has  been  appointed  engine  house  foreman  of 

-  the  Philadelphia  &  Reading,  at  East  Penn  Junction,  Pa. 

F.  JoHXSON  has  been  appointed  night  locomotive  foreman  of 
•the  Canadian  Pacific,  at  North  Transcona,  Man. 

X  E-  MAR.sHAi.r.,  formerly  general  foreman  of  the  Canadian  Pa- 
cific at  Mc.Adam  Jet.,  N.  B..  has  l)een  appointed  locomotive 
foreman  at  Bay  Shore,  N.  B. 

A.   J.    Pextlaxd,   formerly    night    locomotive    foreman    of   the 
,."  Canadian    Pacific   at    Swift    Current.    Sask..   has   been    appointed 
':•} locomotive     foreman     at    Ignace,    Ont..    succeeding    H.    J.    Reed. 
';;;'transferred.  -^  .,■-•;•-■•«  iv:  .•     i.  ■  .:.■■■'■::■-:-   ■;- 

i- .     G.  T.  ScHROEriER  has  been  appointed  day  roundhouse  foreman 
•of  the  Chicago,  Rock  Island  &  Pacific  at  Manly.   Iowa,  succeed- 
ing N.  J.  Lawson.  resigned. 

A.  STrRR<:CK,  formerly  erecting  shop  foreman  of  the  Canadian 
Pacific  at  \'ancouver.  B.  C.  has  been  appointed  general  foreman 
'..at  Ogden   Shops,  Calgary,  .Aha.  ^  -. .      • 

:       W.   Wei. IS  has  been  appointed  general  foreman  of  the  Catia- 
dian    Pacific   at    Mc.Vdam   Jet..    N.    P>..   succeeding   E.   Marshall, 
r 'transferred. 

F.  L.  WiU-is,  formerly  assistant  locomotive  foreman,  has  been 
•appointed  locomotive  foreman  of  the  Canadian  Pacific  at  Mc- 
^.JAdam  Jet..  N,  B.      ".Vli '•v;---; 

;V  W.  W(  RTM.Vx,  gang  foreman  of  the  Canadian  Pacific,  at  Win- 
nipeg. Man.,  has  been  appointed  erecting  shop  foreman  at  Van- 

-  couver.  Pi.  C,  succeeding  A.  Sturrock.  promoted. 

'HV:/;:  PURCHASING  AND   STOREKEEPING 

■A  Erxe.^T  Banter  has  I)een  appointed  purchasing  agent  of  the  St. 
/Louis  Southwestern,  with  headquarters  at  .St.  Louis,  Mo.,  suc- 
.  -ceeding  J.  E.  Sargeant. 

H.  B.  Martin  has  been  appointed  purcliasing  agent  of  the  Coal 
&  Coke  Railway,  with  office  at  Elkins,  W.  Va. 


OBITUARY 


Walter  J.  Eddixgtox,  general  foreman  of  the  Atchison.  To- 
peka  &  Santa  Fe  at  Corwith,  111.,  died  at  his  home  in  Chicago 
on  May  29,  aged  65  years. 
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D.  C.  Chexev,  fuel  inspector  of  the  Chicago.  -Milwaukee  &  St. 
Paul,  died  at  his  home  in^  Chicago  on  May  29.  aged  60  years. 
He  had  been  connected  with  tlie  St.  Paul  since  1873,  beginning 
as  a  telegraph  operator  anil  filling  successively  the  positions  of 
assistant  train  despatcher.  dliief  (lespatcher.  trainsmaster.  division 
superintendent,  and  general  superintendent  of  the  Middle  dis- 
trict, until  1910.  when  he  \Tas  appointed  fuel  inspector.  v.;  .; 

Alexander  Stewart,  general  superintendent  of  motive  power 
and  equipment  of  the  Soutlern  Railway,  with  office  at  Washing- 
ton,   1).    C,   died   suddenly   at   the    Hotel    Continental    in    Paris, 

France,  on  June  28.  Mr. 
Stewart  had  been  in  bad 
health  for  several 
months  and,  on  June  16 
accompanied  by  his  wife 
a  n  d  only  daughter, 
sailed  on  the  Maure- 
iaiiia  for  Bad  Nauheim^; 
Germany,  where  it  was 
hoped  he  would  fully 
regain  his  health.  Mr.'r 
Stewart  was  46  years 
old  and  widely  known  in 
the  railroad  world  as 
one  of  the  most  capable 
and  experienced  men  of 
his  profession.  He  was 
born  at  Fort  Wayne. 
Ind..  and  began  at  an 
early  age  to  prepare  for 
the  railroad  business.  He 
entered  the  service  of  the 
L'nion  Pacific  as  ma- 
chinist's apprentice,  and  aft^r  serving  his  apprenticeship,  worked 

foreman,  general  foreman,  gen-, 
eral  division  foreman  and  then  as  master  mechanic  at  Cheyenne, 
\\  yo.  In  1903  he  left  the  iervice  of  the  Union  Pacific  to  go  to 
the  Southern  Railway  as  d^ision  master  mechanic  at  Knoxville, 
Tenn.  A  little  later  he  was  promoted  to  general  master  me- 
chanic of  the  Western  district,  and  on  April  1,  1904,  he  was  ap- 
I)ointed  mechanical  superintjendent  of  the  same  road.  Two  years 
later  he  was  promoted  to  g^eral  superintendent  of  motive  power 
and  equipment,  with  head^arters  at  Washington,  D.  C,  and 
also  chairman  of  the  Committee  on  Mechanical  Standards  of  the 
Southern  Railway  and  th^  following  affiliated  lines:  Alabama 
Great  Southern;  Cincinnati.  New  Orleans  &  Texas  Pacific;  Mobile 
&  Ohio  and  (ieorgia  Soutlie|-n  &  Florida  railroads,  which  positions 
he  held  at  the  time  of  his  (^eath.  In  1910  he  attended  the  Inter- 
national Railway  Congress  at  Berne.  Switzerland,  as  a  delegate, 
and  in  1911  was  elected  p  esident  of  the  Master  Car  Builders' 
.Association ;  he  was  also  i  member  of  the  Master  Mechanics' 
-Association.  There  was  nd  man  who  was  held  in  higher  esteem 
than  Mr.  Stewart  by  his  associates,  as  well  as  those  who  served 
unckr  liiin,  and  be  was  \j-idely  known  in  fraternal  and  club 
circles. 


A.  Stewart 


Rah.wav  Extension  in  H-he  Pmilippines.— The  Manila  Rail- 


extensions  of  its  line  nowjin  con 
in  the  list  of  projects  which  are 
Baguico;    a    branch    from    ban    l"i 


way    has   altogether   about  jlO.OOO   men   at    work  on   the   various 

L-ourse  of  construction.  Included 
jre  under  way  are:  a  branch  to 
"ranci-sco  to  .Arayat ;  a  branch 
from  Pani(|ue  to  Rosales,  jSan  Quintin  and  Tayug  and  a  divi- 
sion irom  Albay  to  Neuva  Caceres.  The  branch  from  Panique 
to  Rosales  is  complete  to  ibout  eight  miles  from  San  Quintin. 
North  of  .\ringay,  the  trac  c  extension  is  delayed  at  the  Naguir 
lian  river,  eight  miles  south  of  San  Fernando  where  a  bridge  of 
11  spans,  150  ft.  each  in  length,  is  being  built.  This  will  be  the 
largest  bridge  in  the  Philippines.  It  is  also  hoped  to  open  a 
branch  from  Lucena  towan  s  Laguiminoc  in  July.  ..''.^y,,'' 
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SUPPLY  Trade  Notes 


Dudley  A.  Johnson  has  been  appointed  branch  manager  of  the 
Chicago  oiifice  of  the  Joseph  Dixon  Crucible  Cgrapany,  succeeding 
the  late  Sam  Mayer/  -^  ■.  ^:'>"v';;.  ^V  :-■-•>.  ■;- .■■r'-'y>---'-'-^  :'■'■:<':' ■■■■■■^,;.- 

The  American  Hoist  &  Derrick  Company,  St.  Paul.  Minn., 
has  moved  its  Seattle  office  from  613  Western  avenue  to  1512 
L.  C.  Smith  building.  :■.,:.-,■ 

W.  D.  Jenkins,  1408  Whitney  Central  building.  New  Or- 
leans, La.,  has  been  appointed  southern  representative  of 
the  Union   Railway  Equipment  Company.   Chicago. 

H.  W.  Green,  for  the  past  ten  years  district  sales  agent  for  the 
American  Steel  Foundries  in  Pittsburgh,  has  been  elected  vice- 
president  of  the  Lawrence  Steel  Casting  Company,  Pittsburgh,  Pa. 

K\  James  M.  Swank,  at  one  time  editor  of  Iron  .Age  and  for- 
merly vice-president  and  general  manager  of  the  American 
Iron  &  Steel  Association,  died  at  his  home  in  Philadelphia 
on  June   22.  ■"''":': 

■!(Q    C.  H.  McCormick,  formerly  district  manager  of  the  Stand*' 
'.;  ard  Heat  tS:  X'entilation  Company  at  Cincinnati,  Ohio,  has  been 
promoted  to  the  position  of  vice-president,  with  office  at  1949 
Peoples  Gas  building.  Chicago.  .  . 

:       Charles   Xeilson.   formerly   general   manager  of  the  Cihcin- 

'   nati,  Hamilton  &  Dayton,  and  before  that  superintendent  on 

the  Erie,  has  opened  an  office  as  consulting  engineer  at  Room 

/^1642,  30  Broad  street,  New  York  City.  r\     ^ ..?: 

■;/;  The  Taylor-Wharton  Iron  &  Steel  Company,  High  Bridge, 
N.  J.;  Wm.  Wharton,  Jr..  &  Company,  Inc..  Philadelphia.  Pa., 
and  the  Tioga  Steel  &  Iron  Company,  Philadelphia.  Pa.,  have 
removed  their  Seattle  office  to  1604  L.  C.  Smith  building. 

L.  R.  Pomeroy,  the  well  known  railway  and  electrical 
engineer,  has  been  appointed  manager  of  the  New  York  sales 
office  of  the  United  States  Light  &  Heating  Company,  of 
Niagara  Falls,  with  of- 
fice at  24  West  Sixty- 
first  street.  Mr.  Pom- 
eroy has  been  in  the 
railroad  and  railroad 
supply  business  for 
more  than  thirty-five 
years,  and  has  a  very 
wide  acquaintance.  He 
was  born  at  Port  By- 
iron,  N.  Y.,  in  1857,  and 
was  educated  at  Irving 
Institute.  Tarrytown, 
N.  Y.  From  1880  to 
1886  he  was  secretary 
and  treasurer  of  tlie 
Suburban  Rapid  Tran- 
sit Company,  of  New- 
York,  and  then  for 
nine  years  he  was  with 
the  Carnegie  Steel 
Company,  introducing 
basic  boiler  steel  for 
locomotives  and  special  forgings.  Subseciuently  he  engaged 
in  the  same  kind  of  work  with  the  Cambria  Steel  Company 
and  the  Latrobc  Steel  Company  jointly.  For  three  years  to 
1902  he  was  assistant  general  manager  of  the  Schenectady 
Locomotive  Works,  and  then  for  six  years  represented  in  the 
railway  field  the  General  Electric  Company.  He  then  went 
to  the  Safety  Car  Heating  &  Lighting  Company,  and  after- 
wards to  J.  G.  White  &  Co.  as  chief  engineer  of  the  railway 
and  indu>trial  divisions.  For  some  time  past  he  has  been 
engaged  as  a  consulting  engineer. 


Im^y  R.    Pomercy 


The  second-hand  locomotive,   car  and' railvray  equipment 
business  of  the  late  J.  T.   Gardner  will  be  continued   under 
the  name  of  James  T.  Gardner,  Inc.,  with  M.  Gardner,  presi- 
dent;    R.    H.   Gardner,   vice-president;   A.   V.   Talbot,   secretary    • 
and  general  manager,  and  A.   M.  Talbot,  treasurer.     Offices  y 
in  the  Railway  Exchange,  Chicago.  ' 

H.   P.  Webb,  St.   Louis.  Mo.,  has  been  appointed   railway    . 
sales  agent  for  the  St.   Louis  territorj-  by  the   Union    Fibre    - 
Company  of  Winona.  Minn.     During  the  last  few  years  Mr. 
W'ebb  has  been  in  the  railway  supply  business  at  St.  Louis, 
and  previous  to  that  time   he   was  connected   with   the   pur- 
chasing departments   of   several   of  the   St.   Louis   railroads. 

The  Titanium  Alloy  Manufacturing  Company,   Niagara   Falls, 
N.  Y.,  has  organized  a  bronze  department  for  the  manufacture 
of  titanium-bronze  specialties  under  its  various  patents.    \\  m.  M,  \ 
Corse,   formerly   works   manager   of  the   Lumen    Bearing   Com-  v- 
pany.  Buffalo,  and  lately  general  manager  of  the  Empire  Smelt-   ■' 
ing  Company,  Depew,  N.  Y.,  will  be  made  manager  of  the  new 
department,  ;v;:,   :/     •/.-;;  ;>''.V:'  ^'"^ '•  V^\;;:-  * ^"  ■.^■- 

-•'  The  Niles-Bement-Pond  Company  was  awarded  the  first 
prize  of  $20,000  in  the  contest  announced  last  year  by  the 
Chilean  Government  for  the  best  design  for  a  general  rail- 
road shop.  The  awards  were  made  the  first  week  in  June, 
the  second  prize  of  $10,000  going  to  a  comViination  Belgian.-, 
and  English  concern.  Tt  is  expected  that  the  shops  will,, 
cost  $3,000,000,  ..;   .;......:.;  V.   ...  .  .cv:--.^.  w.      '-^ 

E.  P.  Dillon  and  M.  R.  Lanibert.'both  of  wIVom  have  been 
connected  with  the  railway  and  lighting  department  of  the 
W^estinghouse  Electric  &  Manufacturing  Company.  East 
Pittsburgh,  Pa.,  for  a  number  of  years,  have  been  appointed 
to  the  new  positions  of  assistant  managers  of  the  railway 
and  lighting  department.  Mr.  Dillon  will  have  charge  of  the 
commercial  activities  of  the  company  in  connection  with  the.-' 
generation  and  distribution  of  power  involving  power  house  ..^. 
substations,  transformer  stations  and  similar  apparatus.  Mr. 
Lambert  will  have  charge  of  all  sales  work  pertaining  to 
electric  traction,  including  steam,  interurban  and  city 
railroads.  -1  :"/;■:.:■  ■     •;;=::••  '.  •■K^.  ■■■■ '•■•';.. 


New  Shops 


Atchison,  Toi'eka  &  SaxTa  Fe. — This  company  has  author- 
ized   the    construction    of   a   reinforced    concrete   engine    house,;..;- 
crane    runway,     radial    tracks    and    turntable,     at    Albuquerque, 
X.  M^  at  an  approximate  cost  of  $100,000. 

Sav.^nnah   &   Statesboro. — This  road  lias   just  completed  a 
one.  storey  66  ft.  x  72  it.  repair  shop  at  Statesljoro,  Ga. 


The  Louisville  anu  Portland  Canal.— The  number  of  steam* 
lujats  which  passed  through  the  Louisville  and  Portland  Canal 
during  the  year  1834,  was  938;  the  number  of  keel  and  fiat  boats 
623;  the  total  tonnage  was  162.000  tons,  and  the  amount  of  tolls  i-'- 
reccivcd  thereon  $61.848.17. — I-'roiii  flic  Amcricau  Railroad  Jour- 
)ial.  February  14.  1835.  _..    ,...;..-.      .       :    .; 

Camden  and  Ambov  R.mlroad.— This  afternoon  the  following 
rts<^lution  was  called  up  in  the  Council  on  its  final  passage,  and 
tarried  by  a  vote  of  11  to  2:  "Resolved,  That  the  passage  of  any 
act  by  the  Legislature,  authorizing  or  recognizing  any  other  rail- 
road across  this  state,  which  shall  be  intended  or  used  for  the 
transportation  of  passengers  or  merchandise  between  Philadel- 
phia and  New  York,  would  be  unjust,  impolitic,  in  violation  of 
the  faith  t)f  the  state,  and  deeply  injurious  to  its  interests." — Ex- 
tract  from  a  letter  dated  Trenton,  February  17.  1835.  in  the 
'i-imericau   Railroad  lountal,  February  28.   1835.      -,..:.     .-      .^-; 


-V"'.'  ■  ■* '... 
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:;;v  Rope  Drives. — The  Mesta  Machine  Company,  Pittsburgh,  Pa- 
has  issued  bulletin  O  dealing  with  that  company's  rope  drive  sys- 
tem for  power  transmission.  The  bulletin  contains  eight  pages 
and  includes  a  number  of  illustrations  of  typical  installations. 

-Air  Hoists. — Catalog  No.  107,  superseding  No.  93,  from  the 
Whiting  Foundry  Equipment  Company,  Harvey,  111.,  deals  with 
the  subject  of  air  hoists.  A  number  of  illustrations  are  included 
as  well  as  a  table  of  sizes.  This  catalog  will  be  sent  free  on 
request. 

H.\ND  Traveling  Cranes. — Catalog  P  from  the  Brown  Hoist- 
ing Machinery  Company,  Cleveland,  Ohio,  contains  36  pages  and 
as  devoted  to  the  hand  traveling  cranes  built  by  this  company. 
The  booklet  is  completely  illustrated  and  contains  price  lists  and 
other  data. 

Car  Door  Fasteners. — The  Universal  Car  Seal  &  Appliance 
Company,  Albany,  N.  Y.,  has  issued  a  leaflet  dealing  with  the 
Universal  car  <loor  fastener.  The  leaflet  includes  illustrations 
which  show  very  clearly  the  construction  and  application  of  this 
fastener  to  a  car  door.  ,        ..  ... 

Wagon  and  Truck  Loaders. — This  is  the  subject  of  book  No. 
190  issued  by  the  Link  Belt  Company,  Chicago.  The  book  con- 
tains 32  pages  and  illustrates  and  describes  a  variety  of  loaders 
working  on  the  link  belt  principle  and  used  for  loading  loose 
material   from  ground  storage. 

Brake  Beam.-^. — A  28-page  catalog  recently  received  from  the 
Buflfalo  Brake  Beam  Company,  30  Pine  street.  New  York,  is  de- 
voted to  the  brake  beams  and  brake  beam  details  manufactured 
by  this  company.  The  catalog  is  well  illustrated  and  contains 
dimensioned  drawings  of  a  number  of  the  beams. 

Pressed  Steel  Trucks. — A  ten-page  folder  recently  issued  by 
the  Pressed  Steel  Truck  Company,  Pittsburgh,  Pa.,  deals  with 
the  Atlas  indestructible  pressed  steel  hand  truck.  This  is  a  two- 
wheel  hand  truck  with  special  construction  features  and  is  made 
in  a  number  of  different  sizes  to  suit  various  classes  of  work. 

::  Milling  Machines. — Catalog  No.  48,  issued  by  the  Newton 
Machine  Tool  Works,  Philadelphia,  Pa.,  is  devoted  to  the  subject 
of  milling  machines.  This  catalog  is  a  book  of  48  pages  and 
thoroughly  illustrates  the  various  types  of  milling  machines  man- 
ufactured by  this  company.     Descriptive  matter  is  also  included. 

Air  Compressors. — Bulletin  N  from  the  Mesta  Machine  Com- 
pany, Pittsburgh,  Pa.,  deals  with  the  air  compressors  and  vacuum 
pumps  manufactured  by  this  company.  The  illustrations  include 
reproductions  of  indicator  cards  taken  from  air  compressors  and 
also  from  cards  taken  from  vacuum  pumps  equipped  with  Mesta 
plate  valves. 

Drinking  Water  Fountains. — A  four-page  leaflet  issued  by 
the  Manufacturing  Equipment  &  Engineering  Company,  Boston, 
Mass.,  includes  illustrations  and  descriptive  matter  dealing  with 
sanitary  bubbling  fountains.  This  company  also  manufactures 
individual  sanitary  wash  bowls  and  reference  is  made  to  these 
in  the  leaflet. 

Forging  Machines. — The  National  Machinery  Company,  Tif- 
fin, Ohio,  has  recently  issued  National  Forging  Machine  Talk 
No.  2,  which  is  a  folder  dealing  with  the  bed  frame  as  a  potent 
factor  in  the  efficiency  of  the  forging  machine.  Illustrations  are 
included  showing  the  steel  bed  frame  casting  for  National  heavy- 
pattern    forging   machines. 

Brass  Foundry  Equipment. — Bulletin  No.  31,  from  J.  W.  Pax- 
son  Company,  1021  North  Delaware  avenue,  Philadelphia,  is  a 
54-page  booklet  dealing  with  the  brass  foundry  equipment  fur- 
nished by  that  company.  This  includes  furnaces,  flasks,  tongs, 
grinding  and  washing  machines,  etc.,  as  well  as  a  complete  line 
of  smaller  equipment   for  brass   foundry  use. 


ON 
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Electric  Lighting  Fix:  ures. — Bulletin  No.  173  from  the  Day- 
ton Manufacturing  Com|Jany,  Dayton,  Ohio,  deals  with  large 
unit  lighting  fixtures  for  electric  railway  cars.  A  number  of 
different  types  are  considered,  including  ceiling  pendants,  side 
brackets  and  ceiling  fixtures,  and  considerable  space  is  devoted 
to  illustrating  and  describing  the  Tlex  shade  holder. 

Machine  Guards. — A  34-page  booklet  issued  by  the  Consol- 
idated Expanded  Metal  Companies,  Pittsburgh,  Pa.,  is  devoted 
almost  entirely  to  the  expanded  metal  guards  for  gear  wheels 
and  belts  manufactured  by  these  companies  for  preventing  acci- 
dents on  machine  tools.  The  booklet  contains  very  clear  illus- 
trations showing  these  guards  applied  to  machines.       .."..•..•■:- 

Safety  Switch  PANEL.--Bulletin  No.  34  from  H.  Krantz  Man- 
ufacturing Company,  Brooklyn,  N.  Y.,  considers  the  safety  panel 
manufactured  by  this  company.  Among  the  features  claimed 
for  this  panel  are  that  no  live  parts  are  exposed  and  all  parts 
subject  to  wear  are  removable  from  the  front  of  the  board  and 
can  be  replaced  without  ac^ustment.  Illustrations  and  data  for 
the  different  sizes  and  typ^s  are  included. 

Case  Hardening  with  Gi.\s. — A  26-page  booklet  issued  by  the 
American  Gas  Furnace  Company,  24  John  street.  New  York, 
describes  an  improvement  in  mechanical  heating  processes  for 
case  hardening  work.  It  is  claimed  that  liy  this  process  the  sur- 
face of  wrought  iron  or  stfel  of  low  carbon  may  be  converted 
into  high  carbon  steel  to  atiy  practical  depth  required  for  case 
hardening,  at  the  same  time  leaving  a  core  soft.   •■■-;;;  •7"..  v. '- 

Geared  Screw  Jacks. — A  catalog  issued  by  the  Cayuta  Manu- 
facturing Company,  Thayer,  Pa.,  illustrates  and  describes  the 
standard  ball  and  cone  bearing  geared  screw  jacks  manufac- 
tured by  this  company.  The  catalog  contains  24  pages  and  is 
well  illustrated,  among  the !  jacks  included  being  a  high  speed 
motor  driven  ball  bearing  Screw  jack.  This  jack  is  intended 
especially  for  quick  work  aild  is  operated  by  an  air  motor. 

Industrial  and  Contractors'  Locomotives. — Record  No.  78 of 
the  Baldwin  Locomotive  Wc^rks,  Philadelphia,  is  devoted  to  the 
subject  of  locomotives  for  industrial  and  contractors'  service. 
The  locomotives  included  in  this  booklet  vary  from  four  wheel 
tank  engines  weighing  28,500  lb.  to  a  Mikado  with  a  total  weight 
of  207,000  lb.  Half  tone  ilh^trations  are  given  and  the  leading 
dimensions  of  each  locomotiv^  are  printed  under  the  illustrations. 


Thermit  in  Railroad  S|hops. — The  Goldschmidt  Thermit 
Company,  90  West  street,  Now  York,  has  issued  a  52-page  book 
containing  instructions  for  tl|e  use  of  thermit  in  railroad  shops. 
The  subject  is  gone  into  in  cbnsiderable  detail  and  a  number  of 
tables  as  well  as  line  drawings  and  half-tone  illustrations  are 
included.  This  book,  which  Is  known  as  pamphlet  No.  21,  sec- 
ond edition,  will  be  found  vprj-  useful  in  shops  where  thermit 
is  used. 

Electrical  Apparatus. — TJie  Electric  Controller  &  Manu- 
facturing Company,  Cleveland,  Ohio,  has  issued  an  attractive 
booklet  which  contains  an  ex^act  from  a  paper  by  H.  F.  Strat- 
ton  in  the  December,  1913;  issue  of  the  Engineering  Magazine, 
on  the  lifting  of  the  Quebec  bridge.  With  the  exception  of  the 
motors,  all  of  the  electrical  apiiaratus  used  in  erecting  the  Quebec 
bridge  is  being  designed  and  supplied  by  the  Electric  Controller 
&    Manufacturing    Company,    j 

Car  Heati.mg. — The  Gold  Cpr  Heating  &  Lighting  Company, 
Whitehall  building.  New  YorkJ  has  issued  a  44-page  catalog  deal- 
ing with  the  Gold  electric  cat  heating  system.  The  details  of 
the  different  heaters  are  illuitrated  very  clearly,  making  the 
catalog  of  great  assistance  in  Ordering  parts.  One  of  the  main 
features  of  the  Gold  electric  heater,  the  ventilated  porcelain  core, 
is  fully  illustrated  and  described.  This  catalog  also  deals  with 
the  electric  thermostatic  contcol  of  steam  heating  which  was 
described  in  the  Railway  Age  Gazette,  Mechanical  Edition,  for 
May.  Several  pages  are  also  devoted  to  the  Cyclone  ventilator, 
which  is  also  manufactured  by  the  Gold  Company. 
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n-    ..       u  The   prize    for  the   best   article   on   engine 

bngine  House  ...  .  . 

.  .  house   work   submitted   in   the    competition 

ompe  1  ion  which  closed  July  15  has  been  awarded  to 

v  Prize  \N  inner  R.  G.  Gilbride,  locomotive  foreman.  Grand 
Trunk  Pacitic.  Graham.  Ont.  A  number  of  contributions  were 
received  in  the  competition  and  most  of  them  have  been  ac- 
cepted for  publication.  The  judges  considered  that  Mr.  Gil- 
bride's  paper  possessed  the  most  merit  from  an  all  around  en- 
gine house  standpoint.  The  article  will  be  published  in  the 
September  issue. 


Instructing   Men 


It    was   brought   out    in    the   discussion   on 


on    Safety 


safety  appliances  at  the  Master  Car  Build- 
ers'   convention    in    .\tlantic    City    in    June 
;  i,-      Appliances  ^i^gj  considerable   trouble   has   been   experi- 

enced in  getting  men  to  understand  the  proper  application  of 
these  devices.  At  one  point  on  a  large  eastern  road  there  has 
been  little  or  no  difficulty  of  this  kind.  It  has  been  avoided  by 
calling  the  foremen  together  and  giving  them  careful  instruc- 
tions on  the  rules  regarding  safety  appliances  and  their  appli- 
cation to  ears.  At  these  times  the  foremen  naturally  brought 
up  any  questions  which  had  proved  puzzling  to  them  and  these 
were  gone  over  by  the  entire  staff  and  explained  so  that  there 
was  no  further  misunderstanding.  The  foremen,  then  having  a 
thorough  understanding  of  the  appliances,  made  good  use  of 
this  knowledge  in  instructing  their  subordinates.  .As  a  final  pre- 
caution, eacli  car  that  is  equipped  with  safety  appliances  is 
carefully  inspected  by  a  committee  of  four  foremen  before  it 
leaves  the  shop;  errors  made  in  the  application  are  not  likely  to 
escape  detection  by  some  member  of  the  inspection  committee. 
This  has  proved  to  be  the  fact  and  almost  no  trouble  has  been 
reahzed  in  applying  safety  appliances  at  this  shop. 


Mechanical    Depart- 


The  Air  Brake  Association  has  established  ;" 


.  a    record    this   year    m    placmg   the    bound 

ment  Convention  ,     -         ^   ^,  ^       .    ■       ,nt  * 

volume  of  the  report   ot   its   1914  conven- 

'"■■  Reports    ■  {ion    in   the   hands   of  the   members   about 

two  months  after  the  association  convened,  and  at  the  same 
time  has  included  in  this  report  the  list  of  subjects  and  place 
of  meeting  for  the  1915  convention.  The  association  is  to  be 
congratulated  on  the  despatch  with  which  this  work  has  been 
accomplislied;  it  surely  will  be  greatly  appreciated  by  all  the 
members.  Every  other  similar  association  should  make  a  strong 
effort  to  follow  this  example.  The  secretary  of  the  Air  Brake 
Association  has  been  greatly  assisted  by  a  resolution  passed  by 
the  executive  committee  to  the  effect  that,  if  after  three  weeks 
from  the  time  the  remarks  of  the  various  members  are  sent  to 
them  for  correction  no  reply  has  been  received,  the  secretary  l>e 
empowered  to  use  the  original  remarks  as  reported  by  the 
stenographer  in  the  final  published  volume  of  the  proceedings. 
The  Master  Boiler  Makers'  .Association,  which  held  its  annual 
meeting  the  latter  part  of  May.  has  been  equally  as  prompt  in 
issuing  its  proceedings. 


The   Relatforis 
Between 


In  an  address  delivered  before  the  Inter- 
national Railway  General  Foremen's  Asso- 
ciation, at  the  convention  held  in  Chicago 
Foremen  and  Men  1^5^  month,  A.  P.  Prendergast.  super- 
intemlent  of  machinery  of  the  Texas  &  Pacific,  stated  that  he 
had  always  found  a  large  proportion  of  railway  employees 
prone  to  follow  their  leader.  A  foreman  who  does  not  con- 
duct himself  in  a  manner  that  will  set  a  good  example  for  the 
men  under  his  jurisdiction  need  never  expect  to  obtain  a  very 
great  hold  on  their  respect,  and  without  it  he  will  not  be  able 
to  build  up  a  very  successful  organization.  It  is  not  intended 
to  suggest  that  a  foreman  should  hold  himself  aloof  from  his 
men ;  on  the  contrary  he  should  keep  in  close  touch  with  them, 
not  with  the  idea  of  looking  for  mistakes  for  which  they  should 
be  censured,  but  in  order  to  encourage  them  in  their  work  and 


•  i. '.;  ■  ...'.  y  .-••  ' 
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:  .,tO  Study  their  personalities.     Much  is  to  be  gained  in  shop  ef- 
ficiency by  assigning  men  to  work  which  they  like  and  for  which 
•'.;they  are  especially  fitted,  and  what  branch  of  work  this  is  can 
"''•,' only  be  learned  by  close  personal  study  of  the  individual.     Any 
:.  '■  one  who  is  engaged  in  a  supervisory  capacity  should  take  pains 
■•••.to  see  that  all  reasonable  steps  are  taken  toward  providing  for 
■  ,Vthe  bodily  coinfori  of  the  men.     Not  only  is  it  due  to  the  work- 
y  men  to  make  their  working  conditions  as  pleasant  as  possible, 
but  it  will  be  fuund  to  tend  greatly  toward  increasing  their  ef- 
ficiency  and   toward   perfecting   the    organization.     The    railway 
"  -  officer  who  believes  that  the  only  way  to  get  work  out  of  men 
•.•.'.is   to   drive   and   ill   treat   them    is   hopelessly   out   of  date   and 
.:.t>;*hould  have  no  place  in  any  present  day  railway  organization. 


;.i'-":''." 


r  -  Tool 

Foremen's 

Convention 


The  tool  foremen  at  their  recent  convention 
maintained  their  previous  good  record  in 
regard  to  attendance  and  thoroughness  of 
discussion.  Considerable  information  was 
given  to  the  association  by  the  different  members,  the  best 
points  of  which  covered  the  use  of  spiral  reamers,  and  milling 
machine  practice.  The  spiral  reamers,  when  properly  made, 
have  effected  marked  reductions  in  the  cost  of  reamers  and  at 
the  same  time  have  provided  satisfactory  results.  By  their  use 
carbon  steel  can  be  used  where  high  speed  steel  was  previously 
necessary,   and   the    workmen   are   provided   with    tools    that   do 

.-■.the  work  with  such  despatch  and  accuracy  that  it  is  a  pleasure 
to  handle  them.  That  milling  machine  work  is  in  its  infancy, 
especially  in  railroad  shops,  is  a  well  known  fact ;  the  possibil- 
ities are  almost  unlimited.  From  the  enthusiastic  discussion  on 
this  subject  by  Mr.  Kinsey  of  the  Illinois  Central,  the  tool  fore- 

V  inen  have  received  suggestions  that  should  bear  fruit  during  the 

;v«oming  year. 

W:.     The   railway   tool    foreman   is   perhaps   the   greatest   efficiency 

'■'■^expert  in  a  railway's  shop  organization.  He  is  in  a  position  to 
save  the  road  by  whom  he  is  employed  considerable  money  by 
providing  tools  in  such  a  condition  that  they  will  require  the 
minimum  amount  of  power  and  labor  to  operate  them,  by  pro- 

'•'■rviding  special  tools  that  will  decrease  the  time  required  to  do 
the  various  jobs,  and  by  so  designing  and  tempering  the  tools 
that  they  will  give  a  good  amount  of  service.  He  is  an  im- 
portant man  in  the  shop  and  should  be  given  every  opportunity 
to  keep  in  touch  with  the  progress  in  the  art  of  tool  making. 


.:::'.'    '-' '"'•.T^'' '  Once  again   the  ever  important  subject  of 

^  „         .,  the  college  man  and  the  railroads  demands 

College  Man  ^^     ^-  l-       •         •       .       , 

our  attention ;   this  time  m  the  form  of  a 

•  and  the  Railroads  communication  whicii  will  be  found  on  an- 
other page.  In  developing  and  fitting  himself  for  a  career,  can 
the  college  man  afford  to  think  of  the  compensation  which  will 
accrue  to  him  during  the  early  years  of  his  service  on  the  rail- 
road ?  Surely  this  should  not  be  deserving  of  very  much  weight 
during  the  first  four  years  after  leaving  college.  During  this 
time  it  is  vitally  important  to  establish  a  right  foundation,  and 
this  can  only  be  done  by  beginning  at  the  bottom  and  getting 
into  intimate  touch  with  the  rank  and  file  and  with  the  minor 
details  of  the  work  of  the  department  whicli  the  young  man  in- 
tends to  follow.  Experience,  and  particularly  experience  in 
studying  the  human  element  and  its  handling,  are  the  important 
things.  The  amount  of  compensation  is  relatively  unimportant. 
The  danger  is  not  in  advancing  too  slowly,  but  rather  in  being 
advanced  too  fast  and  thus  missing  an  important  part  of  the 
experience   which  is  to  be  capitalized   in  the  future. 

Our  contributor  compares  the  compensation  of  a  special  ap- 
prentice on  a  railroad  at  the  end  of  four  years'  service  with 
that  of  engineers  who  have  gone  into  other  fields  of  work  and 
suggests  that  it  is  one  reason  why  college  men  leave  railroad 
work.  Is  this  a  fair  conclusion?  Or  if  the  men  do  leave  rail- 
road work  for  this  cause,  is  it  not  a  serious  mistake  on  their 
part?     What  would  the  results  be  if  a  similar  comparison  were 


made  at  the  end  of  a  ji^eriod  of  ten  years  and  proper  allowance 
was  made  for  the  difference  in  the  cost  of  living  at  the  points 
where  the  men  were  located,  the  advantages  to  the  railroad  era-V 
ployee  of  free  transpottation  and  the  greater  variety  of  the 
work  in  this  field?  It  jis  true  that  railroad  work  has  its  dis- 
advantages. It  is  also  true  tiiat  railroad  officers,  and  particu- 
larly those  in  the  mechanical  department,  are  not  as  well  paid 
as  ;  hey  should  be ;  manj  of  the  mechanical  department  officers 
and  foremen  are  very  iiuch  underpaid  and  are  deserving  of 
far  better  salaries  than  i\ic\  are  receiving;  but  this  is  also  true 
in  many  instances  of  mdn  who  are  engaged  in  other  fields  of 
engineering.  •■•  ■•..c'c'.^.  ".■■.■ 

The  college  graduate,  when  he  enters  railroad  service,  is  a 
rather  one-sided  proposii  ion.  He  may  have  the  theory  of  en- 
gineering down  ever  so  i  ne,  but  he  is  lamentably  weak  in  prac^" 
tical  experience  and  in  the  understanding  of  the  human  ele- 
ment. It  takes  him  years' to  broaden  out  and  to  secure  a  proper 
balance,  and  he  cannot  expect  to  receive  very  large  financial 
returns  for  the  first  few  years  of  his  service.  The  wise  pro- 
fessor will  send  his  men  forth  fully  impressed  with  their  lack 
of  these  essential  features  and  with  the  knowledge  that  several 
years  of  strenuous  application  and  hard  work  will  be  necessary 
before  the  handicap  can  bfc  overcome.  This  handicap  is  greater 
in  these  later  years  on  tljose  roads  which  have  thoroughly  in- 
stalled modern  apprenticeship  systems  and  are  closely  following 
them  up  in  order  fully  tp  utilize  the  splendid  material  which 
is  developed  by  these  metkods.  ;' 


# 


centl) 


A  CO  lege  graduate,  who  has  held  the  po-.-' 
sition|  of  engine  house  foreman,  stated  re- 
that  it  was  quite  a  little  time  after 


Resourcefulness 
Needed  in    Engine 

House  Work  i^j^   appointment  to  the  position  before   he 

finally    realized   that   fixed  (ines   of  procedure   are  not   followed 
to  any  great  extent   in  making  running  repairs  to  locomotives.... 
His   college   training  had   not  appreciably   shown   him   the  need 
for  following  any  but  previ<)usly  tried  practice;  in  fact  he  gradu- 
ated with  the  idea  pretty  \tell  fixed  in  his  mind  that  most  me-^ 
chanical  engineering  work  follows  lines  of  procedure  that  have 
been  carefully  tried  out  and(  proven.     Most  of  his  shop  work  ex-;. . 
perience  was  gained  in  a  re^iair  shop  of  considerable  size  where 
he  saw  such  work  as  the  lining  of  guides,  the  lining  of  shoes 
and  wedges,  etc.,  carried  o^t  in  much  the  same  way  on  every 
engine  that  went  through  tlie  shop.     Consequently,  when  he  was 
placed  in  charge  of  an  engine  house  he  was  the  cause  of  numer- 
ous  engine   delays   and   niudi   heated   correspondence   before   he 
awoke  to   the   fact   that   badk   shop   methods   cannot   always   be 
followed  in  making  running;  repairs.  .... 

It  is  unfortunate  that  s(^me  of  our  colleges  do  liot  make 
greater  endeavors  to  develoi)  resourcefulness  in  their  students. 
The  course  being  followed  b  y  the  students  of  the  transportation 

Montreal,  should  tend,  to  a   con- 

ih  this.     This  course  has  been  very 

rection    of    Professor    H.    O. 


course   at   McGill   University 
siderable  extent,  to  accompli 


carefully    developed    under    tlie    di 
Keay.  who  is  in  charge  of  tl^s  transportation  department,  and  is 
being  carried   out   in   conjunction   with   the   Canadian   railways... 
The  general  manager  of  the' eastern  lines  of  the  Canadian  Pa- 
cific has  recently  issued  a  circular  prescribing  the  course  which 
tlie    transportation    students  /are    to    follow    in    obtaining    their..^- 
practical  experience.     This  e:^tends  over  the  vacation  periods  of 
the    college    course    and    also' over    a    considerable   period    after 
graduation,  and  regardless  of  what  branch  of  railroad  work  the 
student   intends   to   follow,   h^  is  assigned   for  a   certain   length 
of  time  to  work  in  each  dcpprtment.     Thus  it  may  be  readily;-; 
seen  that  any  one  who  intends  following  the  work  of  the  me-;:; 
chanical  department  must  hav*  considerable  knowledge  of  engine 
house  conditions,  as  he  is  assijgned  not  only  to  a  certain  amount 
of  engine  house  work,  but  alsf>  to  work  in  the  operating  depart-  ;' 
ment,  both  on  the  road  and  jn  the  yard,  which  brings  him  in  * 
direct   contact   with  the  engine   house  and   should  give  him  an 
insight  into  engine  house  conditions  from  the  operating  stand- 
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point,  something  which  should  prove  invaluable  to  him  later  if 
he  is  placed  in  charge  of  an  engine  house.  An  engine  house  fore- 
man who  has  assisted  the  yardmaster  and  the  trainmaster  in 
making  up  trains  and  in  getting  them  over  the  road  will  not  be 
likely  to  employ  any  repair  methods  which  will  delay  a  loco- 
motive longer  than  is  necessary. 


^'      »      .u      <-  The  dratt  gear  competition,  which  we  re- 

Another  Car  i     u  11     i       1        j  1      j- >  •    r 

cently  held,  developed  some  splendid  infor- 

Department  mation  which  should  prove  of  great  value 

Competition  \^  solving  this  troublesome  problem.     Un- 

doubtedly the  difference  between  a  good  and  a  bad  draft  gear 
is  very  noticeable  in  keeping  the  entire  car  in  better  physical 
condition  and  in  protecting  the  lading  from  damage,  particu- 
larly in  the  case  of  house  or  box  cars.  Leaving  the  draft  gear 
out  of  consideration,  what  in  your  opinion  is  the  greatest  defect 
in  box  cars  and  how  can  it  be  remedied?  The  Railway  Age 
Gazette  a  year  or  two  ago  published  a  series  of  articles  on  de- 
fective box  cars  and  damaged  freight.  Since  that  time  a  very 
considerable  advance  has  been  made  in  so  improving  box  car 
design  and  construction,  and  in  so  maintaining  the  cars,  that 
greater  protection  is  afforded  to  the  lading.  In  spite  of  all  the 
efforts  which  have  been  made,  however,  the  surface  has  only 
just  been  scratched  and  there  is  still  a  considerable  field  for 
constructive  criticism  along  these  lines.  Then,  too,  comes  the 
question  of  the  cost  of  maintenance,  the  time  out  of  service  for 
repairs,  the  cost  of  hauling  excess  dead  weight  and  features  of 
this  sort.  \\\\h  a  view  to  focusing  attention  on  these  things  and 
of  developing  a  better  understanding  of  the  defects  of  box  cars 
and  the  remedies  which  should  be  applied,  we  announce  a  com- 
petition to  close  October  15,  1914,  on  defective  box  cars  and 
how  the  defects  may  be  eliminated.  A  first  prize  of  $50  will  be 
awarded  for  the  best  paper,  outlining  what  in  the  opinion  of  the 
writer  is  the  most  important  defect  and  giving  suggestions  as  to 
how  it  may  be  overcome.  The  judges  will  base  their  decision 
on  the  practical  value  of  the  suggestions  offered.  Articles 
which  are  not  awarded  a  prize,  but  which  are  accepted  for  pub- 
lication, will  be  paid  for  at  our  regular  space  rates. 


The 

Draft  Gear 

Problem 


Last  month  we  published  the  first  prize  ar- 
ticle and  three  others  that  were  submitted 
in  the  competition  which  closed  May  15. 
Four    more    contributions    to    this    compe- 


tition appear  elsewhere  in  this  issue.  These  articles  very  largely 
supplement  those  which  appeared  last  month;  there  is  little 
duplication.  Among  the  four  which  are  printed  in  this  number 
are  two  which  advocate  the  use  of  the  spring  gear.  Mr. 
Pearce  bases  his  conclusions  on  the  service  records  of  888  cars 
which  were  repaired  in  the  "home  shops"  during  a  period  of 
30  days.  It  is  rather  difficult  to  reconcile  these  figures  with 
those  which  were  presented  by  Mr.  Fritts  in  his  paper  before 
the  Central  Railway  Club  last  September  and  which  were  re- 
produced in  our  issue  of  October,  1913.  In  the  absence  of 
further  information  concerning  the  records  cited  in  Mr.  Pearce's 
article  it  is  to  be  assumed  that  the  difference  in  results  may  be 
due  to  a  variation  in  the  types  of  the  friction  draft  gears  used, 
or  as  to  the  methods  of  collecting  the  data.  More  exact  in- 
formation as  to  the  detail  methods  of  assembling  these  records 
and  as  to  the  types  of  friction  draft  gears  used  is  needed  to 
permit  of  a  proper  understanding  being  gained  of  the  value  of 
these  statistics. 

It  is  interesting  to  note  that  the  two  practical  car  men  rep- 
resented in  this  issue  both  advocate  the  appointment  of  com- 
mittees to  thoroughly  investigate  the  subject  from  a  practical 
standpoint.  Mr.  Hogsett  emphatically  urges  the  railroads  of 
the  South  to  get  together  and  go  to  the  bottom  of  the  situation 
without  fear  or  favor;  this  to  be  done  by  a  committee  having 
representatives  from  the  various  departments  involved.  It  is  to 
be  hoped  that  his  stirring  appeal  will  be  listened  to  and  heeded. 
Mr.  Bundy  urges  the  appointment  of  a  special  committee  of  the 


M.  C.  B.  Association;  this  Ijecaijse  the  committee  on  coupier 
and  draft  gear,  as  at  present  constituted,  is  overloaded  with  the 
great  problem  of  developing  a  standard  coupler.  It  is  to  be 
noted  also  that  one  of  the  contributors  again  emphasizes  the  im- 
portance of  the  type  of  draft  gear  as  concerns  coupler  repairs. 
More  complete  data  on  this  phase  of  the  question  might  greatly 
affect  the  decision  of  the  association  in  adopting  a  standard 
coupler.   >;-;■.•;,;■•;:•■?'■'■.  '^^'/v'-'   •••t- !^.----   .;.^-. 
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Master  Boiler  Makers'  Proceedings.  Bound  in  papK-r.  167  pages,  6  in.  by 
9  in.  Published  by  the  association,  Harry  D.  Vought,  .secretary,  95 
Liberty  street,  New  York.     Price  $1.         ''•.'•■•  ''•■-:'■■'■"■.:"  .•• 

This  book  contains  liie  official  proceedings  of  the  eighth  annual 
convention  of  the  Master  Boiler  Makers'  Association,  which 
was  held  at  the  Hotel  Walton.  Philadelphia,  May  25  to  28,  1914. 
It  will  be  noticed  from  the  dates  that  the  matter  of  publishing 
the  proceedings  has  been  handled  very  promptly  and  credit  is 
due  those  who  have  had  it  in  hand.  ..    ,  .    ...  .v  .  .,„.  . 


Cambria  Steel  Handbook.  Prepared  and  compiled  by  George  E.  Thackray, 
C.E.,  special  e'.igineer,  Cambria  Steel  Company.  Bound  in  leather. 
513  pages,  4!4  in.  by  6J4  'i-  Issued  by  the  Cambria  Steel  Comjiany, 
Johnstown,   Pa.  :..-;.i  =  '^ 

This  book  h  the  1914  edition  of  the  structural  steel  handbook 
issued  by  the  Cambria  Steel  Company  and  is  too  well  knnvn 
to  require  an  extended  review.  This  is  the  eleventh  edition 
and  contains  most  of  the  matter  of  the  previous  edition,  which, 
however,  has  been  revised  to  conform  to  present  practice  and 
considerable  new  matter  has  been  added. 


Some  Engineering  Phases  •of  Pittsburgh's  Smoke  Problem.     Bound  in  paiJer, 
193    pages,    6    in.    by    9    i.i.      Illustrated.      Published    by   the    Univer-^ity 
of  Pittsburgh,  Pittsburgh,  Pa. 

This  report  was  made  with  the  view  first  of  determining  the 
conditions  which  exist  in  the  Pittsburgh  district  and  account 
for  so  much  smoke  there,  and  second  to  describe  the  methods 
of  furnace  construction  and  the  existing  mechanical  devices, 
the  employment  of  which  aids  materially  in  securing  more  per- 
fect combustion  of  fuel  and  lessens  the  amount  of  smoke  pro- 
duced. The  book  contains  a  large  number  of  half-tone  illustra- 
tions which  show  very  clearly  in  a  comparative  manner  the  con- 
ditions which  exist  in  Pittsburgh  because  of  smoke. 


Link  Motions,  Valve  Gears  and  Valve  Settings.  By  Fred  H.  Colvin,  asso- 
ciate editor,  American  Machinist.  Third  edition,  revised  and  enlarged. 
Bound  in  paper.  101  pages,  4  in.  by  6  in.  Illustrated.  Published  by 
the  Norman  W.  Henley  Publishing  Company,  132  Nassau  street.  New 
York.      Price   SO   cents.     •  ■,'  '<•-.■.■:■•>•  .'v" 

This  book  has  long  been  well  known  among  mechanical  men, 
and  this  revised  edition  will  without  doubt  be  greatly  appreci- 
ated. It  is  written  in  a  manner  that  makes  it  readily  under- 
stood and  considers  the  locomotive  link  motion,  valve  move- 
ments, the  setting  of  slide  valves  and  gives  analyses  by  dia- 
gram. A  chapter  is  devoted  to  modern  practice  showing  what 
is  being  done  in  the  matter  of  eccentric  rod  lengths,  etc.  The 
slip  of  the  link  block  is  also  considered  and  a  chapter  on  piston 
valves  shows  eight  varieties  of  this  type  as  well  as  valve  bushings. 


Engineering  Manual.  Published  by  the  American  Electric  Railway  Engi* 
neering  Association,  29  West  Thirty-ninth  street.  New  York;  enclosed 
in  cloth  binders.  Pages  6  in.  x  9  in.  Illustrated.  Price  to  noa- 
members  of  the  association,  $3.     Binders,  $1  extra. 

This  publication  is  a  compilation  of  the  standards  and  recom- 
mendations adopted  by  the  American  Electric  Railway  Engi- 
neering Association  and  covers  practically  the  entire  field  of 
electric  railway  engineering.  The  book  is  in  loose  leaf  form  and 
consists  of  82  sections  fully  illustrated  with  diagrams  and  work- 
ing drawings.  The  loose  leaf  fonn  has  been  adopted  in  order 
that  the  standards  and  recommendations  may  keep  pace  with 
such  changes  as  are  made  at  the  yearly  conventions  of  the  asso- 
ciation.    Separate  sections  may  be  obtained  if  desired. 
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Communications 


^      ;  .  >.      COLLEGE   MEN  IN  RAILROAD  WORK  .... 

'■"'■'•:      '■    ■'  ■^^    ^    V'^^V-  i..  ■■  ^^*  York,  June  11,  1914. 

To  THE  Editor:  '.' ■.•■  V.-^j--.r:-  •  vr /../.:  i , •■\?.,:;:. '•■.;':■■,•.•:',:•:-■.■%•''"■;::  ^ 
A  few  weeks  ago  14  young  men  who  graduated  in  1910  from 
a  leading  eastern  engineering  college  were  seated  in  a  restaurant 
in  Xew  York.  The  conversation  turned  to  salaries,  and  each 
man  submitted  his  salary.  This  was  done  in  such  a  way  that 
the  man  to  whom  any  given  salary  applied  did  not  become 
known.  These  men  were  not  picked.  They  were  merely  class- 
mates who  were  located  in  New  York,  and  probably  represented 
a  variety  of  temperaments  and  degrees  of  ability,  as  well  as  Hnes 
of  work.  The  minimum  salary  noted  was  $1,200  per  year,  the 
maximum  $2,100,  with  an  average  of  $1,540  per  year. 

A  man  who  has  finished  his  special  apprenticeship  of  four 
years  would  only  now  be  receiving  about  $1,000  per  year;  up 
to  this  time  his  salary  would  have  been  even  less.  His  chances 
for  advancement  are  liardly  better  than  those  of  other  young 
men.  Perhaps  this  case  illustrates  one  of  the  reasons  why  college 
men  leave  the  railroads.      ■■••-;•:;  Special  .Apprentice. 


QUESTIONS    FOR     CAR     DESIGNERS 


Benson,  Neb.,  July   15,    1914. 

To  THE  Editor:  '  ■    ' 

In  regard  to  the  query  of  W.  R.  N.  in  the  May  issue,  relative 
to  the  proper  method  of  computing  the  bending  moment  at  the 
corners  of  an  open  door  frame  in  the  side  of  a  car  for  given 
conditions  of  shearing  forces,  the  statements  made  by  R.  X. 
Miller  in  the  June  issue  that  the  nature  and  magnitude  of  bend- 
ing moment  depend  upon  the  manner  of  load  distribution; 
that  there  are  two  general  types  of  car  construction,  a  center 
girder  and  a  side  girder  type;  and  that  the  side  door  frame  in 
a  side  girder  type  must  he  designed  to  carry  its  share  of  the 
bending  moment  in  the  side  girder,  are  true  in  themselves  but 
contribute  little  toward  an  answer  to  the  question  of  VV.  R.  N. 
His  statement  that  the  bending  moment  to  be  resisted  by  the 
door  frame  does  not  depend  upon  the  vertical  shear  and  that 
the  shear  serves  only  as  a  criterion  of  the  bending  moment,  is 
not  true.  The  proposition  intimated  by  W.  R.  X.  that  the  mo- 
ment of  forces  tending  to  deform  a  side  door  frame  may  be 
^-computed  from  the  shearing  forces  acting  across  that  frame  is 
true.  and.  so  far  as  the  particular  problem  given  by  him  is  con- 
cerned, the  statement  by  Mr.  Miller  that  the  data  given  are  in- 
complete is  also  true,  but  Mr.  Miller  failed  to  indicate  what 
additional  data  were  needed  to  solve  the  problem. 

The  use  of  the  expressions  by  W.  R.  X.  of  "a  downward  shear 
on  the  right  hand  side  of  the  door  opening"  and  "an  upward 
shear  on  the  left  hand  side"  indicate  some  confusion  in  his 
mind  as  to  just  what  is  meant  by  a  shear.  The  shear  on  any 
section  of  a  material  is  that  condition  of  stress,  the  result  of 
which  is  a  tendency  to  slide  the  material  on  one  side  of  the 
section  relative  to  the  material  on  the  other  side.  Shear  im- 
plies the  existence  of  two  equal  and  opposite  forces,  and  we 
tnight  have  either  one  of  two  kinds  on  a  given  vertical  section. 
First,  the  force  on  the  right  side  may  be  acting  upward  and 
that  on  the  left  side  acting  downward;  second,  the  force  on  the 
right  may  be  downward  and  on  the  left  upward.  To  distinguish 
these  two  kinds  of  shear  we  may  arbitrarily  call  the  first  posi- 
tive and  the  second  negative.  When  W.  R.  X.  speaks  of  an  up- 
ward shear  at  one  point  and  a  downward  shear  at  another  I 
assume  that  he  means  that  one  is  a  positive  and  the  other  a 
negative. 

...  Now  let  us  compute  the  bending  moment  in  the  corners  of  a 
side  door  frame  when  we  have  the  shearjng  forces.  In  the  first 
place  the  shear  at  any  section  of  a  beam  or  girder  is  found  by 
taking   the   algebraic    sum   of   the    forces    (loads   and   reactions) 
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acting  on  either  side  of  tne  section.  If  in  passing  along  a  beam 
from  one  point  to  another  there  is  a  change  in  the  shearing 
force  there  must  be  a  cHange  in  loads  between  the  two  points, 
and  if  the  shear  remains  constant  there  is  no  change  of  load. 
Suppose  we  Iiave  a  door  frame  of  width  b  between  posts,  and 
at  a  vertical  section  immediately  to  the  right  of  the  left  hand 
post  we  have  a  positive  shear  S.  Assume  there  is  no  load  on 
the  frame  between  door  posts,  then  on  the  left  of  our  assumed 
section  there  will  be  an  (upward  force  S  which  is  carried  up-, 
ward  by  the  left  door  p^st,  and  to  carry  our  downward  force 
5"  on  the  right  side  of  liie  section  we  have  nothing  imtil  we 
pass  over  to  the  right  door  post.  For  this  condition  we  can  say 
that  the  shear  on  any  seition  between  posts  is  S,  and  the  mo- 
ment tending  to  deform  llie  door  frame  is  ,1/  =  fc  X  S.  This 
moment  tends  to  bend  th^  frame  at  the  corners. 

Again  suppose  that  be|ween  door  posts  there  is  a  load  P 
acting  downward  at  a  distance  a  from  the  left  post.  If  the 
shear  at  the  left  post  is  p  as  before,  at  the  right  post  it  will 
be  5  —  P.  The  bending  anoment  to  be  carried  by  the  corners 
of  the  door  frame  in  this  case  will  be  ^1/  ^  Pa  -\-  b  (S  —  P)..' 
In  the  prol)lem  given  bj'  »'.  R.  X.  he  has  failed  to  give  the  lo- 
cation of  the  load,  or  loals,  that  cause  the  shear  to  change  in 
passing  from  one  post  to  ihe  other. 

I'or  a  condition  of  zerol  shear  there  are  no  distorting  forces 
on  the  door  frame  and  the  bending  moment  of  the  side  frame 
of   the    car   at    tliat    point  Sappears    as    simple    tensile    and    com-, 
pressive  forces  in  the  top  ind  bottom  members.    C.  H.  Faris. 

■     PACKING  FOR  SUPERHEATER  LOCOMOTIVES 


1.    ■•■;.-  Chicago,  June   13,   1914. 
:;  ^';;"'.- !;.'.:;■.;,':■•;  •.'  ^r^i.  y-  -w'".  '-'.'v-^ 

bupcrhcater  locomotives  <lo  their  best  Work  when  the  engine 
crew  knows  that  it  is  actually  getting  superheat,  and  the  time 
is  not  far  distant  when  eVery  superheater  locomotive  will  be 
equipped  with  a  reliable  pyrometer  that  will  indicate  to  the 
engineman  just  how  nmch  (superheat  is  being  oI)tained.  There 
is  c|uite  a  difference  in  suiJerheat  obtained  on  different  locomo- 
tives, even  of  the  same  clasfe. 

This  brings  us  to  the  irlatter  of  a  proper  metallic  packing, 
or.  rather,  a  proper  met;Jl  for  metallic  packing  for  super- 
heaters. .\  packing  metal  that  does  good  work  on  saturated 
steam  locomotives  will  not  answer  on  superheater  engines. 
While  the  reverse  may  be  true,  it  is  not  always  economy  to  use 
a  superheater  packing  metal  for  saturated  engines.  The  tandem 
packing  and  equipment  is  what  the  writer  would  suggest  as  the 
most  serviceable  packing  and  equipment  for  use  on  superheated 
steam  locomotives.  The  pc  rticular  make  or  shape  of  packing, 
tmtside  of  being  a  very  substantial  body  of  metal,  can  in  most 
cases  be  left  to  the  will  of  whoever  is  in  charge.  The  idea  of 
the  tandem  packing  is  tha :  better  lubrication  of  the  packing 
rings  is  obtained  as  the  tw  3  sets  retain  some  of  the  lubricant 
between  them  when  the  st<  am  is  shut  ofif.  The  recommended 
practice  is  to  use  a  copper-1 'ad  ring,  or  rings,  in  the  first  pack- 
ing next  to  the  cylinder,  as  his  packing  does  most  of  the  work, 
and  is  in  the  hottest  place  A  babbitt  packing,  preferably  a 
metal  containing  approximat  :ly  80  per  cent  lead  and  20  per  cent 
antimony,  should  be  used  in  the  second  set.  This  combination 
of  metals  is  recommended  oi  account  of  economy  and  also  be-  • 
cause  of  the  fact  that  this  co  nbination  will  not  wear  the  rods  as 
fast  as  two  copper-lead  pac  cings  will.  This  combination  has 
been  and  is  being  used  very  successfully  where  babbitt  packing 
rings  alone  would  not  stand  )up.  A  curious  condition  found  is 
the  fact  that  many  superheater  locomotives  are  running  with 
babbitt  packings,  many  of  tllem  giving  very  good  satisfaction. 
The  writer  is  of  the  opinion,  .however,  that  where  babbitt  pack-  . 
ing  is  giving  satisfaction  on  a  superheater  locomotive  they  are 
not  getting  proper  superheat,  at  least  they  are  not  getting 
the  highest  superheat  possible,  which,  of  course,  is  what  the  ' 
superheater  is  tor. 
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Where  single  packings  are  used,  on  account  of  not  having 
clearance  enough  to  permit  the  use  of  tandem  packings,  the 
copper-lead  packings  will  be  found  to  be  the  best  and  the  only 
ones  that  can  be  depended  upon,  and  also  in  the  end  the  most 
economical,  even  though  the  first  cost  is  considerably  higher. 
The  use  of  a  good  swab  and  careful  attention  by  the  engineer  to 
keep  it  well  lubricated  will  make  such  a  packing  give  a  ver>' 
good  account  of  itself.  It  is  also  a  pretty  well  established  fact 
that  engineers  should  leave  the  throttle  cracked  when  drifting; 
for  besides  helping  the  packing  it  materially  helps  other  con- 
ditions, such  as  the  valves,  etc.,  in  keeping  them  better  lubri- 
cated. In  this  connection,  it  might  be  pertinent  to  mention  the 
fact  that  it  will  be  a  paying  investment  to  keep  close  watch  on 
vibrating  cups,  followers,  springs,  etc.,  in  order  that  they  will  be 
in  good  condition  at  all  times  for  a  service  that  is  very  severe 
on  packing  at  the  best/.^-"  v-^X ::;.;'     p  A.  E.  M. 


MELTED  BOILER  TUBES 


[The  following  correspondence  with  the  illustrations  explains 
itself.  We  should  be  pleased  to  have  any  of  our  readers  give 
the  details  of  a  similar  experience,  or  to  offer  any  other  explana- 
tion of  the  phenomena  than  that  found  in  the  letter  below.] 

Mr.  A.  B.  C ^-^-■^  •'-'>'■ 


A  consolidation  locomotive  was  recently  side-swiped  in  one  of 
our  yards  and,  on  the  next  day,  the  following  report  was  made : 

"The  rumiing  board,  cab,  brackets  and  main  reservoir  were 
torn  off  the  left  side,  the  guide  yoke  was  bent  and  there  were 
other  minor  damages ;  estimated  cost  $125." 


X  is  molten  metal 

Pig.   1 — Condition   of   Front  Tube   Sheet,   Steam    Pipes,   etc.,    Before 

Stripping 

The  information  I  have  was  that  this  happened  about  12:30 
a.  ni.  It  t<ire  some  of  the  studs  out  of  the  boiler  that  held  the 
running  board,  which  caused  the  loss  of  water  and  steam  from 
the  boiler.  The  fire  was  knocked  out  of  the  engine  as  quickly 
as  possible,  and  the  night  roundhouse  foreman  was  notified.  He 
stated  that  he  went  to  the  yard  about  2  o'clock  and  found  the 
fire  out.  and  instructed  that  the  engine  be  brought  to  the  round- 
house. It  was  brought  to  the  roundhouse  about  3:30  a.  m.  and 
set  on  the  cinder  pit,  and  one  of  the  cinder  pit  laborers  notified 
him  that  the  headlight  exploded.  He  went  to  the  engine  as 
quickly  as  possible  and  found  the  front  red  hot,  which  was  the 
cause  of  headlight  exploding;  he  took  the  little  front  off  and 
found  everything  red  hot  in  the  front  end.  He  sparked  the  front 
and  took  the  arch  out  of  the  firebox,  but  this  did  not  seem  to 


reiieve  the  heat.  He  also  put  an  iron  ptatie  over  the  top  of  the 
stack  and  left  the  firebox  door  open,  thinking  the  engine  would 
cool  off.  ; i;  .- .■         .->• 

About  6  o'clock  in  tlie  morning  he  found  the  front  end  still 
very  hot.     There  was  no  fire  in  the  firebox  nor  ashpan,  as  the' 
arch  had  been  taken  out,  and  there  was  nothing  in  the  front  end. 
As  soon  as  the  general  foreman  came  on  he  called  his  attention 
to  it,  and  as  soon  as  the  general  foreman  got  to  the  engine  he 
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Fig.     2 — The      Back     Tube     Sheet     and      Arch      Pipes     VS/ere 

Condition 


in     Good 


found  the  conditiotis  as  I  have  stated,  but  was  afraid  to  put  water. 
in  the  front  end. 

I  was  called  up  al)0Ut  8  o'clock  and  asked  to  come  down  to  the? 
roundhouse  and  look  at  the  engine.     L  could  not  go  down  then, 
but   went  to  the  roundhouse  at   12  o'clock  noon,   twelve  hours 
after  the  accident  happened,  and  found  the  flues  still   red  hot ; 
it  had  melted  a  part  of  the  flue  sheet  and  a  great  many  of  the 


Fig.     S^View    from     Front    After     Front    Tube    Sheet     Had     Been 

Removed 

flues  entirely  out.  and  the  metal  had  run  down  in  the  front  end' 
and  puddled.  The  total  estimate  of  damage  to  the  engine  will  ber 
in  the  neighborhood  of  $1,200. 

This  is  a  case  that  I  have  never  seen  anything  like,  and  I  am 
unable  to  explain  what  caused  these  conditions.    This  engine  was-' 
sent  to  our  shops  for  repairs  and  as  the  work  of  stripping  the 
engine  progressed  we  made  photographs. 

Our  mechanical  engineer  and  myself  examined  this  engine  and 
found  that  the  greatest  destruction  wrought,  due  to  overheating, 
was  immediately  back  of  the  injector  checks  where  a  great  num- 
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Communications 


■     :      ;   coiXecje  men  in  raiiroad  work      :       ■ 

'/.■"■■'s--^^'  ■•••.■.;.■■■.■;-.-"  •'■    .;•■-.    ■.     ■■■'■■■/■      ' 

';■  "'':}■■■.' r  ':'■■'.    ■■■':'■■  ^EW   York,  June  ll,.iyl4. 

■To  , THE  Editor.:'^"- J'. ''•/'■•■;::; ;      ''■■.■'■..        ^      '  \    -  '■"./■■  ■' .. 

A   Hw   wioks  aK<»  14  y<>iin.ir  inon  who  jjraduatcd  in   I^'IO  from 

.a  liadinii  t-asti-rn  cnjiirU'crin.u  culk'.yo  were  seated  in  a  nstaurant 

in   Xcu    ^'(irk.     The  convi-rstitidn   turned   to   salaries,   and   each 

iTiivn.  sMhinilte^l  his  saUiry.     This  was  dune  in   suoli  a   wa\    that 

the    nran    to    whom    any    Mivt'ii    salary    apidietl    did    ni 't    lieconie 

known.     Tliese  nnn  were  nut  picked.     Thty  wire  merely  class- 

;riiates  whV)  were  located  in  XewAork.  and  prolialtly  rei)rescnted 

4  ^■i«"«^>^'^^f  tt''"P«-'f«i'i*«-''i*^  ii"^    dr'..:ms  of  aliility.  as  well  as  lines 

of  \v<»rk"".      lire   minimnm   >alar\    ji<'ti-d    was  ,S1.3X)  jier   year,   the 

..niasitriimi  ^i.lOC).  with   an  average  of  $1,540  per  ><..'ir. 

A  man  who.  has  linished  his  siu'cial  aiiprenticeship  ol  four 
years  AVouW  only,  now  be  rectiivinL;  aliout  .Sl.(KK)  per  year;  up 
. to  this  tinwj  his  saUiry  widd  have  lieen  even  less.  His  chances 
l<<r  udvjincement  are  hardlx  lietter  than  those  of  ..titer  \  ouny 
ii;en.  IVrhaiis  this  case  illustrates  one  of  the  reasons  why  collcsie 
nitn  leave  the  railroads.      ,■  '  SpF.ct.\i,  Ai'i-kentice. 


<>l  HSTIONS     FOR     CAR     DESKINKRS 


:  ^^    ■■:;':'•  ;>v'-V'!:"'       --.    .  iiex?on,  xviv..  tuIv  is,  1914. • 

To  THE    EliHoR  :      :•  >    '     '. '  ;       / 

;  '  in  rei^ard  to  tlie  i|iUTy  of  W.  iv.  X.  in  liu'  May  i-^nr.  relative 
to  the  pro]iiT  method  ..f  itpni]>utinu  tile  lien<lin.i;'  lUi  .nunt  at  the 
corners  of  an  open  do<ir  frame  in  tile  side  of  a  car  for  i;i\en 
conditions  of  shearin*,;  forces,  tin-  slatenu-m^  ma<li'  Ii\  i\.  .X. 
Miller  iii  the  June  issue  that  tin-  nature  and  m;ii;nitude  of  ln-nd- 
in>;    moment    depend    uix.n    the    manner    of    load    distriliutiou ; 

•  that  there  are  two  yeneral  type>  of  car  construction,  a  cviiier 
girder  and  a  side  liirder  type;  and  that  the  si<le  door  frame  in 

.'a  sidt"  girder  type  mu-t  lie  desiyiud  \"  c.-irry  its  ^liare  <'f  the 
bendinp moment  in  the  ^ide  jiirdcr.  are  true  in  tln.ni'itlMs  l.ut 
Coiitrilnite  little  toward  an  answer  to  the  r|uestion  of  W.  I\.  X. 
Jlis    stiitement    that   the   heiidini^   moment    to   in-   re^i^te.l   iiy   tiie 

.  ill »orl  frame  d<*'S  n<.t  de]ieiid  up'iii  tiu'  \crticai  slu-.ir  and  that 
the  ishvar  serves  only  as  a  criterion  of  tiie  i>in<iin.n  monuni.  i« 
not  true.  The  projiosition  intimated  liy  W  .  Iv  X.  iliat  the  111.1- 
nu-nt  of  fi.rces  teiidinji  to  lirform  a  ^idr  d.i.if  iraiue  m.iy  lie 
0>mpute<l  from  the  s^hearin.i-  f.>rce<  actiiiL;  acr.i-<-  tli.it  iranu-  is 
true.  an<l.  so  far  as, tlje  particular  i>r..lileni  v;i\en  iiy  liini  i^  c.n- 
cerned.  the  sl.'itement  Iiy  Mr.  Milhr  that  tiie  <laia  i^iMU  an-  in- 
compK-te  is  also  true.  Imt-Mr.  Miller  failed  t..  indicate  what 
additional  data  were  iu'edefl  to  soI\r  the  ))r..liietii.  •     • 

•'  The  u-e  of  the  e.vpres>ions  li>  \\  .  i\.  X.  >>i  "a  dounw.ir.l  -luar 
on.  the  riulit  hanti  side  of  the  lioor  ..prniiiL;"  and  "an  ujiwanl 
shear  4»n  the  left  hand  side"  indicate  some  cnfu-icn  in  lii> 
mihda^  to  just  what  is  meant  hy  a  >liear.     The  >Iiear  on  any 

.sectiKn  of  a  material  is  that  condition  of  stress,  the  result  of 
which  i^  a  teOiiency  to  slide  the  material  on  one  si<le  of  the 
section  relative  to  the  material  on  th<-  other  side.  Shear  im- 
plies the  existence  of  two  erpial  an<i  opposite  forces,  and  we 
inii-ht  have  t  ither' tSnc  of  two  kimls  ..n  a  uiveii  vertical  section. 
First,  the  force  on  the  riiiht  si<le  may  he  acting  npwar<l  and 
that  on  the  lel't  side  nctinii  d..wnw:ird;  second,  the  f.-rce  on  the 
ri.vhi  tnay  he  downward  and  on  the  left  upward.  To  distin.uuish 
these  tw(.  kind-;  -if  shear  we  may  arbitrarily  call  tlir  lirst  posi- 
tive ancl  the  second  neg.itive.  When  W.  K.  X.  siieaks  of  an  uii- 
ward  shiar  at  one  point  and  a  downward  shear  at  an.ither  I 
assume  that  he  nieans  that  <ine  is  a  positive  and  the  other  a 
negative.  '  ■"■'r:'.-''';:'^  '^:->-     :.:■:■'.:.'-■   v;'       ''.  ■'  ■  y  '  ■ '  '  '  •'' 

Xow  let  Us  Compute  the  bending  moment  in  the  corners  of  a 
side  d'.or  frame  when  we  have  the  shearing  f..rces.  In  tiie  first 
place  the  shear  at  any  section  of  a  beam  or  ginler  is  f..und  by 
taking   the   algebraic    sum    of    ilu-    f.irces    ii..;ids   .m,]    reactions  1 


•t.  •'■••■■•, 


■Vol.  88,  Xo.  8 


acting  on  either  side  of  nie  section.  If  in  passing  along  a  beam 
from  one  point  to  ;iiiotlir  there  is  a  change  in  the  shearing 
force  tiiere  must   i>e  a  cilange   in   loads  between   the  two   points. 


,ind  if  tile  siuar  remain: 
Sujipose  we  iiave  ;i  do<.r 
at   a    vertical   section   imn 


I>.  .st   we  have  a  positive    shear  X.     Assume  there  is  no  load  on 


tile    frame  between  do.  .r 
section   there   will   be   ;m 


constant  there  is  no  change  of  load. 

frame  of  width  /;  between  posts,  and 

ediatelv  to  the   riyht   of  the  left    hand 


)oSts.  tlien  on  the  left  of  our  assumvd 
upward    force   .S'   which   is    carried    up- 


ward by  the  left   door  ]i<  st.  and  to  carry  our  downward    force 


.V   on   the    right   side   of 
pass  over  to  the  right  do 
that   the   slir.ir   on   ;iny   st' 
meiit   lendiii'-i   to   def. 'rni 
m.>ment   tends  to  b(.-iid   tli 
.\gain    suppose    that    Ik 
acting    dounw.'inl    at    a    d 
shear  at   tiie  left  post    is 
111-   .V  —   /'.     'Ilie  bendini 
of  the  do.  >r   fraliie  in   liii- 


bc  section  we  have  n.>thing  until  we 
r  post.  I "r  this  c.iudition  we  can  say 
tioii  between  jiosts  is  S,  and  the  mo- 
lie  d.".r  frame  is  .1/  =  b  X  S.  This 
frame  at  llie  corners. 

Willi  door  posts  there  is  a  load  P 
stance  u  ir-iin  the  left  I'.-^t.  It  the 
.V  as  before,  at  the  right  po>t   it   will 

niomem  t"^  be  carried  by  the  corners 
^•ase  will  be  .1/   —   /'./  -f-  //  (\  —  I'}. 


11   the   problem   iii\rii  by   \    .-R.'X.  be  h.ts   failed  to  give  the  b 


cation  of  the  load,  or  b.a 


that   cause  the  shear  to  cb.tniie   in 


passinii   from  -.ni-  ]>"^i   to  i  u-  .>ihi-r. 

I<ir  a   condition   -.f   zer..   siii-;ir   there  are  n.)  dist.«rtin.u:   forces 
on   tile   d.'-.r    fr;:im-  and   lit-  lieiiding  moment  of  the   sidi-   frame 


.il    tile    car    at    tli.it    p.  .int 
]ire<si\e   forces  in   the  top  ; 


ippears    as    simi)k-    tensile    and    com-- 
nd  bottom  members.     C.  H.  bAEis..   .. 


PACkiNd  FOR  suifrhk.atf:r  FOCOMOTIVFS      ;. 

;  >  CmcAcjcv  I«it>«  iii/lOl-K,.   .' 


io    TIIK     l-JTI.  K  :     ....       '-•      ' 

."Superheater  I'lCotnitives 
crew    knows  that   it  is  acir  dl\ 
i-    ii.it    far    "listant    when    e 


lo  their  best   work   when   the  engine  ■ 
tiettium   stiperheat.   and   the   time 

ery    siiptrlieater    I.e. 'motive    will 
i(|Uippid    Willi    ;■.    reliabU-    ]  yr.. meter    that    will    indicate    to    the 
I  ii'.^iniiii.iii   jtisi    li.iw    iimcli 
is    quiti.-   a    diifi-nnce    in    sii] 
livts.  even  of  the  same  ci;is 

atlir    of    a    pr- .pir    metallic    i>acking,- 
f.  ir    metallic    jiackiir.^     for    super- 

tliat    <ioes    gond    Work    on    saturated. 


This    brings    ns   lo   the    n 
■  r.     rather.    .1    projier    met; 
lir.itiTs.       .\    jtackin.!.;    metal 


superlieat    is  being   olttained.     There. 
•rluat  obiainetl  on   dilTi-reiit   locouio- 


sieam     1.  .c  iiii..ti\  is     will    iLlt     answer    on    superheater    en.t-ines. 
W  Iiile  till   reMTsr  may  bi-  true,  it  is  not  always  economy  to  use 


.1  stipi-rbeatir  p.-ickin.u  nii-tai 
packing  and  e<|uipment  is  w 
111.  ist   serviciable  p.acking  an 


"UIskIi-   of  In-ill;.^  a   \ir\'    sul 
cases   lie   left    to   the    will    of 


f.  ir  saturated  engines.      TIii   t;mdem 
lat  the  writer  woubl  -utiiiest  as  the 
e<|uipmetit   for  use  on  superheated 


team   locomoti\es        Ilu-   |i;i-ticular   make   or   shape   of   packitigv  " 


taiitial    Ixidy   i<i  metal,   can    in    most 
vhoever  is   in   ch.irge.     The  iilea  of 


1       the    tandem    p.ickinu    is    that    better    lubrication    of    the    jiacking 


riiiiis    is    oliiaiiied    .is    tlie    tw< 
bit  Willi    them    wiiiii    till'    stt 


ets   retain   some   ..f   tin-   lubricant 
m    is    shut    olV.      The    ri'Coiiiniended 


ing  ue.xt  to  tin-  cylinder,  as 
and    is    in    the    li.'ttest    )dac 
niet.il  Containing  ajijir.  i.ximati 
antimony,   should   be  usi-d   in. 
of  metals   is   ri'dimnendi-d  O 
cause  .>f  till-  f.ict  tliat  tiiis  co 


been    and    is   being   iisi-d    very 


l>ractiee  is  to  usi-  a  c -ijpir-li  ad   riiii:.  or  rin;..;s.  in   the  lir.st  pack- 

lis  iKickiiiL;  d.  us  most  of  the  work, 

.\    baiibitt    packing.    i>re''erai)ly    a 

ly  SO  ]irr  cent   bad  ami  _'0  pi-r  ci  iit 

the   second   Set.     This  combination 

1  account  of  economy  and  also  bc- 

nbiii.iti.in  will  not  wear  the  rods  as 

fast    as    two    copper-lea<l    pai  <ings    will.      This    combination    Itas ; 


successfully   where  babliitt    packing 


ter    locomotives    are    running    with 
em    liiving   very   go. xl    satisfaction.-. 


been   ami   is   lieiiig  iisi.l   very  succisstuny   wuere   nanintt    packing 
riiiys  alone   would   not   stand   up.      .\   curious  condition   found   is 
the    fact    that    many    sup- rlie; 
b.abbitt    jiackings.    many   of   tl 
'ibe   writer  is  .if  tin-  opinimi.  however,  tliat   where   baiibitt  pack- ■ 
ing  is  giving  satisfaction  on   ;i   siiperiuater  locomotive  they  are 
no»    getting    jiroper    siiperhe;i :,    at    least    they    are    not    getting  / 
the    iiiijhest    <U)>erheat    possili  i.    which,    of   course,    is    what    the 
sii]ierheater  is  tor.  .-•    .        •■";, 


^ 
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■^^ ^y  K^iivTc^  si\n^*i   irackini's    are   used,   on   account    "f   nut   having 

-   '  .  icaraticc  ^.nuUgh    to    jicrnut    the    use    of    taiKkin    jrackinjis.    the 

':.' ii>Pliv>'l<-"a<^l  packings  will  be  found  to  1)C  the  hest  and  the  only 

"v-ihcstiiat  can  be  depended  up()n,  and  also  in  the  end  tlie  most 

.      ••x'ononiical,   even   though   the    first    cost    is    consideralily  higlier. 

•Ihe  u.-ic  "f  a  good  swab  and  careful  attentfon  liy  the  engineer  to 

■•••.  keep  it   v\\ll   lubricated  will   make  .such  a   packing  give  a  very 

'^  </.itV(i  pccQiint  of  itself.     It  is  als<i  a  pretty  well  established  fact 

.iiiat  engineers  shoubl  leave  the  throttle  cracked  when  drifting; 

■.■■Vi'r  Iw'sides   luljiing  tlie   packing   it  materially   helps   other  c>>n- 

^-    .(iilip'Vs,   such  as   the   valves,   etc..   in  keeping  them   better   lubri- 

.    v;il'ed^   In  tliis  connection,  it  ndght  be  i)ertinent  ;ta  Bienlion  the' 

.  r'iact  that  it  will  be  a  jiaying  investment  to  keep  close  watch  on 

: ;  .y viJ>rating  cui)s.  l(dlowcrs,  springs,  etc.,  in  order  that. they  will  be 

■•■=  ;  in  4iood  condition  at  all  limes  fur  a  service  that  is -very  severe 

■..I'On  packing  at  the  best."''^      ',y^^  :-''''^  A,  ■.{■','■  ■•-'■'■'  •>\v-E':l^^-  ■ 


MF.LTED  BOILER  TCBES 
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.  (The  following  correspondence  with  the  iHnstratioiis  explains 
ilseli.  W'c  should  be  pleased  to  liiive  any  of  our  readers  give 
the  details  <ii  a  similar  experience,  or  to  ofYer  any  other  explana- 
tion ot  llie  phenoinenH  than  tlia.t  toiind  iti  the . letter  beloKy.J 

y^iK^iA.c——^--^:"^^ ■'  '-'■'  ■'" '"•■ -.^- '■:"':'^'  ■  ^- ' ' ^^^^K;f\-; 

..  "A  '^^'nst'l'dalioii  loc  unotive  was  recently  side-swijte*!  in  one- of 
Ki'Ur  yard.s  and.  on  the  next  d<»y.  the  following  report was  made: 

"The  running;  board,  cab.  brackets  aitd  niaiil  reservoir  were 
birn  off  iht-  kit  side,  the  guide  yoke  was  bcirt  and  there  were 
other  minor  damaties :  estimated  cost  $125/'  — 


''^'■^-  ^  ■ 


m  '-'« 


X 


X 


V  :'   '  •      /       ■' ■' ■      '  '■     .  X  is  molten  metal    ■'     ■•-.'■•^•■;-     ;.  •:■-.- ;■•: 

Fig.    1 — Condition    of    Front   Tube   Sheet.    Steam    Pipes,   etc..    Before 

...      ..    •     .■      ■■ ,-.        ;         Stripping  ,..,.:■. 

;       I  Ik-    inl..rmaiion    |    li;,\t.    was   that    thi-   b;ippiiu-«l    .iliout    12:30 

a.  in.      It   ti.ri'  sonu-  of  tlie  studs  out   <jf  the  l"iikr  tiiat  held  tilC 

.running  board,  which  caused  tlie  biss  of  walir  ;md  steam   from 

-Oh-,  boikr.     The  tire  was  knockeci  <iut  of  the  engine  as  quickly 

..as.  lH»ssibk-.  ami  tin-  nit^lii  roundhon.se  t^.rcnlan  was  notilTetl..    lie 

.stated  that  In-  went  to  the  yanl  alnmt  2  o'cKn-k  and  found  the 

•.hre  ont.  and  instructed  that  the  engine  be  brought  to  the  round- 

.hoHse.     It  was  brought  to  tlu-  ronndhouse  aliout  .^  :30  a.  m.  and 

..Svt  on  ilu   litidir  i>it.  ;md  one  of  tlu'  cinder  pit  lalx»refS/notified 

him    thai    tin-    lu-adiiiiht    exjiloik-d.      IK    went    to    tlu'   engine   as 

quickly  as  iiosvilik-  and    found   the   front   red  hot.   wbieli   was  the 

.Caitse   of    luadliv;bt    exidoding ;    he    took    the    little    front    otT    and 

■found  everyiliint;  red  iiot  in  the  Imnt  end.     He  sparked  the  front 

..aml.tqok  tlu;  arch   out   of  the   lirelmx.  but   this  did  not  seem  to 


relieve  the  heat.     He  also  ]ntt  aii  iroii  iilate  over  the  top  of  the 
stack  and  4cft  tliC:  lirebox  door  j;4)e»i,  thinking  the.  epgJUc  would 

cool  off. ■:•■    ^'^ "■■•;,  '''.■..•• '■'•^-■■'  -  /''   "~  ■"■-    ^-'/--v'V ';..■■' 

Alxmt  6  oclock  in  the  morniftg  Ive  toiuid  the  fr«»m  endstiU 
very  hot.     There  Was  no  lire  in  the  firebox  ni>r  a.shiwin.  as  the 
arch  had  been  taken  out.  ami  there  was  nothins;  in  the  front  end. 
As  sooii  as  the  general  foreman  came  nn  \\t  called  liis  attention " 
to  it  and  as  sooiv  as  tlk*  general  f«  •reman  got  to  tlic  engine  be 


Fig.     2 — The     Bnck     Tisbe     Sheet     and     Arch     Pipes     Were     in     Good 

Condific.i 

fiiuttd  the  coniliiions  a>  I  h:ive,stateVj,.lJut  was  alraid^^^^^^^^^ 

in  the  front  end.  ^      ■         v  ■-■■-■     '  ■-' 

\   was  called  up  aboui  S^/clock  .'indasttMl  to.c«»nic  <}o%ti  t'V  t^^^^ 
roundhouse  an<l  h'ok  at  tlie  enginq*  .  I  c<Hild  not  go  ^lown  then,, 
iiut  went  to  the  roundhouse  at   12  4»'c1«»ok  no<»n.  twelve  hours 

after   the   accident    happened,    and    found   the   llues    still    re<l  Ji.it; 

it   ba<]   melted   a  part  of  the  line  sheet   ami  a  yreat  many  of  the. 


Fig.     3 — View    from     Front     After     Front     Tube     Sheet     Had     Been 

...•:■  ..       •..  ;,  ^'  ■  ' .-  ■ .       Removed        .\.,-C:,     ,.  ,    ,...^.,  ■:■  ,.       •.;■■; 

flues  entirely  out.  and  the  nietitl  had  run  cbuvn  in  tlie  front  en<l, 
and  puddk'ii.    The  total  estimate  ♦•!- damage  to  .the  .** nRine  will  he 

iti  ibe  neighborhood  of  $1.2(l().  '    ^  ;.  \     ■  ,.  ; 

This  is  a  case  that   I   have  uevet  seen  anything  like,  and  rani 
unable  to  e.vplain  what  caused  these  eonditions.     Tliis  engine  was • 
sent  to  (lur  shops  for  repairs  and  as  the work  of  strip] ting  tlie 
lUiiine  iiroyressed  we  made  ]>hot«is.;raphs. 

( )tir  mechanical  enjiineer  and  myself  examined  tltis  engine  atHt 
found  that  the  greatest  <lestruction  wrought,  due  to  overheating, 
wa.s  immeiliately  back  of  fhe  injector  checks  where  a  great  niwn- 
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ber  of  the  flues  had  been  nieltc<I,  as  is  c'carly  s'liown  in   Fig.  5. 
Fig.   1   shows  the   front   tube   shett.    steam    pipes,   etc.,   l)efore 
.stripping.   (The  large  hole  shown  in  the  center  of  the  flue  sheet 
•was  made  so  we  could  get  some  idea  of  what  had  happened  in- 
side the  boiler  and  flues.     Note  the  slag  and  melted  steel  from 
flues  at  X.) 

Fig.  2  shows  the  back  tube  sheet  and  arch  pipe,  which  were 

found   in   perfect  condition.      Fig.  3   shows   the  boiler   from   the 

.front  after  the  front  tube  sheet  had  been  removed.     Fig.  4  shows 

;the  interior  of  the  boiler  after  the  front  tube  sheet  and  all  of 

the  tubes  had  been  removed.     Fig.  5  show  s  the  condition  of  the 

tubes  just  back  of  the  injector  checks.     Fig.  6  shows  a  mass  of 

■tubes  and   solid  matter  taken   from  bottom  of  boiler  just  back 

of   injector  checks. 

This  is  the  second  occurrence  of  this  kind  we  have  had  in  the 
past  three  years  and  we  should  be  glad  if  you  will  tell  us  if 
you  have  ever  heard  of  a  case  of  this  kind  before  and  if  j'ou  can 
say  definitely  what  caused  the  damage.  X.  Y.  Z., 

Superintendent    Motive    Power. 

Mr.  X.  Y.  Z.,  S.  M.  P. 

Perhaps  the  best  way  of  answering  your  inquiry  is  to  tell  you 
;  of  some  other  experiences. 

A  certain  master  mechanic  had  a  lot  of  badly  scaled  locomotive 
boiler  tubes.     He  had  found  that  the  scale  was  of  such  a  nature 


^-    .J^yi  .' 
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Bright   Spot  in  Middle  Is  Open   Fire   Door 

Fig.  4^lnterlor  of   Boiler  After  Front  Tube  Sheet  and   Tubes   Had 

Been     Removed 

.  that  it  could  be  cleaned  off  by  the  application  of  heat,  so  he 
thought  that  he  would  make  one  grand  job  of  it.  He  had  them 
put  in  a  pile  and  built  a  fire  of  oak  ties  beneath  them.  The  fire 
;was  not  hot  enough  to  burn  the  tubes,  but  quite  sufficient  to 
remove  the  scale  according  to  previous  experiences. 

He  saw  the  fire  lighted  and  went  to  his  office ;  lie  had  hardly 
taken  his  seat  at  his  desk  when  a  man  rushed  in  and  said  that 
the  tubes  were  melting.  He  went  out  and  found  that  the  fire  was 
burning  with  ordinary  brightness  and  not  with  any  great  in- 
tensity, but  that,  when  he  looked  into  the  tubes,  he  looked  into  a 
glowing  furnace  at  a  white  heat.  The  oak  fire  was  pulled,  but  the 
lubes  continued  to  glow  and  melt  until  they  were  quite  destroyed. 
The  other  case  was  that  of  a  tug  boat  in  New  York  harbor 
where  the  phenomena  and  conditions  were  very  similar  to  those 
obtaining  on  your  locomotive.  The  boiler  had  been  emptied  and 
the  tubes  were  melted.    The  exact  time  required  for  the  destruc- 

.tive  action  to  take  place  I  cannot  give,  but  in  all  essentials  it  was 
a  repetition  of  your  experience. 

Now  for  the  explanation.  There  was  a  brick  arch  in  the  fire- 
box that  was  hot  when  the  fire  was  pulled.  All  of  the  heat  that 
it  radiated,  in  cooling,  was  picked  up  by  the  air  as  it  flowed 
gently  into  the  tubes  on  its  way  to  the  stack.  Of  course,  this 
air  was  heated  to  a  high  temperature  and  contained  the  usual 


amount  of  free  wxyg  ;n.  There  was  p.issibly  some  soot  or  oxiiL' 
of  iron  in  the  inter  or  of  the  tubes,  or  some  places  where  th » 
tubes  were  c.uite  bare.  The  high  temperature  of  this  oxygci 
enabled  it  to  sti^rt  an  immediate  attack  on  the  exposed  iron  an  i 
set  up  a  combustion  )f  iron  just  as  will  occur  in  an  oxygen  bat! . 
Of  course,  you  are  aware  of  the  high  temperature  that  woul  1 
result  from  such  a  cpmbination.  But  the  products  of  the  com- 
bustion of  oxygen  and  iron  are  not  gaseous  as  in  the  case  of 
carbon  and  (txygcn.  put  a  solid,  and  so  the  heat  generated  by 


Fig.    5 — Condition   of   Tubes   Just    Back   of    Injector   Checks 

the  combustion  was  no^  lost  by  being  carried  away  through  the 
stack,  but  remained  org  the  spot  to  add  heat  to  that  generated 
and  the  closing  of  the  '.stack  only  made  a  bad  matter  worse  by 
checking  the  draft  anc  allowing  only  enough  air  to  enter  the 
tubes  to  keep  up  the  fire.  ."•.>.'-' 

I  am  inclined  to  tmnk  that  this  is  an  explanation  (  f  the 
phenoiTienon  because  t1|e  appearance  of  the  tubes  as  they  are 
shown  in  the  photographs  is  so  near  like  the  appearance  of  the 
tubes  of  the  first  case  dited  that  they  could  easily  be  passed  of? 
for  the  same.    In  that  case  there  was  no  doubt  of  the  oxygen-iron 


r 

v^^v^^^^^^^^^^^ 
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)          •               i 

Fig.   6 — Mass   of   Tubes    and    Solid    Matter   Taken   from    Bottom    of 
Boiler    Just    Back    of    Injector    Checks 

combustion  as  it  could  bd  seen  to  persist  even  after  the  original 
source  of  heat  had  been  icattered.  In  the  case  of  the  tug  boat 
the  appearance  of  the  melted  tubes  was  that  of  tubes  that  had  been 
melted  by  burning,  and  you  will  probably  find  this  to  be  the  case 
with  the  tubes  of  your  looomotive. 

Of  course,  the  obvious  remedy  will  be  to  break  down  the  brick 
arch  whenever  the  fire  is  pulled  on  an  empty  boiler.  The  tubes 
could  not  possibly  ignite  unless  there  had  been  a  previous  source 
of  heat  and  this  was  prt>I)ably  started  by  the  heat  from  the 
arch.  A.  B.  C. 
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Draft  Gear  Problem  And  Its  Solution 
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Second  Series*  of  Articles  on  This  Subject  Which 
Were    Contributed  in  the   Recent    Competition 


A  SOLUTION  OF  THE  DRAFT  GEAR  PROBLEM 

y..::^\^'^l.-^/^r-''''^  ^^       BY  J.  W.  HOGSETT  .:-^-f."-.-:-:Vi: 

■•■,-■'/.-':    :.•.■■•        Chief  Joint  Inspector,  Fort  Worth.  Tex. ;  '  r.-r'"'   '\  ■"•   /  -    '■  -' 

How  many  different  departments  on  a  railroad  arc  affected  by 
the  good  or  bad  performance  of  the  draft  gear,  and  from  what 
viewpoints?.;  :   ;      ;      .  :.  .V     '■-..-    ..  .  .  --.         .■■■■■■: 

'•  •   ,.'-   -    ■  '"..  "•" '    •"'.-;  *.^ .-.  .      '-  =  -   '>.     ""-•-.'■■-- 

'':'■       ■''  PURCHASING  ;:''    '     -■'  ' 

The  man  in  charge  of  purchases  too  often  looks  only  at  first 
cost,  and  if  one  device  happens  to  cost  ten  or  twelve  dollars 
per  car  more  than  another  the  high+'r  priced  article  is  often 
turned  down.  At  the  same  time  he  may  have  approved  requisi- 
tions before  him  for  a  large  number  of  couplers  to  be  used  in 
repairs.  Unless  his  attention  is  called  to  it  he  would  not  asso- 
ciate the  couplers  purchased  for  repairs  with  the  good  or  bad 
work  of  the  t!:'aft  gear.  The  purchasing  o.fficer  should  know- 
that  the  draft  gear  offers  its  first  relief  to  the  coupler  and  its 
parts,  as  the  shock  is  transmitted  to  the  car  through  the  coupler 
and  the  draft  gear.  If  the  gear  is  a  good  one  the  shock  will 
not  be  as  severe  on  either  the  car  or  coupler,  hence  fewer 
couplers  will  be  needed  in  repairs.  This  applies  to  knuckles, 
knuckle  pins,  yokes,  etc.  Other  requisitions  may  be  on  the 
purchasing  officer's  desk  that  could  be  reduced  by  the  use  of  a 
good,  instead  of  a  bad  draft  gear;  these  include  end  sills,  draft 
sills,  siding  and  lining  f  >r  replacing  bursted  ends,  racked  siding 
and  roofing;  even  the  life  of  metal  roofs  is  dependent  oa  the 
use  of  a  good  or  bad  draft  gear.  ^ '^v  .     ■^-./.y'V^;^;!  ■.',:.';,'  V ; 

If  tlie  executive  officer,  instead  of  commending  the  purchas- 
ing officer  for  saving  five  or  ten  dollars  a  car  on  the  purchase 
of  five  or  ten  thousand  cars,  would  look  more  to  the  purchases 
needed  to  keep  the  cars  in  service,  better  results  would  obtain. 
Of  course  the  purchasing  officer  as  a  rule  has  no  mechanical 
training,  and  it  is  hard  for  him  to  judge,  but  all  roads  have 
mechanical  men  that  may  l;e  consulted,  and  by  keeping  a 
record  of  purchases  needed  to  repair  the  cars  it  can  very  easily 
be  decided  whether  the  draft  gear  selected  is  good  or  bad. 

;"^-^-;v;     ■■>■  THE     MECHANICAL    Sf PERI NTEN DENT         ^-^    ^'i"  ^:r^"."A: 

The  mechanical  superintendent  is  affected  by  the  use  of  a 
good  or  bad  draft  gear  from  the  fact  that  he  is  interested  in 
getting  the  greatest  mileage  and  longest  life  out  of  the  cars 
at  the  lowest  cost.  He  should  look  into  the  design  of  the  dif- 
ferent gears  submitted  for  his  consideration  to  make  sure  that 
hey  are  built  along  good  mechanical  lines.  He  should  also  sec 
that  they  are  applied  in  such  a  manner  that  the  inspectors  may 
see  when  they  need  attention,  and  when  they  do  need  attention 
in  the  way  of  repairs  the  work  should  be  done  at  once.  If  the 
draft  gear  is  kept  in  good  condition  a  reduction  in  the  damage 
to  other  parts  of  the  car  is  sure  to  follow.  That's  what  the 
draft  gear  is  for.  It  is  like  ,i  pair  of  shoes — you  go  out  on  a 
rainy  day  with  shoes  having  thin  soles  or  a  liole  in  them;  the 
result  is  wet  feet,  colds,  sometimes  sore  throat  or  other  troubles 
that  make  you  buy  "Rock  and  Kye"'  or  pay  the  doctor.  Moral: 
Make  shoe  repairs  l>efore  yf)U  get  wet  feet.  It  is  the  same  in 
purchasing;  one  kind  of  a  shoe  will  wear  only  a  short  time 
before  giving  one  wet  feet;  others  will  wear  three  or  four 
times  as  long,  but  will  not  cost  three  or  four  times  as  much. 

The  same  is  true  of  the  draft  gear.  There  is  so  much  to  be 
lost  by  the  use  of  bad  draft  gear  that  the  mechanical  man  should 
spare  no  time  in  looking  into  the  merits  of  the  various  devices 
available.  .Above  all,  the  gears  should  be  tested  under  a  heavy 
drop  hammer  to  see  if  they  are  shock  destroyers,  and  if  they  are 

•The  prize  article  and  three  others  were  nubiished  in  the  July  issue, 
page  361.  '■.}A.y.  :■  -.v-...  ;■  :;.    ;.••::;••.•/•■•/  i  ^   --^  ■  ■:■  ..■  .-:-.^  ••■.•;. 


free   from   recoil,     .\fter  they  are  in   service,   watch  their   l>erTy':i 
formance ;  takt  them  out  occasionally  and  test  them  to,  see  ho^j.l 

long  they  will  perform  their  work.       ,,•   -y-^-:.  'y:..'-^-  ■:■■•■  --l'-:  y^r- 

Get  yor.r  superior  officer  to  let  you  ptit  bha  fcw''^(rrtcs  id 
keep  tn  ck  of  the  total  cost  of  car  maintenance ;  not  draft  gear ; 
breakages,  because  that  is  of  no  consequence.  It  is  the  other 
breakages  that  are  causing  your  dollars  to  be  wasted.  Get  to 
know  something  aI)out  the  gears  and  car  breakage— that's  what 
mechanical  men   shi>nld  do. 

-.A" few  thoiisand  dollars  a  year  spent  on  clerks  will  give  the 
mechanical  superintendent  information  which  will  enable  him  to 
put  his  finger  on  the  trouble  spot  and  rub  it  out.  With  in- 
formation of  this  character  before  him  he  is  in  position  to  ad- 
minister the  mechanical  department  economically,  and  the 
small  amount  spent  on  clerks  will  be  nothing  compared  to  the 
savings  effected.  If  it  does  not  show  a  saving  then  there  is 
something  else  wrong.  You  may  find  that  you  have  a  man  in 
charge  of  the  mechanics  that  would  make  an  excellent  executive 
in  some  other  line — a  merchant,  a  farmer,  a  professor  of 
science  or  some  other  walk  in  life.  We  are  all  good  for  somer-.. 
thing,  but  sometimes  get  misplaced.  ; 

■■■■"■:  CLAIM  agent"-  •■"■■     ':•■■■-:<'.'•>  \-  ';"  ■■ 

Does  the  claim  agent  know  that  it  is  possible  to  strike  a  car 
hard  enough  to  turn  over  a  case  or  barrel  of  breakable  goods*:  ' 
«.ven  when  securely  blocked,  destroying  the  contents?  Does  he 
know  that  a  hard  blow  causes  grain  doors  to  spring,  shift  and 
break,  allowing  the  grain  to  spill  along  the  right  of  way,  pro- 
ducing a  beautiful  crop  in  the  spring  which  never  matures  into 
anvthing  but  a  loss?         .;•.    ./v^  v. -;-.-•■-■■:-     \        . 

Did  you  ever  have  stock  knocked  off  their  feet  resuhihg  in 
claims  for  damage? 

Did  you  ever  see  a  car  struck  hard  enough  to  knock  the  end 
out,  and  then  run  it  through  a  storm,  wetting  everything  inside?-  - 

Do   you   know   that   cars   that   are   constantly   being   pounded 
will  loosen  and  tear  the  metal  roof  or  covering  so  that  the  rain 
runs  through  into  the  car  and  onto  the  contents?     -      '-     '  "^  ,  . ^^ 
:,    Do  you  know  water  is  not  good  for  flour  until  you  are  ready 
to  make  the  bread? 

Do  you  know  water  is  bad  for  cement  until  you  are  ready  to 
make  the  concrete?  ;■■>;•":■;  ^'  ^'^'■"-  '/■■)''<■■ 

Do  you  know  this  is  true  with  everything  shipped  in  covered 
c?.rs,  and  that  is  why  such  shipments  are  made  in  covered  cars? 

Y'ou  do?  Well,  do  you  know  one  kind  of  a  draft  gear  n(  t 
r;nly  does  not  relieve  the  car  of  these  shocks,  but  produces  a 
i-reater  number  and  very  severe  ones  on  account  of  the  recoil. 
!  am  not  going  to  spoil  the  effect  of  my  article  by  telling  you 
ihat  there  is  a  draft  gear  that  is  a  cure-all,  that  will  destroy 
the  eff'ects  of  all  shocks,  but  there  is  a  great  difference  in  the 
amount  of  work  one  kind  will  do  as  compared  to  another.  The 
difference  is  so  great  that  there  are  thousands  and  thousands  ot 
dollars  to  be  saved  by  getting  the  right  one. 

THE    GENERAL    Sl'PERINTENDENT       "■■''"" 

Have  you  ever  thought  when  looking  over  the  morning  busi- 
ness report,  and  finding  that  one  of  jour  most  important  pas*.,.! 
senger  trains  was  delayed  30  minutes  or  more  at  some  statioii 
on  account  of  the  freight  train  ahead  breaking  a  knuckle,  caus- 
ing the  train  to  part,  and  the  shock  due  to  the  emergency  ap- 
plication of  brakes  bursting  the  whole  end  of  a  weak  car  out, 
spilling  the  contents  over  the  roadway,  that  if  you  had  had  a  draft 
>rc;r  behind  the  coupler  that  would  have  lessened  the  shock  on 
the  knuckle,  it  would  have  prevented  all  this  trouble? 

This  is  a  lot  of  trouble  over  a  broken  knuckle  that  only  costs 
•a  couple  of  dollars,  but  can  you  give  us  the  cost  of  the  delay, 


'■■^'-.■. '''  *'.  **^-i.'  -.'••',•" 
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;  ber  \>i  tht  riiU'}(  had  Ikiii  iikllnl.  as  i>  OAarly  siioun  in    l-iii.  5t.: 

Fig.    1    shows   the    fri'iit    tiilic   si;v<  l.    *t».-:mv   pipis.   vie,  lit-fofc 

"Stripping.   (The  large  hole  shown  in  thv  ointir  ■<{  the  tlue  sheet 

AVUi  made  so  we  cnuUl  34et  .>^c>ine  idea  <»i  wliat  had  happened  in- 

;  side  the  boiler  and  flues.    Note  tbcslaij^  and  melted  steel  irnm 

:':'1Jues  at  AT.)-''  '^"^\■'\^, -;,.'.■'■''•/'■.■■■    ,;.  .:..;,;  ."..-• 

I'ijT.  2  shows  the  back  tubt  sheet  and  arch  pipe,  which  were 

found   in   perUctccnditidn.      I'ig.  3    shows   the   hoiler   fnm   the 

."fct'tti  after  the.  frotit  tube  shiet  had  been  removed,     Fiu.  4  shows 

■the  interior  of  the  Innler  after   tiic   from   tuli    >iKvt   and   all   of 

the  tubes  had  Inin  removed.     Fig.  5  shciws  the  0'niliti"n  oi  tlic 

ttiiies  just  back  of  tlie  inject<'>r  checks.     Fig.  6  shous  a  mass  of 

"tnbes  and   solid   matter   taken    from  hottoni  of  boiler  just   back 

:':oi  'injector  checks^,/- ,.■■.■•■_•. ^;  :  •■.'■,;;/  .■  ■■^■'■•-;  ■■■■/'■;.;■':.■..  V, 

■      This  is  the  second  occiirrenoe  of  this  kind  we  have  Inid  in  the 

past  three  years   and   we  shotild  be  glad   if  you   will   till  us   if 

you  have  ever  heard  of  a  case  of  this  kind  before  and  if  y<ni  can 

say  delmitely  what  caused  the  damage.  '    -"  i    '    X.  ^.  Z.. 

.     ...  .  ,    Suiierint.en4t'nt    Mt'tivf    I'owcr. 

:->!r:'x:^Yr-z:rs.Ai:  p.V^\.^'' ■;  •■'■•'^- ■ '^ -^  ■  ■   -" 

Perhaps  the  bestvway  of  iuiswering  vonr  inquiry  is  to  tell  you 

; of:  some  other  experiences,    s  :    ^.^    /    '        ".    v'/  >        .  '^^^■•■^ 

.    A  certaitt  master  mechanic  had  a  l<»t  oi  badly  scaled  looomntive 

:. bojfer,  tubes.     He  had  found  that  the  scale;  was  of  such  a  nature 


I'.riKlit   Spot  in  Middle  Is  Optn  Fire  Door 
Fig-  ■< — Interior  of   Boiler   After   Front  Tube  Sheet  and   Tubes   Had 
.V    ;!.     '    ;      .  •  Been     Removed        ■  :.:.     ,    v  .      .  ^       ,. 

that  it  oiuld  be  cleaned  o;"f  l)y  the  applicati'Oi  <i  lual,  so  he 
thought  that  he  would  make  one  i:rajid  j'lli  'if  it.  lie  liad  them 
put  in  a  pile  and  liuilt  a  lire  of  oak  ties  heueath  tiuni.  ihe  lire 
was  nut  hot  enough  to  burn  the  tubes,  liut  quite  >urhcient  to 
Tiemove  the  scale  accordini;  to  itrevious  experiences. 

He  saw  the  tire  lighted  and  went  to  his  "ilVice;  lie  hail  hardly 
taken  his  seat  at  his  de>k  when  a  man  rushed  in  and  .^aid  tiiai 
the  tubes  were  melting.  He  went  out  an<l  f'tund  tlial  the  lire  was 
burning   with   ordinary    brightness   and    n-'i    with    any    gre.it    in- 

.  tensity,  but  that,  wiien  be  lookerl  iiU'.  the  tubes,  he  looked  into  a 
glowing  furnace  at  a  while  heat.  The  oak  fire  was  pulled.  Imt  the 
lubes  continr.e<I  to  glow  and  melt  until  they  were  quite  destroyed. 

•■  The-  other  case  was  that  of  a  tug  l»oat  in  Xew  ^  ork  harbor 
where  the  phenomena  and  conditions  were  very  similar  tt)  those 
obtaining  on  your  locomotive.  The  boiler  had  been  emptied  and 
the  tubes  were  melted.  Ihe  exact  time  re(iuired  for  the  destruc- 
tive action  to  take  place  I  cannot  give,  but  in  all  essentials  it  was 
a  repetition  of  your  exf)erience. 

Now  for  the  explanation.  There  was  a  brick  arch  in  the  fire- 
box that  was  hot  when  the  fire  was  pulled.  -All  of  the  heat  that 
it  radiated,  in  cooling,  was  picked  up  by  the  air  as  it  flowed 
gently  into  the  tubes  on  its  way  to  the  stack.  Of  course,  this 
air  was  heated  to  a  hiuh  temperature  and  contained  the  usual 


^w^'  •i;ni 
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Fig.    5 — Condition    of  Tubes   Just    Back    of    Injector    Checks 

tile  condnistion  was  n«|t  lo>t  by  being,  carried  away  through  the     .  , 
>tack.   hut   remained   o4   the   spot   t<i  add  heat   to  that   generated    - ; 
and   the   closin.i;   of  thel  stack   only   made  a  liad   matter   wor^e   hy 
clieckinii    the   dr.ift    anJ   allowing   only   enough   air   to  enter   the 
tulies  to  keep  up  the  fii 

I  am  incHned  to  tlink  that  this  is  an  explanation  <  f  the 
phenomenon  because  tie  appearance  of  the  lubes  as  they  are 
siiown  in  the  photogra  ihs  is  so  near  like  the  ap|)earance  of  the 


tid>es  of  the   first   case 
for  the  same.     In  that  c 


ited  that  they  could  easily  be  passed  <vff 
se  there  was  no  doul>t  of  the  oxygen-iron 
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Mass    of    Tubes    arid    Solid    Matter    Taken    from    Bottom    of 


Boiler    Just 


Back    of    injector    Checks 


combusfi<'n  as  it  could  l)i   seen  to  per>i.-l  even  alter  the  original 
source  of  heat   had  been 
the  appearance  of  tiie  melt 
melted  by  burning,  and  y< 
with  the  tubes  of  vour  lo 


cattered.  In  the  case  of  the  tuy  lioat 
■il  tulies  was  that  of  tubes  that  had  lieen 
u  will  prob.ibly  find  this  to  be  the  case 


kvith  the  tuhes  of  your  lo4 .motive. 

Of  course,  the  obvious  rlinedy  will  he  to  lireak  do\ 
irch  whenever  the  fire  is    luUed  on  ;in  emjitv  boiler. 


could  not  possibly  ignite  u 

<'f    heat    and    this    was    ]ir 
:  rch. 


.••<"> 


wn  the  brick 

jity  Doner.     The  tubes 

e>s  there  had  been  a  previous  source. 

balilv    >taned    iiy    the   heal    from   the 
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Draft  Gear  Problem  And  Its  Solution 
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A  SOLUTION  OF  THE  DRAFT  GEAR  PROBLEM 

-;■:'■'{  -■■  ■■     ."■■.-■  BY  J.  W.   HOGSKTT'-'  .-,..   '■^'.:^.-' 

''''■'■         ■•'  -•         Chief  Joint  Inspector,  Fort  Worth.    I'cx.    ' 

:  .  IJow  many  (iiftcrcnt  (l(.|iartnients  <in  a  railr^la  1  ;a'c  atiVclcil  by 
jic  g<>od  ur  l)a<l  iK.rt'<>rniaiicc*  of  tin   (Iraft  gc'Jir.;  iiiiil  fr<>m  what . 
\;jc\vi>oinM?  •   ;-.;.•••-  ,"  -.•  \  ,    ■;  ,'.:-;:::-'l:i.:'/^  :'>'{■:::,■■■  :\\ 

■-■■•':;■■'    ^  /^ •■■;:>>; ''v-  :  :.^;.:-;pi:rcmasixg;..   .'■''■'■.' -'-^      ■^■'.\''  ■■■■■■''./■■ 

J  lie  inan  in  oharjjro  of  ptirchast-s  to.,  often  liwk";  only  at  first ■ 
ro..>t.  ami  if  <»iif  <Kvice  hai>iiins  to  ci«<t  ten  xr  tvyeUe  dojlar*; 
\firr  <nr  ni'Te  than  ani'tlur  tin-  iiiulur  prkxil  articW  is  oftoil 
tiinH'l  <io\vn.  At  the  same  lime  he  may  hme  appri>ved  reiiitisir 
tiyVnv  hefore  him  fur  a  lart^v  niimher  of  ciniik-rs  to  lie  iisetl  in 
repairs-  L;iiless  his  attention  is  called  to  it  he  woitkl  nat  assp- 
emiv  t4ie  couplers  pivrdiased  f<>f  repairs  vyitli.  the  ;g<Mnl  or  bad 
Work  of  tlu'  <'....ft  Lfear.  The  purcMiasin^  '>^A'ir  sh<ntUl  kriiHV' 
that  the  tiraft  i^ear  offers  its  first  relief  to  the  yoapler  ami  its 
pan-<.  as  the  shock  i>  transmitted  to  the  car  throiigh  the  cuiipler 
aihl  tile  drait  vfear.  If  the  gear  is  a  goi^  <»ne  th^v  shi)ck  \vW^ 
t)'  a  he  as  severe  on  either  tlje  car  -  or  coupler.  Ijence  fe\v<«r 
coiTplers    will    he  Heeded    in    rtittirs.      This    api>lies    to   knuckles. 

.  knuckle  jiins,  yokes,  eu'.  ()tlier  re<juisitit>ns  may  he  on  ihe 
pijrchasinK  olticer'^i  tksk  that  cotihl  Iw.-  re<luce<l  by  the  Use  of,  a- 
jiMod.  jnsteail  of  ;i  had  draft  jiear;  these  include  etid  sills,  ilrafl 
^!ll^.^i(Iill^  and  lining'  fir  replacing  Imrsted  ends,  rackt-d  siding 
and  rooiiiy :  ivm  the  life  nf  metal  roofs  is  dependent  on  tlie 
use  of  a  yood  or  had  «lra.ft  jjfcar,  "   v 

•"  If  the  executive  <irticer,  instead  of  cmujiendiiiii  the  intfchas'-; 
iiisi  oJhcet'  for  saviiiy  tivi'  itr  ten  dollars  a  car  < in  the  purchase 
of  tjye  oi^  t»'ii  thousand  cars,  would  look  more  u>  the  jiurchases 

•needed  -to  keep  the  car>   in   service,  better   results   would  obtain. 

:  V)f  course  the  purchasing  o3icera.s  a  rttle  has  it<i  rnechanicaK 
training,  and  jt  is  hard  for  bini  to  judge,  but  all  roads  havfe 
niechanical  mm  that  ir.ay  i  r  consnltiil.  ami  by  keeping  a 
record  <*f  purchases  ncede«i  to  rip-iir  the  cars  it  can  very  e.tsily 

■lie  decided  '.vlutlur  tlu-  ('  ;'. it   gear  sekcted  is  good  (»r  bad;   \ 

V      .   :.         .    ;       :    TUK    ME(:ir.VXKAJ,    Stl'KltlXTKNhKXT   V     -     .  -vA   .X;    :;!  ? 

The  mechanicar  siiperinteiuUnt  is  attected  liy  the  Use  tif  a 
good  cir  ba<I  draft  gear  from  the  fact  that  lie  is  interested  in 
getting  the  greatest  mibagr  and  longest  life  out  of  the  cars 
at  the  lowest  cost.  Uv  should  look  into  the  <K-.ign  of  the  <lif- 
fercnt  gears  submitted  f'T  iii-  coiisifUraiiou  to  inake  sure'that; 
hey  are  built  along  g<Hid  meclianical  lines,  He  slhuiUl  als«»  see 
that  they  are  apjilied  in  such  a  manner  that  the  inspectors  niay 
sec  \\l)tn  tluv  lut-d  attention,  and  when  the\  do  ne.e<l  attinti<in 
Jil  the  Wily  of  reiiair-  the  work  shouhl  be  done  at  tltice:  If  the 
draft  gear  is  kept  in  good cnditiou  a  reduction  in  the  damage 
to  other  pi'.Vts  of  the  car  is  sure  to  follow.  That's  what  the 
draft  gear  is  for.  It  is  like  i  i»air  of  shoes — you  go  out  on  , a 
rainy  day  with  shoe>  having  thiii  soW^'or  a  hole  in  them:  the 
result  is  uet  feet.  coldSi  soineti.nes  sore  tliroal  (tr  t>ther  troubles 
tiial  maki  \o;i  Imy  "Koek  .iiid  Rye'  virjjay  the  doctor.  .Moral: 
•Make  shoe  re]iair>  before  you  get  wet  feet.  It  is  the  s'i:iie  in 
pnrcha.sitig;"  Hhe  kiiii'i  111  a  shoe  vvill  wear  onl>  a  .short  time 
J)e(ore  giving  .  me  wet  feet :  V  others  will  wear  three  rtr'ftvur 
times  a>  long,  Imt  will  not  cost  three  or  four  times  as  much;  / 
I  he  .s'tnie  is  true  ol  the  <lrafl  gear.  There  is  so  tinich  to  be 
Ittst  by  the  use  of  bad  draft  gear  that  the  mechanical  man  sh-tubl 
-Spare  iio  time  in  looking  into  the  merits  of  tlie  varjovls  devices 
avail.ible  .Miove  all.  the  gears  sliould  be  tested  inuler  it  heary 
drip  hammer  to  see  if  tlnv  are  shock  «le.sirovers.  and  it  thev  arc 


Tlie  .prize    ariide'  and    thret-    fithefs    wire    iiitlili-iUeil    iii    tjie    j«ty    isku«. 
.paKe-  S6t.    ■     '■  :   "-        „  '       :.  ■        -        ;.     ^-   "\  :i.''  -.■ .  ':.;. 


:    fret;  fr<im'  m"r^^^  in  'ien'icc.    watch   ih^r   inerr ; 

l^irn^aiTee,:  laWtJunr  oitt  occasionally  itofd  test  them  to:  see  bo*  - 
'■:-  long  they  v\-i:lLper  form  tiootr,  work.  It"  V  . '   ;;>,,>;:  C:  'V      :     . 
<iel  yK»r.e;;stT(ieriorrirtic.er  to  let  yon  put  ivrfa   few   clerks  ta.^ 
'   keep  tncki'f  the  toiTil  Ci.isl  ot  cat  jwaiiitenance ;  not  draft  gear;, 
bre^krtgcs  Irecyuse  tJiat.  i*  pfi.  hp, 'c»)nse(iiienoe,     ft  |s  the  other  ■ 
hreak:;.g.>'  that  are.  :ca^^il^g  your  dollars  to  be  wastc«l.     Get  to. 
'   know  s< ■met bing  al m nit  the  gears  aH<i  car  lyres^kaRe'— that 'i  Vthat 

niechatii^-alsUieiV  should  dti.;  .      ;'';-.. 
^    A;  tew  Urni'^anddrillurs  a  year  spent  <«J  clerks  will  jriV^?  t?'?^ 
V  inechaiiicaT;  stii^eritUendent  hifi»rjnatu>»i  which  will  enable  him  to  . 
jntt   his   ringer  I'll   the  tr(»iible:Si»<n   and    rub   it    out.      With    jn- 
fvirmation  of  this  character  bef» ire  him  he  is  in  iiosition  to  ad- 
niinister    the    tnechanicaT    department     econctniically.     an<l     the' 
small  ainbutu  speijt  '^n  clerks  ^iU  i)e;nothtng  compare*!  to  th<? 
.saxings   effected.      It^   it   d<ies*iot  show-   a   savjiig  then    there    is 
something  else   wrong:     Vott  may  find  that  you  have  a  man  in. 
charge  of  the  mechanics  that  Wouhl  make  an  excellent  executi\-ie 
in    sotiie,  other   hue— a   niercliant.    a    fariticr,    a    pr«  »f<.*ssof:^  <•! : 
■    isciehce  or  >ome  other  ^valk  in  lite.  -  W4  are  all  g*)*^  ior'Sotiie*- 

thing,  JHjt:;,sometimvs   get    misplac«NL.:  .  'K  '■■'■: 

:>.;;■':■■■•;■,;;■.'}=•;:..  cLMU^cisT^  ■^-        ■;"■.->'■■""-.;■■'•'■;■  _,:'■  ';■'-; 

Does  the  claim  agtnn  kn«m-  tltot  Wis  pt>s«iil>le  to  strike -a  car - 
^: liard  e-tifnigh  to.  turn  over  a  .ose  or  liarreK  oi  breakable  gotMJ*;  ; 
.even  Avlicnst'jturely  ill' »cked.  destroy^ing  the  conteittsr     IXws  We: 
know  that  a  hard   blow  causes  grain  doors  to   spring,   shift   and 
-    break,  allowing  the  gram  to  s^iill  along  the  right  of  way,  pr^)- 
"^iucihjj-  a  Iwautiftil  ch  the  s|»ring  wliich  never  mattires  into.- 

:     anything  Init  ai'Ioss.'''        -•;,^^.;^  ':r-.  ',■■■'■•::,■■ 

Hid  \<ni  /e>ef  haAy  st«A-k  kiv>ck«i'.oi|f  tlieir'^         r-csulting  iii 
claims  for  damage?  '  ; 

Dill  you  ^ever  /see  a  car  stmck  liard  etiottgli  to  km  »ck  the  end 
.    out.and  then.TMn  it  througli  a  storm,  yvcttinff  everything  inside? 
T)o   yoii   k-tiovv   that    cars   that   are   Constantly   being    poutvded 
wilj  bwrsen  aluj  t\«r  the  metal  r^iof  or  covering  so  that  the  rain: 
rttiis  through  iiito  tlie  car  and  eillto  tlW  CoiUents?'  ^ 
f     D:o  you  ktioW;  Water  is  nvvtgt>i>fl  for  flow  iintil  yuu  are  ready 
.    to  make  the  breail?  .'^:':    '■'%'-,.■  ■'^:-  J"-  ;'".:■■' ■'■-^-y  ■   .: 

Do  yoti  ]<no\A-  water  is  l>ud  -fjif  cet«Bi?t  iitttil  yon  ar<?  readj-  jh.», 
make  the   C.Micrete?  ".;',%.  V    '■         ' -.    '      ■'  - 

Do  you  know  this  is  true  \vrlli  Everything  shipped  in  covered 
C:rs.:and  that  is  why  such  shipments  are  matte  in  oiv<'t:e<I  cars? 
/  -  Von  d'.'-r.  Well,  do  you  km.Av  ttne  kiitd  t>i  a  draft  gear  th  t 
<  nly  does  iiot  relieve  the  car  of  tlu?se  shocks,  but  protluces  a  ; 
i;reater  ninnbet  and  very  scveJk;^  «>nes  «^'i  aeco]Unt .of ; the  rec«.Mt! 
1  inn  not  goiiijf  .tTv.si»oil  the  effect OJt  my  article  by  tefling  you' 
;hat  there  is  a  tiraft  gear  that  is  a  cure-.tll.  that  will  destroy 
the  ettecis  of  all  sli.icks.  hut  there  is  a  great  difference  in  the 
amount  of  work  <>»ie  kii;«l  will  d«» -as  compared  to  anotlier.  The 
difference  is  sp' great  that  there-  are  thousands  antj  tlvousands  ot 
dollars  to  iKfsawL by  getting  the  right  one.- /  ;  -  's     : 

;  '  :  .        V   TIIK    (.iKXKKAI.    Sl   I'KKtNTtCXDKXT  ' 

Have  jM.nr  4jver  tlToug:^ln  when  looking  over  the  morning  btisi'-- 
iiess   reixxrt,  and  finding  that   <ihc  of  yonr  most   imixiriaiit  pas-" 
senger:  trains  \y-as;dehtyed  JW  minnte.s  or  more  at  Aime  statKm 
on  account  i if  the  freight  train  aheatl  lireaking  a  knuckle,  caus-. 
ing  the  traur  to  part,  a.nd  the  shock   due  to   the  emergency  ap-; 
plication  <  if  brakes  I lurstiii}:*  the  whole  end  of  a  vveak  car  out., 
.'pilling  the  cbmeiTts  over  rlie.  roadway;  that  if  you  ha«l  hail  a  draft 
!re:rlH.bind  the  Coupler  that   would  have  lessened  the   shock  nn 
ihe  Tvnuckle.  it  woubl  have  prevente<l  .ill  this  troidde? 
■      I  h'"^  is  a  lot  of  trouble  over  a  1>rokcn  knuckle  that  only  c<i*tV 
.,ti  cnijple^tf  dollars,  but  can  > on. give  us  the  cost  <vf  the  «lelay. 
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the  damage  to  air  hose,  the  htirsted  car  end,  the  U)ss  of  lading? 
The  knuckle  was  a  very  small  part,  yet  it  started  the  dollars 
rolling  into  the  sewer.  Why?  Because  the  draft  gear  failed  to 
do  its  work. 

Have  you  ever  while  riding  over  the  line  in  the  observation 
end  of  your  business  car  noticed  the  coupler,  draft  gear,  draft 
arms  and  part  of  the  draft  sills,  all  intact,  lying  along  the 
track  with  draft  gear  in  perfect  condition?  Did  you  stop  to 
think  that  the  car  was  broken  l)y  shocks  the  draft  gear  failed 
to  destroy  and  the  end  pulled  out  in  transit?  You  get  along  a 
little  further  and  find  the  car  pushed  in  on  some  siding  waiting 
for  repairs.  How  long  will  it  be  before  that  car  is  ready  for 
service  again,  and  how  much  will  it  earn  while  waning  for  re- 
pairs ? 

No  doubt  the  draft  gear  salesman  could  have  pointed  out 
with  pride  that  his  gear  was  as  good  as  new,  but  look  at  the 
car.  The  draft  gear  cannot  haul  freight  unless  it  has  a  car 
with  it. 

Have  ycu  ever  been  in  a  congested  yard  trying  to  hurry  tlie 
freight  out,  hustling  everybody  and  everyl)ody  doing  all  they 
could  to  assist  you.  with  the  engine  waiting  to  couple  onto  the 
train  as  soon  as  the  last  cut  of  cars  are  put  on;  just  about  that 
time  the  switchman,  in  his  great  desire  to  help  and  honestly  feel- 
ing that  he  was  a  part  of  the  big  railroad,  and  doing  his  little  bit 
to  help,  cut  tliem  off  and  they  ran  down  with  a  crash  that  broke  a 
coupler?  How  did  you  feel?  Did  you  pray,  whistle,  sing  or  swear? 

Now  just  one  claim — if  tlie  draft  gear  had  destroyed  the 
shock,  the  shock  could  not  have  destroyed  the  coupler.  Where 
is  the  expense  of  this  little  damage  going  to  stop?  Have  you 
ever  noticed  that  certain  stations  have  200,  300,  500,  600,  1,100 
or  more  bad  orders,  and  that  they  may  be  4,  5,  6,  8  10  or  more 
per  cent,  of  the  total  number  of  cars  on  the  line?  Have  you 
heard  the  superintendent  of  transportation  say  that  if  such  or 
such  a  sh(.p  could  give  a  pull  at  noon  and  release  50  or  more 
cars,  he  could  supply  the  needs  and  save  hauling  empties  from 
another  division?  Well,  with  all  this  liefore  you,  do  you  know- 
that  as  much  as  Y\  or  75  per  cent,  of  your  damaged  cars  are  due 
to  the  shocks  they  receive?  Do  you  know  draft  gear  should  de- 
stroy shocks,  and  not  the  cars? 

There  is  a  wide  difference  between  the  amount  of  work 
various  draft  gears  will  do.  I  am  not  going  to  tell  you  which 
one  will  do  the  most,  although  I  have  very  decided  views  on 
the  question.  You  can  find  out  for  yourself — then  go  to  it.  I'll 
say  this  much — you  must  look  among  the  friction  types  to  find 
anything   like   efficient   gears. 

We  have  in  a  limited  way  referred  to  four  departments  that 
should  be  interested  in  getting  the  best  draft  gear:  The  i)urchas- 
ing  officer,  general  superintendent,  mechanical  superintendent 
and  claim  officer,  and  can  find  no  advantage  in  having  anything 
but  the  best  device.  There  are,  of  course,  other  departtnents  af- 
fected. The  treasurer  can  turn  over  m(^re  money  for  better- 
ments if  he  does  nf)t  have  to  sjiend  too  much  for  repairs.  The 
traffic  department  can  make  a  better  showing  and  keep  its 
patrons,  if  claims  for  damaged  lading  are  kept  down,  if  trains 
are  moved  promptly  and  on  time,  and  if  the  equipment  is  al- 
ways ready.  The  greater  the  numlier  of  damaged  cars  on  hand, 
tbe  more  the  resources  are  curtailed. 

Inefficient  draft  gear  simply  means  broken  cars  and  inefficient 
equipment.  Inefficient  ecpiipment  means  inefficient  service.  In- 
efficient service  generally  means  that  somebody  is  looking  for 
another  joli. 

:''' There  is  only  one  place  or  one  set  of  men  on  a  railroad 
really  benefited  by  bad  draft  gear  conditions,  and  they  are  the 
men  who  repair  the  cars.  The  nutre  broken  cars,  the  more 
work  for  the  repair  men,  an'l  we  all  need  work  to  make  us 
happy.  The  question  is,  however,  could  not  a  whole  lot  more 
good  be  done  with  the  same  amount  of  money?  I  have  not 
given  any  statistics  for  the  reason  that  I  have  none.  I  am  work- 
ing in  the  dark,  but  the  leak  is  so  great  I  see  the  need  for  more 
thorough  investigation. 


The  questions  I 
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WH.AT    IS    TO    BE    DONE? 

Save  asked  are  put  in  a  respectful  way  ar  d 
are  not  intended  to.be  sarcastic.  I  have  no  intention  of  offeni- 
ing.  We  are  haviig  lots  of  trouble,  the  exact  cost  of  which 
could  be  shov.n  bylmore  attention  to  repair  records.  What  I 
would  like  to  see  would  be  a  committee  of  say  seven  men  a;- 
pointed  to  investigate  this  question  for  the  southern  railroads. 

Their  instructions  should  be  to  get  all  the  information  po  - 
sible  fearlessly.  Cohfer  with  draft  gear  manufacturers;  confir 
with  southern  railn^ads.  Make  public  the  results  of  such  ir- 
vestigation  no  matttr  who  liked  or  disliked  it. 

On  account  of  the  main  features  being  mechanical  the  ma- 
jority of  the  commi^ee  should  be  from  the  mechanical  depart- 
ment. This  committee  should  be  selected  from  different  roads 
in  tlie  south  and  be  composed  of  the  following  men :  general 
superintendent,  superintendent  motive  power,  mechanical  en- 
gineer, master  car  Ijuildcr  or  general  car  foreman,  mechanical 
department  clerk,  purchasing  agent,  claim  agent.  There  should 
be  an  odd  number  op  the  committee.  It  would  make  the  com- 
mittee larger,  but  twia  joint  car  inspectors  would  be  a  splendid 
addition.  I  WV:;  ;v:>^^-'  •" 

There  would  be  j^enty  of  work  for  the  nine  men  and  we 
would  surely  know  bj-  the  time  the  report  was  made  something 
more  about   the  question   than   is  generally  known   now.     It   is 

and  not  guess  work.  Men  of  the  South, 
instead  of   follow.  -  - .-     ■..•...    .    -     •   '  • 


knowledge  we  want 
get  busy,  let  us  lead 


WHY  ATTEMPT  THE  LMPOSSIBLE?  ;-  f;  :; 

''^'  BY  MILLARD  F.  COX      "    V  v '.  ^'^  :  ^J.        .  ■  ■  v" 

Thousands  of  draft  gear  devices  have  been  introduced,  pat- 
ented and  discarded.  More  patents  have  been  taken  out  on  car 
couplings  and  car  couiiling  devices  than  any  other  single  device 
known.  To  say  that  tnere  are  a  great  manj-  good  draft  gears  is 
to  err  as  badly  as  totdeclare  there  is  only  one,  or  to  intimate 
there  is  only  one  desianer. 

The  new  heavy  woolen  car  looked  well  when  it  first  appeared. 
It  chuckled  to  itself  irt  the  belief  that  with  its  deep  center  sills, 
braces  and  ties  it  woidd  withstand  terrific  blows,  and  deliver 
deadly  thrusts  to  the-  less  fortunately  constructed.  But  time 
went  on,  and  these  thi  usts  were  noticeably  no  less  in  their  fre- 
quency and  violence,  nsr  less  destructive  in  their  delivery.  Our 
new  friend  became  old  and  the  glory  in  which  it  once  reveled  de 
parted.  Frequent  shoj  pings  brought  it  into  disrepute  until  our 
twentieth  century  armoured  iron  clad  put  in  its  appearance,  when 
we  hoisted  the  distre  s  signal  and  bade  our  once  highly  re- 
spected "heavy  wood"  adieu.  With  the  introduction  of  the 
modern  all-steel  car.  drift  gear  geniuses  obtained  a  new  lease  of 
life.  The  subject  fresl  encd  up  considerably,  and  the  "now  we 
have  it"  l)ecame  a  ver  ^  familiar  phrase  to  many  of  us.  Our 
"dreadnaught."  withoui  the  slightest  ceremony  began  im- 
mediately to  poke  itsel  not  only  at  but  into  our  old  friend  the 
''heavy  wood,"  until  iti  was  unbearable.  The  "heavy  wood" 
hitched  up  its  trusses,  t  ghtcned  up  its  straps,  pulled  down  hard 
on  its  bolts,  buckled  or  reinforcements,  set  its  brakes,  and  de- 
fiantly bid  its  adversary  "come  on."  One  sudden  jerk  of  the 
hand  at  the  switcher  t  irottle.  aided  and  abetted  by  the  "iron 
clad,"  hunched  our  old  '  heavy  wowl"'  fore  and  aft.  She  doubled 
and  plunged  like  the  Ih  sperus.  except  as  to  "leaping  her  cables 
length" — nothing  short  c  f  such  a  performance  could  have  saved 
her  even  temporarily.  Ii  the  fatal  plunge  we  caught  sight  of  the 
draft  gear  disappearing  amid  the  splinters  of  our  old  friend. 
It  was  only  another  case  af  the  "survival  of  the  fittest." 

Modern  draft  gear  designers  have  kept  abreast  of  the  situa- 
tion very  well,  and  have  njchieved  notable  progress;  much  credit  is 
due  them.  In  spite  of  t^e  abuse  that  is  heaped  upon  them,  the 
good  draft  gears  make  ^s  reasonable  a  showing  as  any  of  the 
other  attachments  made  £lnd  designed  to  break  when  strained  be- 
yond their  limit.  Who  would  have  a  gear  th.it  would  stand  more 
punishment  than  the  car  itself?     Who  would  agree  to  make  a 


'■.f*inn- 
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^ear  stand  indefinitely  the  ramming  and  jamming  of  the  modern 
Mallet  or  Mikado  locomotives  and  their  loads  of  iron  clads? 
rhere  must  of  necessity  be  a  breaking  groove  somewhere  in  our 
,ars,  as  on  our  engines,  or  else  the  "'tail  will  wag  the  dog." 
Draft  gears  which  are  designed  to  gradually  absorb  the  shocks, 
with  the  fewest  number  of  pieces,  with  some  flexibility  to  all 
ui  their  members,  are  more  than  apt  to  give  a  good  account  of 
themselves.  They  have  already  shown  a  reasonable  amount  of 
efficiency.  Heedless,  headless  ramming  cars  into  each  other, 
especially  in  the  hump  yard  terminals,  is  the  most  discouraging 
thing  with  which  draft  gear  designers  and  car  repairers  have  to 
do.  The  cars  are  all-steel  and  can't  he  broken — let's  see — and 
away  goes  the  100  to  150-ton  ram  against  the  draft  gear.  The 
new  heavy  wood  is  just  as  good  as  ever,  Init  it  was  not  built  for 
such  service.  It  cannot  buck  successfully  such  a  formidal)le 
array,  nor  cope  with  such  conspirators  as  a  Mallet  engine,  all- 
steel  cars,  a  reckless  train  crew,  and  the  hump  yard  method. 

I  have  been  asked  how  long  a  locomotive  will  last.  It  is  no 
harder  a  question  than  "how  much  punishment  can  a  draft  gear 
stand?"  The  modern  hump  yard  method  is  the  last  conspirator 
in  the  list,  but  it  is  by  no  means  the  least  of  them.  Take  a 
train  of  85  cars  which  I  saw  a  few  days  ago;  allow  6  in.  slack 
to  each,  and  we  get  more  than  42  ft.  in  the  total.  These  trip 
hammer  blows  are  delivered  regular]}'  with  each  start  and  stop 
with  deadly  effect.  The  real  wonder  is  that  the  gear  is  not  de- 
stroyed sooner  than  it  is. 

The  best  draft  gear,  in  my  opinion,  is  the  one  that  absorbs 
consistently  all  the  blows  it  receives  in  regular  service,  dis- 
tributing such  as  it  cannot  take  care  of  to  the  undcrframe  with 
the  least  possible  amount  of  damage.  The  efficiency  of  the  gear 
depends  largely  on  the  design  of  the  car.  which  makes  them  in- 
terflependent  and  inseparably  correlated.  A  good  strong  gear 
under  a  weak  car  is  perhaps  better  than  if  this  condition  were 
reversed.  The  net  results  will  be  that  in  the  first  case  the  car 
will  go  to  pieces,  and  in  the  latter  the  gear  must  be  constantly 
renewed.  In  the  light  of  these  very  plain  practical  facts,  which 
many  of  us  will  readily  recognize,  why  not  adopt  a  rugged  gear 
of  moderate  first  cost,  giving  due  consideration  to  design  and 
C(>nstruction  of  both  car  and  gear,  keeping  in  mind  that  the  very 
best  that  can  possiI)ly  be  done  will  not  withstand  indefinitely  the 
punishment  the  rigging  is  subjected  to.  A  well  designed  spring 
gear,  with  springs  of  vanadium  heat  treated  steel,  and  all  other 
parts  of  a  corresponding  high  grade  material— the  best  of  their 
respective  kinds — will  give  results  as  satisfactory  as  it  is  possible 
to  obtain,  notwithstanding  the  voluminous  and  conflicting  evi- 
dence to  the  contrary,  .^v' v\:   v^  ■  ^     v^V^V 

•\  >;:Vn  j;   draft  gear  PERFORMANCE        ;;^;C;;?;> 

^'■^:l^'-'i}  I'^-^yi^y/;     BY  E.  s.  PEARCE  ■  ':-i:^^:";'-.-^v"^/;' 

It  will  be  the  purpose  of  this  article  to  set  forth  the  de- 
mands made  upon  the  draft  rigging  of  a  car,  the  means  em- 
ployed to  meet  these  demands  and  to  what  extent  they  have 
l»een   successful. 

'•"'     "    .'  FUXCTIOX    OK    .\    HRAFT    GE.\R 

There  are  two  functions  of  a  draft  gear:  First,  to  facilitate 
startmg  a  train  by  aiding  in  overcoming  the  inertia  of  each 
car  in  the  train.  Second,  to  dampen  or  absorb  the  shocks 
due  to  the  irregularities  in  the  track,  change  of  grade  and  a 
change  of  speed,  or  a  combination  of  the  two.  or  all  of  the  above. 

Inertia  of  the  train. — The  action  which  takes  place  in  a  draft 
gear  at  the  instant  the  train  is  starting,  may  best  be  under- 
stood by  the  following  simple  experiments:  If  a  small  spring 
balance  is  attached  to  the  leg  of  a  chair  and  the  balance  is 
pulled  an  action  similar  to  the  following  will  be  noted.  First, 
^vIth  a  steady  pull  the  spring  will  be  distorted  an  amount 
equivalent  to  the  force  necessary  to  overcome  the  inertia 
of  the  chair;  after  the  chair  has  started  to  move  the  distortion 
ot  the  spring  will  be  decreased  to  an  amount  equal  to  the 
force  required  to  keep  the  chair  in  motion.     Second,  with  the 


force  applied  suddenly  the'  spring  will  be  distorted  more 
quickl}-,  and  to  a  greater  extent  than  with  the  steady  pull. 
After  the  chair  has  started  to  move  the  action  will  be  the 
same  as  in  the  first  case.  If,  therefore,  in  starting  a  train, 
the  starting  force  is  quickly  applied,  a  smaller  initial  rated 
tractive  effort  of  the  locomotive  will  be  required  than  if  the 
force  is  slowly  applied.  It  is  the  purpose  of  the  draft  gea.r 
to  assist  in  a  sudden  application  of  this  starting  force,  and 
in  so  far  as  this  particular  function  is  concerned,  the  gear 
which  absorbs  the  least  amount  of  energy  will  prove  to  be 
the  most  efficient. 

Absorbiitf:  and  Cushioning  Shocks. — Draft  gears  are  called 
upon  to  absorb  or  dampen  shocks  which  are  received  under 
the  four  following  conditions  of  service: 

1.  Two  cars  meeting  while  running  in  the  same  direction 
at  different  velocities.      •'  >-,;.' T  *   .-V'iv ' 

2.  Two  cars  meeting  while  running  in  opposite  directions, 
either   at   the   same    or   different   velocities. 

3.  One  car  meeting  another  car  standing  still.        -  >  :^^    • 

4.  One  car  with  a  given  velocity  meeting  an  immovable 
body. 

Whether  a  c?ir  is  being  switch€4  or  **  running  in  a  train. 
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Fig.  i — Sum  or  Difference  of  Velocities  for  Conditions  1,  2  and  $>  .. 

these  four  conditions  will  be  met  with.  To  obtain  some  idea 
of  the  magnitude  of  the  blows  delivered  to  a  car  subject  to 
any  one  of  these  four  conditions  the  curves  in  Figs.  1  and  2 
are  given.  These  show  the  blow  delivered  in  foot  pounds  at 
various  speeds,  and  were  obtained  by  the  use  of  the  following 
formula  as  contained  in  the  Proceedings  of  the  American 
Railway  .Association  of  December  3,  1913.  .\ppendix  5.  The 
cars  are  considered  as  inelastic  bodies  and  in  the  calculations 
a  100,000  lb.  capacity  steel  car  was  assumed  to  weigh  43,000 
lb.  and  a  60,000  lb.  capacity  car  35.000  lb.  -•'iVf.v-ir.   'r  ' 

Case  1.     Two  cars  moving  in  same  direction.      "V' /-;'•'  :V^'-y 

W  X  \Vi(V  — V:)*      .,   ..,.;    ■Wi:ri,  •'^'' 


E  = 


In  which 


29.95  (W -f- Wi) 


W   rr  Weight  of  one  car  in  pounds. 
V    =   Velocity   of  one   car  in    miles   per   hour,   -•' 
Wi  =  Weight  of  other  car.       -■/•■..'  '."' 

Vi  =   \'elocity   of  other  car  in' miles   per  hour. 
E     =   Energy  of  impact  in  foot  pounds. 
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The  energy  of  the  blow  delivered  by  two  loaded  100,000  lb. 
capacity  cars  whose  velocities  differ  by  2,  4,  6,  8,  10  and  12 
miles  are  plotted  as  representing  the  maximum  blows  for 
these  speeds;  the  energy  of  the  blow  for  two  empty  60,000  lb. 
capacity  cars  for  the  same  difference  in  velocities  is  plotted 
to  represent  the  minimum  blows  for  the  same  speeds;  these 
are  shown  in  Fig.  1.  !  ■j.-;-^-''3,-.CCv..\,' :  I'l- 

^  ;  Case  2.     Cars  moving  toward  one   another.  .  '-fr- '"•  r' 

■^:V      ..:.-■:    .-.■■.     v:  WxWi(V  +  Vi)»        ..-r,-.. 

29.93  (W  +  Wi) 

The  curves  for  Case  1  represent  this  condition  with  the 
exception  that  here  the  velocities  platted  are  the  sum  of  the 
velocities  of  the  two  cars.  -'',.■.'' 

Case  3.     One  car  standing  still.  ^,  "■■^r:;-  ■;  :;■:: -vo.:*  =  •  : 

."/K"''''-;:' ;\  "  '    '   '        ~        29.95  (W  +  Wi)  ...  ,-.- .■^..--    • 

l^gl  1  will  also  represent  this  condition,  the  velocity  here 
being  the  velocity  of  the  moving  car.        •.'."•..> 

Case  4.     One  car  striking  an  immovable  body.     *•'  :,;.:  ..  /  ': 
E  =  .0334  X  W  X   V 

Fig.  2  shows  the  energy  of  the  blow  received  by  a  100,000 
lb.  capacity  car,  loaded  and  empty,  also  that  of  a  60,000  lb. 
capacity  car  loaded  and  empty,  when  striking  an  immovable 
body  at  speeds  up  to  12  miles  an  hour.        , -, 

It  will  be  seen  from  these  diagrams  that  a  maximum  blow 
of  from  80,000  to  340,000  foot  pounds  may  be  delivered  to  the 
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Fig.  2 — Energy  of  Blow  When  Cars  Strike  an   Immovable  Body 

draft  rigging  of  a  60,000  to  100,000  lb.  capacity  freight  car  of 
all-steel  construction  under  conditions  met  with  in  ordinary 
daily  service. 

..;';;-,     .    ,.  ;  -  TYPES  OF  DRAFT  GEARS 

There  are  on  the  market  today  two  principal  types  of 
draft  gears,  and  a  third  one  which  may  be  considered  a  com- 
bination of  the  two,  namely: 

(1)  Spring  gears,  which,  as  the  name  implies,  are  springs 
which   cushion   the   shocks. 

(2)  Friction  gears  which  are  dependent  on  the  principle 
of  the  resistance  to  motion  offered  by  two  surfaces  under 
pressure.     The   two   surfaces   are   usually  of  like   substances 


pressed  together  by  s  iff  springs.  Gears  of  this  type,  unlike 
the  spring  gear,  tend  \o  absorb  the  enerby  of  the  blows  deliv- 
ered to  them. 

(3)  Friction  spring  feears,  or  gears  which  absorb  the  blows 
delivered  to  them  by  tpe  friction  of  their  integral  parts,  which 
at  the  same  time  are  distorted,  producing  the  cushioning 
effect  of  the  spring  gear.  Gears  of  this  type  are  few  and  are 
generally  considered  %s   spring  gears.  f'' y'.' «!..•",. -v. v" 

Of  these  three  types  tlie  spring  gear  is  the  oldest,  the  sec- 
ond and  third  types  lieirlg  late  developments,  designed  to  meet  the 
increased  heavy  demands  of  service.  The  action  of  these 
three  types  of  gears  i'll  be  best  understood  by  an  analysis 
of  Fig.  3.  In  a  statiq  testing  machine  a  friction  gear  gave 
the  load  curve  which  ii  shown.     On  applying  the  load,  105,000 
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Fig.  3 — Static  Tests  of  Different  Types  of  Draft  Gears;^.,'.    ' 

lb.  was  required  to  cowipress  the  gear  one  inch,  while 
the  next  half  inch  requiried  an  increase  of  practically  125,000 
lb.  On  releasing,  before  the  gear  would  move  one-eighth  of 
an  inch,  the  load  had  to  be  reduced  325,000  lb.  The  spring 
gear,  on  the  other  hand,  had  an  equal  distortion  for  each 
increment  of  load  and  as  the  load  was  released  the  spring 
increased  its  length  a  corresponding  amount.  This  in  short 
represents  the  absorbing  action,  so  to  speak,  of  the  friction 
gear  and  the  cushioning  action  of  the  spring  gear. 

Another  type  of  gear  tested  gave  a  diagram  similar  to  that 
marked  "proposed  gear"  aad  will  be  referred  to  later.  ;•;..; 

Certain  tests  made  by  a, manufacturer  of  draft  gears  showed 
that  his  particular  gear  wjtnt  solid  under  the  blow  of  a  9,000 
lb.  hammer  falling  28.4  in.,  which  would  be  equivalent  to  a 
blow  of  21,280  foot  pounds.  Two  class  "G"  springs  went  solid 
under  a  10  in.  drop  of  a  9,000  lb.  hammer,  which  is  the 
equivalent  of  7,500  foot  p<|>unds;  the  first  gear  had  a  travel  of 
35^2  in.  and  the  second  ge^r  a  travel  of  2y%  in.  The  blow  in 
the  first  case  was  delivered  at  a  velocity  of  approximately 
8.3  miles  an  hour  while  'in  the  second  case  the  blow  was 
delivered  at  a  velocity  of  practically  5  miles  an  hour.  These 
represent  the  maximum  of,  several  tests  which  were  accessible 
to  the  writer.  \ 

It  will  thus  be  seen  that  the  present  draft  gears  are  prob- 
ably driven  solid  quite  frequently  and  that  the  car  is  called 
upon  to  bear  the  major  part  of  many  of  the  shocks,  whether 
equipped  with  spring  or  friction  gears.  "v  , 
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■,•  ;;V:  .:■';'•;*!-■  ^'•'.'Vv^'^;^    DRAFT   GEAR   TESTS  -/-•^'•'r' vv-^'-':^V--i:    . 

•V     in  view  of  what  has  just  been  said  in  connection  with  tests 
of  (Iraft  gears- a  brief  statement  concerning  the  present  meth- 
ods of  testing  them  may  not  be  out  of  place.     There  are  sev- 
eral  la)n>ratory   methods   now   used   for   testing   draft   gears, 
none  of   which   may   be   considered   as   entirely   satisfactory. 
This  is  due  to  the  fact  that  the  present  tests  do  not  represent 
a<tual    conditions,    and    the    results    which    are    obtained    are 
■   hicrely   comparative   for   the   various   makes   of   gears   under 
:    leach  particular  set  of  tests.       /V.    '    v:?  :"'^  •  ;S;;'.-'  •  ■.>;■ 

'.•'  The  drop  test,  which  is  most  used.  While  it  measures  tlie 
"'7f<)ot  pounds  of  energy  which  will  be  required  to  make  a  fric- 
'  tion  or  spring  gear  go  solid,  does  not  determine  the  ability 
of  the  gear  to  restore  itself  to  its  normal  condition.  The 
blows  are  delivered  after  the  8:ear  has  restored  itself  to  its 
normal  condition,  due  to  the  load  lieing  entirely  released.  The 
time  element  in  absorbing  the  blow  is  never  touched  upon. 
v.  The  static  load  test,  the  results  of  which  are  illustrated  in 
I'ig.  3.  does  not  apply  nor  release  the  load  suddenly.     Makers 
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;in  feet  required  to  deliver  a  blow  at  the  same  velocity  as  a 
car  moving  at  a  rate  of  from  1  to  24  miles  an  hour.  It  must 
be  borne  in  mind  when  considering  the  results  of  drop  tests 
that  a  small  weight,  comparatively  speaking,  falling  a  long 
distance,  may  deliver  a  blow  of  the  same  total  kinetic  energy 
as  a  heavier  \\  eight  falling  a  smaller  distance,  yet  the  larger 
weight  falling  a  short  distance  will  produce  a  greater  de- 
flection of  the  gear  tested  than  the  light  weight  falling  a 
longer  distance,  due  to  the  fact  that  the  rate  at  which  the. 
energy  of  the  blow  must  be  absorbed  or  cushioned  is  greater 
for  the  small  weight  falling  the  greater  distance. 

There  is  little  doubt  but  that  the  best  method  of  determin- 
ing the  relative  merits  of  a  draft  gear  is  by  means  of  an  actual 
service  test,  covering  a  large  number  of  each  particular  make 
of  gear  ■On  car*;  of  various  types. 

>    :    -     '•;      ■  '  '      SERVICE  RECORDS  ■■-.' '-;'-;-i''-,  '■  ■■':■''.  '  ■' 

The   following   tabulation    is   taken    from   a   service    record 
covering  a   total   of  888  cars   which   were   repaired   during  a 
period  of  thirty   days  in   home   shops.     The  percc-ntages   are 
based  upon  the  total  number  of  cars  io  Jierv ice  equipped  ^vith. 
each  type   of   gear.  ^.'^n  t  \:V  .  •   .,    .      ■  ;v..;.v,/; 

DtST.nBt'TioN     OF     l-AiLiTRES    Covering     lOO.OOO.     80.000    and     60.000     Lb. 
:•>-.;>   CA>AClTif  Cars  of  Ali--Steel.  Steel  U.KDERrRAME.  or  Coxtim-oub  .   ;  ': 
./=■;-■  Steel.  Dkaft   Sill  Construction      .  '      . 
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6       8      m      12      14      10     18     ZO 
■.-.'v  Veloc'ify  in  Miles  f^r Hoar. 

Fig.  4 — Height  of  Drops  to  Give  the  Same  Velocities  as  a  Car  IVIov- 
\- J.v....,   1.  .  '"9  at  Different  Speeds 

of  the  friction  gears  claim  the  diagrams  mentioned  represent 
the  energy  absorbing  capacity  of  the  gears  giving  such  dia- 
grams, but  it  is  doubtful  if  this  may  be  considered  any 
criterion  upon  which  to  judge  the  titness  of  a  gear  for  service. 
The  fact  remains  that  gears  which  have  made  a  wonderful 
showing  during  laboratory  tests  have  fallen  down  in  service 
within  a  comparatively  short  time. 

The  frequency  and  velocities  at  which  the  blows  are  de- 
livered and  the  length  of  time  that  the  gear  is  held  in  each 
particular  position  are  the  most  important  factors  in  the 
performance  of  a  draft  gear.  There  are  no  provisions  in  the 
present  methods  of  testing  for  determining  any  of  these  fac- 
tors, with  the  possible  exception  of  the  practice  of  placing 
a  gear  in  a  bulldozer  and  releasing  and  applying  a  load  until 
failure  of  some  part  of  the  gear  occurs. 

The  curve  in  Fig.  4  is  given  tp  show  the  height  of  the  drop 


//i,.    Broken  couplers 

;Z^'   Couplers    pulled   o«i. . 
Followers  broken    «>.-■ 


{Friction 
Spring  . 
.J  Friction 
■  *  i  Spring   . 
J  Friction 
'■^Spring   , 


Draft  gear  parts  bent  or  broken.  ..•.^:.|  s"rjng" 


l)raft  castings  broken 

Slieared  draft  casting  rivets 
Sills  bent  or  broken.  .;.<.,  .; 
Porket   rivets  broken...,,*,. 


.'';        J  Friction 
••;7:*^*T;;f  Spring   . 

■•'■.'■:■•■■"■';•  f  Friction 
'■-'■-■    :'  ,     t  Spring   . 

r'.'/.'i.  ■  J  Friction 
'/;"'.:•;•  (Spring    . 

' ::   .      j  Friction 


i.,.\!v,i  .193    percent.  » 

. .-.  i .^V-  -'03    per  cent.  •  . 

.;vi-,*   .0033  per  cvnt.;  - 
.  2vri^r   -009    per  cent,  /:  - 

. ,  >•.  .^   .018    per  cent.  •- 
,..;.;;. 052    per  cent.  ~.r 

."i.-^ji   .5         percent. 
.  i>.:;.."-  .098    per  cent, v 

;  . . .  .V  .01 84  per  cent.  v-. 
.0087  i)er  cent..-" 

...    .00      per  cent.- 
.  ...   .0062  per  cent. 

>'..   .051     i>er  cent. 
.v.  .042    percent.    . 

.li.  .063    percent..-'.' 
,<  Spring   ..i.;^_.v»   .366     percent.    = 

:---5^;:.^r'7;'''?v  ^■/!,v-- ■"   V  ;\      CONCLUSIONS  "v=--''^;-vf^>  >^-- ■.;;-^i,':> 

-.•The  above  tabulation  seems  to  indicate  that  with  the  ex- 
ception of  broken  pocket  rivets,  broken  followers  and  coup- 
lers pulled  out,  the  spring  gears  on  the  cars  of  all-steel,  steel 
underframe  or  continuous  steel  draft  sill  construction  are 
giving  better  service  than  the  friction  gears  on  the  cars  of 
the  same  construction.  Couplers  having  the  coupler  yoke 
keyed  on  would  not  only  obviate  the  failure  of  pocket  rivets, 
but  would  also  facilitate  the  work  of  repairing  broken  coupler:  . 
parts  necessitating  the  removal  of  the  coupler.  ->: 

.By  the  practice  of  replacing  wooden  underframes  with 
underframes  of  steel  and  the  application  of  continuous  steel 
draft  sills,  several  railroads  have  accomplished  a  great  deal;-, 
in  the  way  of  reducing  failures  due  to  the  draft  rigging.  The  ; 
draft  rigging  on  cars  equipped  with  friction  gears  is  more 
difficult  to  inspect  and  repair  than  on  cars  equipped  with 
spring  gears  and  for  this  reason  there  are  in  service  today 
cars  whose  draft  gears  are  of  no  use  so  far  as  performing 
their  duties  properly   is  concerned. 

The  fact  that  broken  couplers  and  draft  gear  parts  are  the 
chief  catises  of  failure  with  friction  gear,   seems  to  indicate 
that  it  is  the  blows  of  100.000  lb.  and  less  that  do  the  damaget:^ 
These  are  usually  delivered  so  quickly  that  the  friction  gear: 
of  300.000   lb.   capacity   has    not  the   ability   to   absorb   them, 
while  the  spring  gear  with  a  capacity  of  60.000  lb.  has  the 
ability  to  cushion  such  shocks  before  they  are  thrown  fully.  " 
upon  the  parts  which  are  most  likely  to  fail,    .-j.;:; >-  ■    v^k-;^. 
Considering    the    present    draft    gear    equipment  upon    t!itf 
market  it  would  seem  most  practical  to  build  cars  of   suffi- 
cient    underframe     strength     to     take     directly     the     blows     of.' 
200.000  lb.  and  tipward  and  to  equip  them  with  gears  capable 
of  absorbing   or   cushioning   the   numerous   small    shocks    up 
to  60.000  lb.  and  250.000  lb.,  above  which  limit  the  elasticity 
of  the  car  body  would  be  called  into  play.    This  would  mean 
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that  the  spring  gear  of  the  class  "G"  type  or  a  friction  gear 
such  as  that  proposed  in  Fig.  3  would  be  most  serviceable. 
With  the  use  of  friction  gears  of  smaller  capacity,  but  more 
initial  elasticity,  it  is  reasonable  to  suppose  that  methods  of 
construction  may  be  devised  which  will  obviate  the  present 
objectionable  features  of  construction  and  maintenance  and 
insure  better  service  from  the  gear.  

BEST  TYPE  OF  DRAFT  GEAR  FOR  FREIGHT  CARS 

•:-"'\:   '■■'•"■^  •■"•■■•  •'■■'  '••    ■  "•"•■    •   BY  C.  L.  BUNDY 

-..-^''    General  Foreman,  Delaware,  Lackawanna  &  Western.  Kingsland,  N.  J. 

In  your  March  issue  you  made  the  statement  that  one  who 
has  given  the  draft  gear  problem  much  study  claims  that  in- 
ferior draft  gears  are  costing  the  railroads  of  this  country  250 
million  dollars  a  year  in  damage  to  equipment  and  congestion  to 
traffic  at  terminals  due  to  bad  order  cars.  This  seems  high  to 
me.  However,  it  is  a  difficult  problem  and  one  has  to  take  into 
consideration  many  other  parts  of  the  car  that  may  fail,  together 
with  damage  to  lading  and  delays  to  traffic.  We  all  know  that 
inferior  draft  gears  are  responsible  for  many  of  the  ills  of  the 
freight  cars,  and  when  we  consider  the  great  number  of  gears 
that  have  been  designed,  it  shows  conclusively  that  the  trouble 
experienced  has  caused  men  to  give  much  thought  to  the  sub- 
ject, hoping  to  bring  out  a  design  that  would  better  meet  the 
requirements.  !■:' .,'i!:':".  :^  ■>.'{""'/■;•.;■'!; 

With  the  increased  weight  and  power  of  modem  locomotives, 
double-head  service,  heavier  trains,  and  heavier  cars,  the  draft 
gear  problem  has  forced  itself  more  and  more  on  our  attention. 
Designs  of  gears  that  for  some  years  gave  entire  satisfaction 
failed  badly  when  heavier  power  and  trains  were  introduced. 
The  expense  of  maintenance  of  the  draft  gear  has  been  on  the 
increase  and  is  a  larger  factor  in  the  total  cost  of  repairs  to 
freight  cars  than  it  ever  has  been.  In  modern  train  service  the 
shocks  are  beyond  the  capacity  of  any  reasonable  spring  to  ab- 
sorb, and  in  case  we  had  a  draft  spring  with  sufficient  capacity 
to  do  this  the  recoil  would  cause  many  failures  to  couplers  and 
other  parts,  and  the  damage  resulting  would  make  its  use  pro- 
hibitive. The  draft  gear  must  keep  pace  with  the  increased  ca- 
pacity of  cars  and  heavier  power  and  faster  service.  It  has  been 
demonstrated  very  thoroughly  that  the  spring  gear  can  not  meet 
the  present  day  service. 

The  draft  gear  on  the  freight  car  is  the  most  important  part 
of  the  car.  There  is  little  knowledge  of  the  actual  stresses  to 
which  the  draft  gears  of  freight  cars  are  subjected  to  in  actual 
service.  In  my  opinion  at  least  70  per  cent,  of  the  damage  to 
freight  cars  can  be  chargeable  to  buffing  shocks,  and  it  is  these 
shocks  that  are  causing  most  of  the  trouble.  The  prime  re- 
quirement of  an  efficient  draft  gear  is  capacity  for  absorbing 
shocks,  and  at  the  same  time  it  must  be  practically  free  from 
recoil.  If  we  have  a  gear  with  sufficient  capacity  to  withstand 
the  shocks  and  relieve  the  underframe  and  superstructure,  to  a 
certain  extent  at  least,  of  the  many  stresses  they  are  subjected 
to,  with  sufficient  flexibility  between  maximum  and  minimum 
because  of  its  effect  on  the  coupler,  then  we  have  an  ideal  gear 
and  the  best  way  to  determine  this  is  to  test  in  actual  service 
the  different  types  of  friction  gears  to  determine  to  a  certainty 
just  what  the  gears  will  do. 

I  have  come  to  the  conclusion  after  a  period  of  thirty  years' 
continuous  service  building  and  repairing  cars  that  there  is  a 
necessity  for  something  better  than  the  spring  draft  gear  so 
commonly  used.  We  should  have  a  draft  gear  for  freight  cars 
capable  of  withstanding  tensile  stresses  of  200,000  lb.,  and  buff- 
ing shocks  of  400,000  lb.  Another  most  important  thing  to  be 
considered  is  a  means  of  taking  up  slack.  Slack  is  bound  to 
take  place  due  to  wear  on  the  different  parts  and  some  means 
for  taking  up  this  lost  motion  must  be  provided,  and  in 
doing  so  the  travel  of  the  gear  should  not  be  reduced.  The  mat- 
ter of  slack  in  couplers  or  draft  gears  has  never  been  given  the 
attention  it  should,  and  cars  are  often  allowed  to  run  with  from 


\ 


2  to  6  in.  of  slack.     This  i$  bound  to  cause  damage  to  othei 
parts  if  it  is  allowed  to  continue.  ,  .-'■■:•;     =''=i.?.~ 

The  cost  of  maintenance  of  freight  cars  is  on  the  increase 
and  has  been  for  a  number  of  years.  This  is  due  to  a  number 
of  reasons.  First,  inadequate  draft  gears;  second,  the  rapid 
introduction  of  heavy  powerj;  third,  frail  construction;  fourth 
starting  trains  when  it  is  necessary  to  take  the  slack  a  number 
of  times.  If  all  cars  were  equipped  with  a  shock  absorbing 
draft  gear  of  sufficient  capacity,  much  of  the  trouble  and  expense 
would  be  avoided.  I  :"  ;•'  r'-.v;;!- /'••••:■';•'■;•' >'; 

The  draft  gear  is  receivmg  greater  attention  and  a  conclusive 
study  would  unquestionably  cause  us  to  recommend  the  appli- 
cation of  friction  draft  gears  to  old  cars  that  are  considered 
worth  repairing.  Not  until  this  is  done  can  we  expect  the  cost 
of  maintenance  of  freight  cars  to  drop.  Figures  as  to  the  rela- 
tive cost  of  maintenance  of  the  spring  compared  to  the  friction 
gear  show  a  vast  difference  ai  favor  of  the  friction  gear.  Not- 
withstanding this  fact  many  ^oads  are  slow  in  the  adoption  of 
the  friction  gear  and  as  a  result  are  the  losers  in  the  greater 
cost  of  repairs  to  the  cars.  This  is  true  not  only  of  draft  gear 
parts  but  such  other  parts  a|  longitudinal  sills,  end  sills,  draft 
timbers,  doors,  roofs,  and  ca^  ends,  to  say  nothing  of  damage 
to  lading  and  delays  to  traffifc.  "■.>■.•.•..:      '-^r  ' 

Observation  covering  a  number  of  years  in  the  shop  and 
yard  repairing  cars  indicates  that  draft  gear  failures  are  more 
common  than  failures  of  any  other  part  of  the  car.  Any  one 
doubting  this  statement  can  become  convinced  of  the  truth  by 
visiting  a  few  repair  shops  alid  noting  the  repairs  being  made. 
An  adequate  friction  draft  gear  will  reduce  the  broken  parts 
of  couplers  and  other  parts  erf  the  car  body  and  help  in  a  large 
measure  to  keep  bad  order  <ars  to  a  minimum.  v'i;  .  • 

J.  C.  Fritts,  master  car  bulder  of  the  Delaware,  Lackawanna 
&  Western,  in  a  paper  beforfe  the  Central  Railroad  Club  at  its 
September,  1913,  meeting,  gave  some  valuable  data  on  draft 
gear,  covering  a  period  of  twenty-six  weeks,  showing  the  fail- 
ures of  draft  gears  together  with  coupler  and  knuckle  failures. 
This  showed  the  friction  gears  to  be  far  superior  to  the  spring 
gears,  the  percentage  of  failures  being  17  per  cent,  against  81 
per  cent.  It  proved  conclusively  the  superiority  of  the  friction 
gear  over  the  spring  gear,  and  if  Mr.  Fritts  had  included  other 
parts,  such  as  draft  timbers,  end  sills,  and  longitudinal  sills, 
which  no  doubt  were  broken  in  many  cases,  due  to  the  spring 
gear,  the  result  would  show  ^  still  greater  percentage  in  favor 
of  the  friction  gear. 

To  determine  to  a  certainty  the  relative  values  of  the  differ- 
ent classes  of  draft  gear,  aild  also  to  give  manufacturers  of 
spring  gears  a  chance  to  test  their  gears  against  the  friction 
gears,  I  would  suggest  that  the  railroads  appoint  a  committee 
of  five  good  practical  men  refrcsenting  all  the  roads,  this  com- 
mittee to  be  independent  of  tjhe  Master  Car  Builders'  Associa- 
tion and  to  be  instructed  to  6t  up  a  number  of  cars  with  the 
different  types  of  gears  and  lest  them  out  in  service  under  all 
conditions,  the  cost  of  this  t^st  to  be  borne  jointly  by  all  the 
roads  represented.  A  test  of  this  kind  would  mean  the  survival 
of  the  fittest  and  would  furnish  valuable  information  for  the 
railroads;  at  present  many  ;roads  are  applying  draft  gears, 
knowing  little  of  the  actual  w*-)rk  they  will  perform.  We  have 
lost  much  time  on  this  important  subject  and  the  matter  should 
be  taken  up  and  settled  definitely  as  soon  as  possible.  After 
this  test  has  been  made  and  the  merits  of  the  different  gears 
are  known,  any  new  gears  designed  should  be  submitted  to  be 
tested  and  not  be  considered  unless  they  were  as  good  as  or  better 
than  the  ones  passed  on  by  tWe  committee.  The  device  of  any 
manufacturer  who  declines  to  $ubmit  his  gear  in  this  test  should 
be  treated  as  a  gear  failing  to  meet  the  requirements  -and  classed 
with  those  the  committee  would  not  recommend.  The  expense 
of  making  a  test  of  this  kind  would  be  money  well  spent  and 
the  amount  would  not  be  sufficient  to  work  a  hardship  on  any 
of  the  railroads. 

My  reason  for  recommending  a  special  committee  is  that  the 
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■members  of  the  present  standing  committee  of  the  Master  Car 
Builders'  Association  are  busy  men  who  can  not  spare  the  time 
to  do  this  work  to  which  the  committee  should  devote  its  entire 
time  until  it  is  Hnished;  in  my  opinion  the  service  test  is  the. 
only  sure  way  to  get  at  the  facts  as  they  exist.  A  test  of  this . 
kind  would  result  in  many  gears  now  in  use  being  discarded 
and  this  would  prove  to  be  a  saving  not  only  in  failures  to  draft 
gears,  but  the  railroads  would  not  be  compelled  to  carry  the 
different  parts  in  stock,     ' "-'- '^i V;/    ■,- :}':.. ^i:;:'   ■>--'  ::':.:■  '   • '  ;  •  /4'  •- "  :. 

I  know  from  personal  experience  that  most  repair  yard  fore- 
men make  a  practice  of  going  over  all  the  scrap  material  that  is 
picked  up  along  the  line  and  brought  into  the  shops  and  taking 
out  all  the  serviceable  parts  of  draft  gears,  knowing  they  will 
.come  in  handy  in  making  repairs  to  foreign  cars;  many  times 
this  saves  holding  a  car  for  sixty  or  more  days  for  material  or- 
d  red  from  the  company  owning  the  car.  The  discarding  of 
many  of  the  different  gears  would  render  this  practice  unneces- 
sary, at  least  to  as  great  extent  as  at  present,  \     ;>-,>■; 

In  considering  the  draft  gear,  I  am  afraid  railroad  officers  are 
looking  only  at  the  first  cost.  If  such  is  the  case  the  small 
amount  saved  in  first  cost  is  soon  spent  in  maintenance,  to 
say  nothing  of  the  damage  to  other  parts  of  the  car  and  dam- 
age to  lading  and  delays  to  traffic.  The  spring  gear  has  failed 
to  stand  up  and  meet  the  present  conditions.  There  are  friction 
gears  in  use  today  that  do  stand  the  service,  and  if  the  railroads- 
would  adopt  the  friction  gear  I  am  satisfied  much  of  the  trouble  ^ 
with  draft  gear  failures  would  be  a  thing  of  the  past. 

I  have  spent  the  greater  part  of  my  life  in  repairing  cars,  and 
have  been  in  a  position  to  judge  as  to  which  kind  of  gear  gave 
the  best  results.  In  conclusion  I  would  recommend  the  use  of  the- 
friction  draft  gear  for  freight  service  and  the  testing  in  actual 
service  of  the  different  types  of  gears  to  determine  the  capacity 
for  absorbing  shocks,  amount  of  recoil,  and  means  of  taking  up 
slack.  -■:>/' '■  '\-r:  .^:"^:--;.-^-ii-'..:  .v->;V.--;..V'--^' •■.•■.:  -^^.y.'  ^■'■-i::.-y''   >r^- -'-i-'r 


STUDY  OF  AN  INTERNAL  TRANSVERSE 
^         FISSURE  IN  A  FAILED  AXLE*  y      :  ; 


'\:  '.,'''  ''  -^  - '••%  :  ::■ .  ^■■-,   '\  BY  ROBERT  JOB  """'"■'('■:'}":.■ 

In   view  of  the  importance   and   the   dangerous   character   of  r-':-:.: 

the  tj'pe  of  failure  known  as   "internal  transverse   fissure,"   we  y.v  |^v: 

have  taken  especial  interest  in  the  study  of  a  10-in.  driving  axle  :M.-'{ 

which  recently  came  under  our  observation.     The  axle  in  ques-  '>.:>V. 

tion  was  of  plain  carbon  steel,  annealed,  and  said  to  have  had  Jj-)/;^-;v 

no   subsequent   heat   treatment.     It   was   received   in   a   shipment  ••..:';:;, 
direct   from   the   manufacturers   and   upon   receipt   at   the   shops,      ;-j,-j 

while  a  cut  was  being  removed   in  a  lathe   prior  to  mounting,  ::;■>•; 

it  broke  in  two  about  20  in.  from  the  end.     The  appearance  of  ■•■:  'V 

the  fracture  is  shown  in  Fig.  1.     A  band  of  bright,  clean,  un-  i'.-r  :\ 

oxidized  metal  is  seen  around  the  circumference  and  extending  ',;■;; ":' 
about  1  in.  toward  the  center.     Inside  of  this  band  the  surface      /'/:   ; 
of  the  metal  was  discolored  and  oxidized.     This  condition  did 
not    extend    into    the    steel    longitudinally,    but    was    simply    an 
oxidized  transverse  fissure  which  extended  over  the  inner  por- 
tion of  the  fractured  area.     The  surface  of  the  transverse  crack     .  -^   . 
was    rough    and    irregular,    and    two    longitudinal    fissures    were     -.^X 


s. 


TONGS  FOR  CARRYING  LARGE  PIPE 


BY  W.  H.  WOLFGANG 


•  In  handling  large  pipe  where  no  crane  is  available  the  tongs 
shown  in  the  drawing  are  very  convenient.  When  placed  around 
the  pipe,  from,  two  to  four  men  can  lift  pn  each  pair  of  tongs,; 


V- 


I^Diam. 


S^^ 


/ 


1^  Dtam, 


I     "  ^  4jr. 


|'^/>e/ 


-3'0- 


.'•■'i'  i.".-'-.'     Handy  Tongs  for  Carrying  Large  Sizes  of  Pipe 


A 


thus  handling  the  pipe  without  difficulty.  The  tongs  are  made 
of  wrought  iron  or  open  hearth  steel  and  may  be  made  in  sizes 
to  fit  any  diameter  of  pipe.  ;-..-;;;:     •::/^.--- ;v-^/-''."^^ 


Railway  Ties  in  New  York  State. — In  New  York's  rail- 
ways of  over  8,000  miles  practically  all  of  the  ties  used  in  the 
tracks  come  from  other  states.  Longleaf  pine  and  oak  are 
brought  from  the  South  and  chestnut  from  the  southern  Ap- 
palachian mountains.  These  ties  now  cost  the  railroads  from 
65  to  80  cents  apiece,  whereas  15  years  ago  they  could  be  pur- 
chased for  from  35  to  50  cents  apiece.  Many  railroads  are  plant- 
ing trees  to  supply  ties  for  the  future. 


Fig.    1 — Fractured    Surface.   Showing    Oxidized    Internal   Transverse 

;...,;y-';_  .Fissure  with    Cright   Metal  Around  the  Outside  > -.;, 

found,  one  across  the  center  of  the  axle  and  the  other  about 
IJ^   in.   from  the   circumference.    ,:-,  Vv--';    ;.;.  .^:^  :;.••, 
Three  borings,  from  the  inside  an'd  frorn  tlie  otltside  portions 
respectively,    were    taken    for   analysis.     The   anali"ses    are   as 
follows f ■:■/■:'_- '-[  ''../■'■.■■■:'■   •'.  ":'"-.>-t;vV:~-../--^,VH  ■;■■'";:>. -^  ':'i-'-"'^7\i.,-\y 


Outside 

Inside 

0.48 

0.47 

0.0.'2 

0.019 

0.46 

0.46 

0.0.^6 

0.031 

0.142 

0.161 

C^srbon,    per    cciit^-, ,  ■  ■.•  •■'•  r.,-*  •'^-.« ••>•.•'■  *  •^•-- •.'^'* «rv«-4 *.•  •-«• , 
Phosphorus,   per   cent. .... . . .'. ...... ; ....,;.;:  ^v. ...  »i ;  I'J  ».  -  ■ 

Manganese,    per   cent..;. .... .. . ,  ,  . ,  . .... /.■.!'•  •••  iV.'i,  .v.vv-. 

Sulphur,   per   cent..*  .».•..••  .i. . . ... . . .  ..*... .,.. ;-j'i  ........ 

Silicon,    per   cent. . . ; ;  ;>. . . .'...». .  . .  . ... ....  .,>,■...'.  .'iy. 

The  chemical  composition,  outside  and  inside,  is  closely  alike    ^  ■"■ 

and  within  the  usual  limits.     It  does  not  indicate  the  cause  of 

failure,  and  tlie  fact  that  the  proportion  of  silicon  is  moderate  ,    . 

indicates  that  no  excessive  amount  of  slag  was  present,  althpugiJ  I.;.:;.-;; 

slag  inclusions  were  found;  '  ,o    ^:^  ;  :>  ^^'■■' ■r'^'v^^^^ 

•  .  Test   specimens   were  cut   longitudinally   from  the  axle,   one  :.■;"!■;:. 

from   the  bright   outside   portion  close  to  the  surface,  and  one  '>-../. 

from   the  oxidized   portion   about   half  way   between   center   and    ~    "■ 

circumference.    The  results  of  the  tension  tests  are  as  follows : 

':■•   \ -■•■"' '^-  :...■■■' -■'^"       :     ';    ■:  Outside  Inside    '"V".'^ 

92.3-iO  76.0.^0 

54.080  45,410 

14.5  5.5 

29.6  12.3 


Tensile  strenjflli,  lb.   per  sq.  iny....'. 

Elastic  limit,   lb.   per   sq.   in......... 

Elongation   in   2   in.,   per  cent... ...'. 

Reduction  of  area,  per  cent. .  ..vv,*.. 


In  the  outside  portion  it  will  be  noted  that  the  elongation  and 

•.Abstract  of  a   paper  presented   before  the   .'American   Society   for  Testing 
Materials,  at  the  seventeenth  annual  meeting,  Jane  30  to  July  3,   1914. 


■ .. ',  '._"■  -*'i' ' '.i 


>/.>■■■  .^^J_■'  -.1  ; -.  „; 
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/the  reduction  of  area  of  the  metal  are  below  iiurmal,  while  in 
-the  inside  portion  the  results  indicate  radically  defective 
■;■  material.  ^.■■. ;^ ^v   •. ; \ 

;';  Microscopic  examination  was  made  from  sections  cut  from 
;,.tlie  above  test  specimens   with  results  shown   in    Figs.  2  and  3, 

•  at  SO  diameters.     From  these  i)hotomicrographs  it  will  be  noted 

•  that  the  size  of  grain  in  the  outside  portion  of  the  axle  was 
coarser  than  that  in  the  inside  portion,  and  that  the  size  in  the  in- 
side portinn  was  fairly  fine,  indicating  a  i)roper  annealing  tem- 
perature at  that  point.     A  slag  inclusion  is  shown  in  each  of  the 

;,  photomicrographs. 

'-      We  next   cut  a  transverse  section   from   the  axle  close  to  the 

-''point  of  fracture  and  on   polishing  and  etching   with   iodine   we 

v:  obtainecl  the  result  shown  in  I'ig.  4.     In  this  we  found  that  one 

y.side    of    the    axle — the    upper    i)art    in    the    figure — was    coarse- 

gr.'iined.    while   the   center   and   lower   part   were   of   line-grained 

structure   wiih  gradual   coarsening  near  the  surface.      The  steel 

throughout    the    section    was    rather    porous    and    contained    oc- 

.^casional    small    cavities    and   slag    inclusions.      Fig.    5    represents 

.the  condition  at  one  of  these  locations,  at  50  diameters. 

•  :;  I  he  relatively  coarser  grain  upon  the  outside  surface  around 
.  the    entire    circumference    than    inside    proves    that    by    the    time 

the  refining  temperature  had  jienetrated  to  the  center  of  the 
axle,  the  steel  upon  the  outside  portion  had  been  overheated, 
causing  increased  granular  size,  and  resulting  in  a  lower 
elongation  and  reduction  of  area  than  would  have  occurred 
otherwise.      This    condition    simply    means    that    the    annealing 

•temperature  was  not  properly  controlled;   in  other  words,  it   is 

•••■evidence  of  lack  of  careful  mill  practice. 

I  he  fact  that  the  size  of  grain  is  decidedly  larger  upon  one 
side  of  the  axle  than  uiion  the  other  proves  that  the  tem- 
perature upon  the  one  side  was  decidedly  higher  than  that  upon 
the  other.  This  condition  could  be  produced  by  use  of  an 
unevenly  heated  annealing  furnace,  or  it  would  also  result  pro- 

.  i'ided  the  axles  in  the  charge  after  annealing  had  been  cooled 
unequally  in  any  manner,  as.  for  example,  by  opening  the  door 
of  the  furnace  in  the  winter,  and  exposing  the  adjacent  steel  to 
the  cold  air.  The  same  condition  could  also  occur  if  a  charge 
of  axles  was  removed  from  the  annealing  furnace  when  at  a 
red  heat,  and  allowed  to  remain  piled  together  with  the  outside 


such  condition  would  naturally  result  in  weakness  which  would 
lessen  the  force  necessary  to  produce  lissures.  The  relative 
weakness  and  brittlenes^  of  the  interior  portion  as  shown  by 
the  tensile  properties  is  fully  accounted  for  by  the  evident 
lack  of  proper  cropping;  at  the  mill  and  the  intense  strains  to 
which  the  metal  had  bean  subjected. 

DISCUSSION 

It  was  maintained  in  tl  e  discussion  that  this  particular  fracture 
did   not   resemble  the  ti  ansverse   lissures  that   are   so  common 


^\^': 


Fig.  4 — Transverse   Section.  1    In.   from   the   Fracture,   Polished   and 

Etched    with    Iodine 


■-  A..- 


an  occurrence  in  steel  rails.  *  It  was  not  thoujght  that  this  fracture 
could  liave  occurred  because  of  defective  rolling  or  short  crop- 
ping, but  that  it  could  havelbeen  caused  by  improper  heating  of 
the  ingot  Ijefore  rolling.     If  the  cold  ingot  were  to  have  been 


;■>■■:-.'.■ 


Fig.  2 — Bright  Outside   Portion,   About 

\u    In.    from    the    Surface,    Polished 
■.••':■     and   Etched  with   Iodine;  50 
•  '^t  ■  Diameters 


Fio.    3 — Inside    Oxidized    Portion,    Mid- 
way   Between   Center   and    Circum- 
ference,    Polished     and     Etched 
with    Iodine;    50    Diameters 


Fig.    5 — Porous    Steel, 
the    Fracture;    50 


Section    Near 
Diameters 


portion  exposed  to  cold.  The  effect  would  be  to  chill  the  side 
of  an  axle  exposed  to  water  or  to  cold  air.  while  the  other  side 
in  contact  with  other  red-hot  axles  might  easily  be  maintained 
for  a  consideral)le  time  at  a  temperature  above  the  critical  point 
of  the  steel.  Under  these  conditions,  owing  to  the  difference 
in  relative  rates  of  contraction,  severe  torsional  strains  wouUl 
be  induced  which  might  easily  cause  rupture  of  the  metal. 

The  fact  that  the  steel  was  porous  in  spots  and  contained 
slag  inclusions  is  an  indication  of  insufficient  cropping  to  get 
to    sound    metal— in    other    words,    defective    mill    practice — and 


placed  in  a  hot  furnace  and  tl|e  outside  rapidly  heated,  it  might 
have  so  expanded  on  the  outsiide  as  to  have  i)ut  sufficient  tensile 
stress  on  the  interior  to  cause  it  to  fracture  and  show  a  lense- 
shaped   cavity   like   that   described,    r  ;-:'^  '/:::■■,  ■::-^-:\^y:':'\'^^  ■:■•'.'  \l 


line  will  be  about   19  miles  in 


New  Electric  R.mi.w.w  ix  Russi.\. — Plans  have  practically 
been  completed  for  the  constrt  ction  of  an  electric  railway  from 
Riga  to  Assem,  a  summer  reso  -t  on  the  Gulf  of  Riga.    The  new 


ength. 
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General  Foremen's  Convention 


.1  .■'"'  ^^ 


Including  Papers  on  Engine  House  Efficiency,  Air 
Brake   Maintenance    and   Olher  Shop    Problems 


-"■-  --*-■  ■■■• . ' . ' 


The  tenth  annual  convention  of  the  International  Railway 
General  Foremen's  Association  was  held  at  the  Hotel  Sher- 
man, Chicago,  111.,  July  14-17  inclusive.  A\'.  W.  Scott,  general 
foreman  of  the  Delaware,  Lackawanna  &  Western  at  Buffalo, 
presiding.  The  opening  prayer  was  ofifered  by  Rev.  Peter  J. 
O'Callaghan,  and  the  association  was  welcomed  to  the  city  by 
Leon  Hornstein  on  behalf  of  the  mayor  of  Chicago.  \V.  T. 
Gale  of  the  Chicago  &  North  Western  responded  to  Mr.  Horn- 
stein's  address.  F.  A.  Delano,  president  of  the  Chicago,  In- 
dianapolis &  Louisville,  addressed  the  association  at  the  open- 
ing session,  taking  as  his  subject  "Scientific  Management."' 
Briefly,  Mr.  Delano  mentioned  the  purpose  and  the  meaning  of 
scientific  management,  and  pointed  out  that  in  the  main  it  was 
a  new  application  of  old  ideas.  Whatever  kind  of  management 
is  to  be  followed  it  is  necessary  to  have  co-operation,  which,  in 
turn,  is  dependent  on  leadership,  and  that,  in  turn,  requires 
organization.  Mr.  Delano  made  it  plain  that  in  order  for  a 
foreman  to  succeed  he  must  carefully  consider  these  three 
items.  <:  -::.,\.---  ^..l  \\c,:_: .  -.:■'  ;:■.'■    -^'^  ■  ■•>;-^-vv;''=  .:■.   ^i-.^^-.---'  -■■y-r.-c-: 

■S     *V  PRESIDENT    StOTX'iS    ADDRESS  :   ^  >;•.-:.  i^^' 

Recent  events  have  brought  rather  prominently  to  public 
view  the  question  of  efficiency  and  economy  in  railroad  oper- 
ation. As  railroad  officers,  efficiency  and  economy  has  ])een  our 
constant  watchword.  Publicity  has  not  until  recent  years  en- 
tered very  largely  into  railroad  operation  and  the  public  has 
often  been  led  astray  by  not  being  correctly  informed  as  to  the 
methods  of  efficiency  and  economy  practiced  by  the  railways,- 
Every  puhhshed  statement  reflecting  credit  on  the  railways, 
whether  relating  to  their  good  intentions  or  to  their  able  man- 
agement, strengthens  them  in  the  public  esteem  and  tends  to 
promote  a  wise  and  judicious  solution  of  the  problems  of  gov- 
ernment regulation.  There  are  none  of  us  who  wish  to  evade 
discussion  of  our  efficiency.  As  far  as  the  mechanical  depart- 
ment is  concerned,  our  efforts  have  not  been  sufficiently  brought 
to  the  light  of  public  recognition.  This  is  one  of  the  purposes  of 
our  association.  Here  the  standard  of  efficiency  and  economy 
in  the  performance  of  every  function  incident  to  the  manufac- 
ture and  maintenance  of  the  locomotive  has  been  advanced  by 
comparisons  of  experience.  It  is  here  we  have  our  suggestions 
to  offer  for  the  betterment  of  our  power.  It  is  here  that  our 
companies  reap  the  benefit  of  our  experience,  thought  and  labor. 
To  that  end,  therefore,  we  should  all  participate^  in  the  discus- 
sion as  freely  as  possible.  ][/:.:'<,:  ■,y:::i-  .-s.  ■■■:■.,■■] '::y  ■ 

It  is  recommended  that  the  subjects  presented  at  this  con- 
vention for  discussion  be  retained  for  next  year,  except  the  two 
sulisidiary  papers,  and  also  that  the  number  of  members  on  the 
committees  be  increased  to  ten  and  that  they  be  selected  from 
roads  in  different  parts  of  the  country  in  order  that  all  the  con- 
ditions due  to  climatic  or  other  unusual  conditions  may  be  con- 
sidered. On  account  of  the  close  relationship  between  the  gen- 
eral foremen  and  the  Tool  Foremen's  Association,  it  is  believed 
that  if  it  is  possible  it  would  be  much  to  the  advantage  of  both 
associations  to  have  them  meet  during  the  same  week.    /-.:•.. -.^  ;< 

ENGINE  HOUSE    EFFICIENCY ^^v^Ti.v-^ 

•V,.;  :\.  BY  w  w.  SMITH  •^^■:-  :^'n   ■;■.;>;  v;- 

••.^'■,'',-^  Chicago  &  North  Western,  Chicago,  111. 

In  the  report  on  engine  house  efficiency  presented  last  year, 
the  difTerent  phases  of  the  subject  were  treated  in  a  general 
way.  The  subject  was  continued  so  that  new  material  could  be 
added.       .:>...• ;: .  •■■  V^X  ;<■'••  ''< --^--yW-::: ^ 

Engine  Mileage. — The  operating  department  by  co-operating  with 
the  mechanical  department  can  do  much  to  increase  engine  mileage. 


Trains  are  oftentimes  too  long  on  the  road  due  to  pcior  train 
despatching  or  overloaded  engines ;  engines  are  delayed  to  and 
from  the  train  yards  and  the  engine  house :  engines  are  delayed 
by  yard  forces  not  having  trains  made  up ;  and  oftentimes 
trains  come  in  or  are. ordered  out  in  bunches,  so  that  the  en- 
gine house  organization  cannot  handle  the  engines  in  the  man- 
ner they  could  if  the  trains  had  been  properly  spaced.  In 
storing  engines,  those  should  be  kept  in  service  whose  mileage 
comes  nearest  entitling  them  to  a  shopping.  If  poorer  engines' 
are  stored,  the  good  ones  are  being  worn  out  during  the  dull 
season.  There  is  undoubted  economy  in  long  runs  for  pas- 
senger engines,  even  though  they  arc  more  conducive  to  engine 
failures.  In  order  to  make  long  runs  a  success,  locomotives 
must  receive  very  careful  attention  at  engine  houses.  ■■.-r;{v^l. 

Pooled  or  Assi^incd  Pozicr. — Whether  it  is  best  to  pool  power. 
or  assign  each  engine  to  a  regular  crew,  is  a  problem  important 
t<j  engine  house  efficiency.  W  hen  an  engine  is  assigned  to  a 
regular  crew,  it  is  given  more  attention  by  the  crew,  there  is 
less  apt  to  be  delay  in  getting  away  from  the  engine  house, 
failures  are  less  apt  to  occur,  and  the  cost  of  maintenance  is 
sure  to  be  less.  A  system  of  regular  assigned  engines  has  been 
inaugurated  on  some  of  the  divisions  of  the  Chicago  &  Xorth 
Western,  with  very  gratifying  results.  The  runs  are  pooled — 
that  is.  regular  engines  are  not  assigned  to  certain  runs,  but  an 
engine  crew  with  a  regular  engine  will  take  anj  ruii  tliat  their, 
turn  on  the  board  entitles  them  to.  "."*■-  '-.;-•;-::<:>-  ■■f'.'-  :.. 
■  XJcrminal  Delay. — The  greater  cost  and  earning  power  of  re- 
cent locomotives  makes  it  more  necessary  than  ever  to  keep 
them  in  service.  1  he  question  of  turning  engines  promptly  is 
one  of  system  and  supervision.  In  turning  engines  at  terminals, 
the  most  valuable  units  of  power  should  be  given  the  preference. 
-Also  the  ash-pit  tracks  should  be  arranged  so  that  engines  not 
requiring  washing  out,  or  other  heax'j-  work,  can  be  run  around 
those  requiring  washing  out.  Where  a  hot  water  fill-up  line  is 
provided,  a  considerable  saving  in  time  can  be  made  by  letting 
water  out  of  the  boiler  and  re-tilling  with  fill-up  water  which 
is  nearly  at  a  boiling  temperature.  The  engine  house  foreman 
should  always  be  in  a  position  to  quickly  an<l  accurately  advise 
the  transportation  department  when  he  expects  engines  to  be 
ready  for  service.  Then  a  definite  prospective  figure  should  l>e 
given  to  the  yardmaster  two  hours  before  the  engine  will  be 
ready,  from  which  figure  the  engine  should  1)e  ordered. 

Engine  Delays. — At  busy  terminals,  where  important  trains 
are  despatched,  whenever  possible,  an  extra  freight  and  an 
extra  passenger  engine  should  be  fired  and  ready  for  service, 
so  that  in  case  of  the  unexpected  happening,  there  will  be  an 
engine  to  fall  back  on.  A  running  log  book  will  tend  to  elimi- 
nate delays  from  the  failure  of  either  the  day  or  night  engine 
house  foreman  to  notify  the  other  concerning  repairs  that  are 
left  unfinished.  It  should  be  the  duty  of  the  turntable  operator 
or  his  assistants  to  keep  posted  on  the  time  that  engines  are 
ordered,  and  see  that  engines  get  out  on  time.        '■■■^.  '•'.:.-;^'!-. '  " 

Eiif^iuc  Failures. — Each  new  failure  should  be  carefully 
studied,  as  well  as  the  past  failures  shown  on  the  records.  In 
this  way  it  is  possible  to  arrive  at  conclusions,  and  thus  t?ke 
action  to  prevent  recurrences.  Oftentimes  some  simple  little 
contrivance  will  prevent  costly  failures.  Enginemen  should  be 
required  to  report  any  unusual  trouble  or  delays  they  have  en- 
countered on  the  road  due  to  the  engine  or  cars — even  though 
a  failure  has  not  been  charged  by  the  transportation  dej)art- 
ment.  When  there  is  any  doubt  as  to  tlie  successful  outcome 
of  a  trip,  the  road  foreman  should  be  called  to  ride  the  engine. 

Milea<ie  Bcfzvcen   Shoppiii}is. — It   is  probably  best  to  compute 
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locomotive  costs  on  a  ton  mile  basis  so  there  will  be  a  tendency 
on  tile  part  of  master  mechanics  and  others  to  keep  engines  in  100 
per  cent,  efficiency  as  long  as  possible,  and  then  when  it  proves  im- 
practicable for  tlie  engine  house  to  further  maintain  them  at 
their  full  hauling  capacity  the  engines  should  be  shopped.  As 
an  average  figure  for  all  roads,  freight  locomotives  tlo  not  make 
more  than  40.000  miles  l)etween  slioppings.  and  passenger  en- 
gines not  more  than  80.000-100.000  miles.  Ordinarily  it  is  con- 
sidered good  practice  to  expend  60  per  cent,  of  the  maintenance 
costs  in  the  engine  house,  to  insure  I)est  road  service,  and  40 
per  cent    in  the  shop. 

'.->■  Too  frequently  the  shop  and  engine  house  do  not  work  in 
harmony.  There  are  many  things,  while  an  engine  is  stripped 
down  in  the  back  shop,  that  can  be  done  for  about  one-third 
the  expense  they  could  be  done  for,  four  or  five  months  after- 
wards.      ■■•■  ^  ':*"'  ■''■■'■:':■'■ -'r :% ['■:■]'■. r,  ;.•■:■;•■■;;.  ••••• 

,  Economy  in  the  Engine  House— The  intelligent  ordering  and 
use  of  material,  careful  watch  on  store  house  supplies,  close 
attention  to  fuel  consumption,  etc.,  are  factors  that  must  be 
watched.  There  are  unlimited  possibilities  for  saving  fuel  at 
the  engine  house.  Cylinder  and  valves  blowing,  cylinder  cocks 
and  relief  valves  that  do  not  seat,  leaky  whistle  and  pop  valves, 
leaky  boilers,  steam  leaks  in  the  cab,  improperly  drafted  front 
ends,  bushed  nozzles,  etc.,  are  all  sources  of  waste  that  are 
caused  by  imperfect  maintenance.  Then  there  are  direct  losses 
of  fuel  at  engine  house,  due  to  tanks  being  overloaded,  to  un- 
economical methods  of  firing  up  engines,  to  engines  popping  off 
on  cinder  pit  track  while  waning  to  have  fire  cleaned,  to  engines 
fired  too  long  before  they  are  ordered,  etc. 

V  .  Each  engineman  should  have  an  individual  tool  box,  which, 
together  with  the  oil  cans,  should  be  removed  from  the  engine 
at  the  end  of  the  trip  by  the  supplyman.  Engine  cushions 
should  be  securely  fastened  to  the  seats,  and  suitable  boxes  or 
racks  should  be  provided  in  the  cab.  for  lanterns,  emergency 
signals,  etc.  In  order  that  each  fireman  may  have  his  own 
shovel,  a  suitable  rack  should  be  placed  in  the  engine  house  to 
which  shovels  may  be  chained  and  locked. 

K'  Jlandling  of  Snitch  Engines.— When  switch  engines  are  de- 
layed at  the  engine  house,  or  are  so  poorly  maintained  that 
they  cannot  do  effective  work,  the  train  service  is  correspond- 
ingly impaired.  The  engine  house  should  make  every  effort  to 
furnish  switching  power  on  time.  As  an  aid  in  doing  this,  the 
wf)rk  at  the  cinder  pit  should  be  very  closely  supervised  at 
noon  and  at  midnight,  when  a  number  of  engines  are  in  at  the 
same  time  to  have  fires  cleaned.  Switch  engines  should  be 
held  in  for  inspection  and  repairs  at  stated  intervals.  On  sev- 
eral roads,  at  important  terminal,  a  system  of  relief  engines 
has  been  adopted.  With  this  plan  a  relief  crew  is  engaged  in 
taking  engines  to  and  from  the  engine  house  and  yard,  and  the 
regular  yard  engine  crews  do  uot  come  to  engine  house  with 
engines. 

Organicafton.— The  subject  was  considered  in  some  detail  in 
last  year's  report.  In  most  engine  houses  it  is  advisable  to  have 
at  least  one  engine  held  in  for  repairs  so  that  the  amount  of 
work  can  be  balanced.  Thus  when  running  repairs  are  heavy 
the  men  can  be  borrowed  from  the  laid-in  work,  and  when  run- 
ning repairs  are  light  they  can  be  shifted  to  the  heavy  work. 
As  far  as  possible  vacancies  should  be  filled  from  men  in  the 
ranks,  and  the  vacancies  in  the  day  force  should  be  filled  from 
men  in  the  night  gang.  When  workmen  know  that  good  service 
will  be  rewarded  by  promotion,  it  is  an  incentive  for  them  to 
do  good  ^^ork  and  stay  in  the  service. 

:\Co-of>cration.— The  fundamental  principle  involved  in  getting 
good  engine  house  service  is  the  in<lividual  interest  of  every 
employee  concerned,  and  the  co-operation  of  all.  Probably 
no  other  one  thing  can  do  quite  as  much  to  reduce  the  net  earn- 
ings as  friction  or  ill  will  between  the  operating  and  me- 
chanical departments.  The  closer  officials  of  the  two  depart- 
ments get  together,  the  better  will  be  the  results.  The  master 
mechanic  or   foreman  should  call   up  the  train  despatcher  the 


first  thing  in  the  morning,  and  help  him  to  line  up  things, 
thereby  heading  uft'  probable  failures,  and  in  return  receiving 
valuable  information  for  |iis  department. 

A  friendly  spirit  of  co-joperation  should  exist  between  master 
mechanics  and  foremen  erf  different  divisions.  It  often  happens 
that  engines  from  one  division  run  into  the  terminal  of  another 
division,  and  unless  there  is  harmony  between  the  men  of  the 
two  divisions  the  best  interests  of  the  company  must  be  sacri- 
ficed. I  -...i    ,',.'•        .•  ••  -      .• 

Terminal  Eacilitics. — THe  basis  of  efficiency  of  a  locomotive 
terminal  is  time,  and  evej-ything  should  be  arranged  with  this 
idea  in  view.  To  obtain  tiie  best  results  in  saving  time  between 
the  yard  and  the  turntabli.  the  engine  house  should  be  as  near 
as  possible  to  the  yards.  4nd  connected  up  with  suitable  tracks 
so  that  the  necessary  running  back  and  forth  can  be  done  in- 
dependent of  the  main  line ;  also  there  should  be  separate 
tracks  used  for  incoming  ^nd  outgoing  engines.  The  cinder  pit 
is  the  critical  point  in  tfie  locomotive  terminal,  and  this  is 
especially  true  during  setere  winter  weather.  It  should  be 
located  as  close  as  possiblt  to  the  turntable,  and  large  enough 
so  that  a  sufficient  number  of  engines  can  be  handled  at  the 
same  time. 

The  engine  house  shouhl  be  long  enough  so  that  all  engines 
can  be  housed,  and  with  some  room  front  and  back  and  at  the 
sides  so  that  the  work  wil  be  facilitated  as  much  as  possible. 
It  often  becomes  necessary!  to  move  engines  in  order  to  make 
repairs  to  rods,  etc.,  and  it  the  rails  are  extended  beyond  the 
front  end  of  pits,  the  eng  ne  can  be  moved  ahead  instead  of 
back ;  thus  making  it  unne  ressary  to  have  doors  open  in  win- 
ter time.  Pit  drainage  is  ilso  a  very  important  factor.  Good 
natural  lighting  is  one  of  the  most  important  features  leading 
to   a   high   efficiency   in   englie   house  work. 

A  hot  water  washing  and!  filling  system  is  almost  a  necessity 
in  any  important  engine  hokse.  Not  only  is  there  a  consider- 
able saving  in  the  time  th^t  engines  are  held  out  of  service 
for  boiler  washing  with  this  system,  but  there  is  the  added  ad- 
vantage of  increasing  the  Ifj'e  and  improving  the  condition  of 
the  boilers  themselves.  A  iblowing  down  line  should  be  in- 
cluded in  the  system,  and  it  should  have  a  capacity  sufficient 
to  empty  a  boiler  with  180  ,1b.  pressure  in  not  more  than  30 
minutes.  W  ashout  water  sh  )uld  be  provided  for  washing  out 
with  a  pressure  of  at  least  100  lb.,  and  at  a  temperature  of 
about  150  deg.  Then  the  filling  up  line  should  furnish  water 
at  a  temperature  of  about   130  deg. 

The  drop  pit  section  of  thd  house  should  be  from  100  to  112 
ft.  long,  so  that  engines  cani  be  spotted  in  any  position  with 
the  doors  closed.  In  engine  liouses  where  it  is  the  custom  to 
make  fairly  heavy  repairs,  a  drop  pit  should  be  provided  for 
dropping  the  entire  engine  truck  in  the  pit.  .so  that  repairs  can 
be  made  to  male  casting,  cylir  der  frame  bolts,  etc. 

There  slK)uld  be  a  vise  bench  at  every  other  stall.  Some 
consider  the  location  against  the  outside  wall  as  preferable  to 
between  the  .stalls  on  the  po^ts,  the  reason  being  that  in  the 
former  position  more  room  is ,  available  to  work  on  engines. 

Inspection  pits  placed  on  thd  incoming  tracks  should  be  shal- 
low and  simply  deep  enough  to  enable  a  man  to  examine  all 
parts  underneath.  These  pits  certainly  facilitate  the  movement 
of  engines  in  busy  times.  It  often  happens  that  an  engine  on 
reaching  this  pit  will  be  found  on  inspection  to  have  but  a  few 
nuts  loo.se  here  and  there  or  ij  in  need  of  some  slight  repairs 
that  can  be  made  on  the  pit.  The  engine  then  passes  through 
Its  different  operations,  goes  on  the  table  to  be  turned  and  is 
ready  for  a  return  trip.  This  saves  putting  the  engine  in  the 
house  at  all. 

Locomotive  Maintenance. — Lotomotive  maintenance  costs  con- 
tinue to  rise,  but  when  we  make  allowance  for  the  increase  in 
wages,  the  increased  cost  of  material,  and  the  added  complexity 
of  the  modern  locomotive,  the  cost  of  repairs  per  unit  of  work 
has  l)een  actually  decreased.  All  important  engine  houses  should 
be  furnished  with  an  ample  supply  of  spare  parts,  such  as  air 
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pumps,  lubricators,  injectors,  bell  ringers,  etc.,  which  should  be 
US'  d  to  replace  defective  apparatus,  whenever  it  will  take  less 
time  to  exchange  than  to  repair.  :*,\  C 

lluHiiiKg  Repairs. — The  heavy  labor  cost  that  attends  the  re- 
nr.  val  of  driving  wheels  in  the  ordinary  engine  house  requires 
that  most  of  the  running  repairs  to  locomotives  must  be  made 
without  removing  the  drivers.  Driving  boxes  cannot  always  be 
taken  care  of  in  the  engine  house,  but  the  careful  maintenance 
of  the  wedges  will  do  much  to  keep  the  driving  box  brasses  and 
thf  rods  in  good  shape.  In  order  that  driving  box  brasses  may 
l)e  maintained  in  the  engine  house,  and  without  the  necessitj' 
of  dropping  drivers,  driving  boxes  with  removable  brasses  have 
been  adopted  as  standard  by  the  Chicago  &  North  Western.  In 
order  to  lighten  the  maintenance  costs  of  shoes  and  wedges  sev- 
eral roads  have  adopted  a  flangeless  shoe  and  wedge;  also  a 
new  design  of  driving  box  which  has  part  of  the  inside  back 
flange  removed,  so  that  wedges  can  be  lined  down  without  taking 
dinvn  the  pedestal  binder. 

Lateral  motion  in  drivers,  trailer  and  engine  truck  wheels  is 
one  of  the  hardest  problems  to  contend  with  in  the  main- 
tenance of  locomotives.  In  order  that  end  play  may  be  taken 
up  in  the  engine  house  without  dropping  the  wheels,  and  with- 
rut  holding  engines  from  their  runs  a  box  has  recently  been  in- 
troduced with  removable  lateral  motion  plates  with  babbitted 
faces.  These  removable  plates  can  be  used  on  engine  and  trailer 
truck  boxes,  as  well  as  on  driving  boxes.  They  have  been 
adopted  as  standard  on  several  roads.  As  an  aid  in  taking  up 
lateral  in  engine  trucks,  it  is  the  custom  on  some  roads  to  bab- 
l)itt  both  sides  of  engine  truck  boxes  when  engines  are  under- 
going repairs,  so  that  in  the  engine  house  it  is  only  necessary  to 
turn  the  boxes  end  for  end  to  take  up  the  lateral. 

With  the  marked  increase  of  weight  and  power  of  locomo- 
tives, the  tire  mileage  has  decreased,  but  by  use  of  improved 
heat  treated  and  vanadium  steel  tires,  the  mileage  has  been  in- 
creased in  some  cases.  Vanadium  steel  tires  should  be  expected 
to  give  nearly  twice  greater  mileage  than  the  ordinary  carbon 
steel  tires.  Tread  wear  can  be  lessened  to  some  extent  by  keep- 
ing Sanders  in  good  order,  and  seeing  that  the  steam  distribu- 
tion is  equal,  so  there  will  be  no  unnecessary  slipping  of  drivers. 
Tires  are  sometimes  flattened  by  a  poorly  maintained  driver 
brake.  In  order  to  prolong  the  life  of  tires,  they  should  be 
changed  or  turned  before  the  flange  wear  is  excessive;  other- 
wise an  undue  amount  of  stock  must  be  turned  from  the  tread 
to  get  a  full  flange.  For  the  same  reason  steel  or  steel  tired  en- 
gine truck  or  tank  wheels  should  be  changed  before  the  flanges 
become  sharp.  The  retaining  rings  reduce  the  liabilhy  of  failure 
from  loose  tires,  but  they  make  it  very  inconvenient  to  change 
or  shim  tires,  and  hence  increase  the  cost  of  maintenance.  From 
an  operating  standpoint  a  lip  on  the  tire  is  almost  as  good  as  a 
retaining   ring.  ■  •.,   ^  ;■  .  .  v..;' •;,■  V   ,  ■.■;,    .o^...^.  ;::  -  v»v  ,.•..'. -, 

When  driving  boxes  and  wedges  are  well  maintained  very  lit- 
tle trouble  is  experienced  with  rods.  In  order  to  lighten  the 
maintenance  of  main  rods,  two  designs  of  solid  end  main  rods 
have  been  recently  introduced.  With  both  t}pes  straps  and  bolts 
are  eliminated — only  wedges  and  filling  blocks  being  used  in 
connection  with  the  brass.  The  Foulder  design  uses  the  same 
pattern  of  brass  both  at  front  and  back  of  the  pin,  while  in  the 
Markel  rod  the  brass  is  cast  in  steel  blocks.  The  former  has  to 
be  removed  from  the  pin  when  it  is  dismantled,  but  the  latter 
can  be  dismantled  on  the  pin. 

Sand  plays  a  very  important  part  in  the  performance  of  loco- 
motives, both  from  the  standpoint  of  fuel  economy  and  of  han- 
dhng  tonnage,  so  that  it  is  imperative  that  engines  leave  terminals 
with  Sanders  in  good  working  condition.  The  quality,  the  dry- 
ing and  cleaning  of  the  sand,  must  be  given  careful  attention. 
Ihe  secret  of  getting  good  service  from  sanders  is  the  careful 
attention  given  to  the  piping.  Fifty  per  cent  of  the  sand  failures 
are  due  to  split  and  loose  pipes  not  pointing  to  the  rail. 

\Vith  the  engines  now  in  use,  injectors  are  often  required  to 
supply  as  much  as  150  gal.  of  water  per  minute,  when  engines 


are  operating  at  full  capacity.  Hence  the  need  of  maintaining 
tank  valves  and  siphons,  feed  and  delivery  pipes,  injectors  and 
boiler  checks,  in  good  condition.  In  order  that  coal  which  acci- 
dentally falls  down  the  tank  manhole,  cannot  work  ahead  to  the 
tank  valves  or  siphons,  it  is  the  practice  on  several  roads  to 
extend  a  splash  plate  across  the  tank  in  front  of  the  manhole, 
and  cover  the  opening  at  the  bottom  with  screening.       ..vSi  "  >;.?:.y 

All  piping  should  be  securely  stayed  and  clamped,  otherwise 
it  is  impossible  to  prevent  leakage  and  breakage.  A  new  system 
of  clamping  has  recently  be^n  developed,  whereby  tlie  pipes  are  , 
held  rigidly  in  place  by  suitably  located  castings,  which  are  in 
most  cases  attached  to  the  boiler.  The  method  and  arrange- 
ment of  piping  is  very  important,  and  to  obtain  best  results 
l)all  jointed  pipe  unions  should  be  used,  and  they  should  be  lo- 
cated in  a  place  accessible  for  tightening;  also  elbows  should 
not  be  used  when  it  is  possible  to  bend  the  pipe.  Copper  pipes 
sometimes  give  trouble  by  wearing  through  where  they  come  in 
contact  with  the  sharp  corners  of  metal  cabs  and  running  boards. 
In  order  to  prevent  trouble  from  this  source,  it  is  the  custom 
on  several  roads  to  enclose  the  copper  pipe  at  the  exposed 
places  with  iron  pipe  of  larger  size.  .-  .' 

It  is  the  practice  on  some  roads  to  give  cabs  a  thorough  exam-     • 
ination  every  three  months.     And  if  they  are  found  loose  or  'n 
an  unsafe  condition  proper  repairs  are  made  at  once^^ '■.''.,••."='::••.■  ^:; 

Boiler  Maintenance. — The  systematic  use  of  blow  off  cocks 
in  connection  with  soda  ash  treatment  results  in  greater  life  of 
the  flues,  longer  periods  between  washouts,  decreased  scale 
formation,  and  fuel  economy.  The  following  rules  should  be 
observed  in  the  care  of  boilers  at  terminals:  ,v  ;>       ..-.  ..i    ;     \  i\\ 

When  fires  are  being  cleaned  or  dumped,  the  blower  should  he 
used  only  sufficiently  strong  to  prevent  smoke  from  emitting 
from  the  firebox  door.  '  .-■-•;:;,:<..•;  ^'K   :    '  ■      ';•  ■'- 

The  fires  of  all  engines  awaiting  service  should  be  banked  at 
the  front  flue  sheet. 

Unless  absolutely  necessary,  injectors  should  not  be  used  while 
fires  are  being  cleaned,  or  when  there  is  no  fire  in  the  firebox, 
nor  while  locomotives  are  being  used  on  their  own  steam,  with- 
out first  brightening  up  the  fire. 

It  is  the  consensus  of  opinion  that  boilers  should  be  washed 
with  hot  water.  When  hot  water  is  used  the  boilers  should  be 
tilled  through  the  blow  oflF  cocks  located  in  the  water  legs ;  when 
cold  water  is  used  they  should  be  filled  through  the  injectors. 
In  order  to  facilitate  the  work  of  washing  large  engines,  suita-  j 
ble  stands  should  be  provided  for  the  boiler  washers,  and  porta- 
ble troughs  should  be  used  to  direct  the  stream  of  water  from 
the  mud  ring  into  the  pit.  A  sheet  of  canvas  should  be  thrown 
over  the  part  of  the  locomotive  that  will  in  any  way  become  de- 
fective on  account  of  the  water  from  the  boiler  when  washing. 
A  sheet  of  canvas  should  also  be  placed  over  the  engine  truck, 
so  that  the  cinders  from  the  front  end  will  not  fall  into  the 
engine  truck  boxes. 

The  brick  arch,  like  other  boiler  appliances,  must  be  properly 
maintained  in  order  to  give  effective  service.  It  should  not  be 
disturbed  except  when  absolutely  necessarj- ;  when  it  is  neces- 
sary to  bore  or  work  on  the  flues,  only  the  center  row  of  bricks  ■ 
should  be  removed.  Only  enough  bricks  should  be  taken  out  to 
enable  the  operator  to  get  at  the  tubes,  and  they  should  be  re- 
moved as  carefully  as  possible  to  avoid  breakage.  To  get  best 
results  special  men  should  be  assigned  to  the  work  of  keeping 
up  arches. 

Locomotive  Inspection. — Where  the  most  satisfactory  results 
are  attained,  inspection  is  made  by  a  force  of  special  inspectors 
who  have  been  trained  to  inspect  certain  parts  of  the  engine. 
This  practice  is  followed  at  some  of  the  important  division 
points  on  the  Pennsylvania  Railroad.  The  head  inspector  ex- 
amines the  outside  of  the  engine  and  tender,  and  looks  at  the 
trucks,  wheels,  draw  gear,  brake  rigging,  couplers,  grab  irons, 
footboards,  pilot  steps,  and  all  safety  appliances.  He  gages  the 
couplers  for  height,  wear  of  knuckles  and  heads,  examines  the 
knuckle-lock  pins,  etc.    He  examines  driving  wheels,  flanges  and 
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tires,  main  and  side  rods,  brasses,  knuckle  pins,  crosshead  pins, 
crossheads  and  guides.  He  looks  for  loose  pipes  and  clamps,  oil 
cups  and  lids,  cracks  or  breaks  in  the  frame,  working  of  the 
cylinders,  missing  or  defective  safety  pins,  and  examines  the 
valve  gear,  springs  and  spring  rigging.  He  reports  hot  bearings, 
leaky  washout  plates  or  plugs,  or  any  other  defect  that  may 
come  under  his  notice.  He  has  charge  of  the  other  inspectors, 
and  sees  that  each  inspector  makes  out  a  report  for  each  engine 
inspected.  Another  engine  inspector  starts  in  under  the  pilot 
and  examines  all  parts  under  the  engine  and  tender. 
'.:':  riie  head  air  brake  inspector  examines  the  brake  valve,  air 
pump,  gages  and  governors,  noting  the  dates  on  the  tags.  He 
reports  them  for  attention  after  30  days  from  the  date  on  the 
tag.  He  examines  air  pipes  and  reservoirs,  the  sanding  devices, 
gage  glass  and  gage  cocks.  He  is  required  to  try  them  and  blow 
them  out.  He  notes  the  condition  of  the  fire  door,  the  apron 
and  foot  plate,  washout  plugs,  sprinkling  hose,  etc.  He  exam- 
ines the  throttle  gland  to  see  if  the  packing  will  last  until  tiie 
engine  is  due  for  washing.  His  most  important  duty  is  to  exam- 
ine the  crown  and  side  sheets  for  leaks,  and  to  note  the  condition 
of  the  flues.  This  examination  is  made  in  the  presence  of  the 
engineer,  and  before  he  goes  oflf  duty.  This  inspector  also  ex- 
amines the  stay-bolt  and  boiler  washout  tags,  notes  when  the  en- 
gine is  due  for  staybolt  test  or  boiler  washing,  and  keeps  a  book 
record  of  these  items. 

One  duty  of  the  head  air  l)rake  inspector  on  roads  equipped 
with  track  troughs  is  to  lower  the  water  scoop  while  the  man 
underneath  gages  it.  to  see  that  it  is  neither  too  iiigh  nor  too 
low.  This  man  underneath  is  also  an  air  brake  inspector,  and 
he  examines  all  air  pipes,  hrise  and  connections  lielow  the  run- 
ning board,  brake  rigging  of  engine  and  tender,  notes  the  piston 
travel  and  locates  leaks  of  every  description.  :"   "'  '. 

..The  steam  heat  inspector  examines  all  valves  in  the  cab  and 
at  the  rear  of  tender,  all  joints  and  pipes  between  engine  and 
tender,  and  on  front  and  rear.  He  tests  the  governor  to  operate 
at  100  11).,  and  reports  any  leaks  or  defects  in  the  portion  of  the 
equipment  for  which  he  is  responsible.  "  .'■  :.'. 

When  these  examinations  have  been  completed,  from  four  to 
five  miniUes  being  sufficient,  each  man  writes  his  report  on  the 
proper  form,  and  sends  it  by  pneumatic  despatch  tube  to  the 
engine  house  office.  I>y  this  means  the  reports  covering  the 
Condition  of  the  engine  reach  the  work  distributor's  desk  almost 
.as  soon  a§. the  engine  reaches  the  ash  pit. 

■'■'    '^-t-.'.--^'  ';.'"■  .•■'■:■  Y'---  DISCUSSION    .    .;-■''  ^'■■:    '  '', -./:•'•■:' 

The  convention  seemed  generally  in  favor  of  assigning  power, 
and  several  casts  were  mentioned  where  roads  had  gone  I)ack 
to  the  assigned  power  from  a  general  pooling  system,  it  was 
I>)inted  out  that  the  enginemen  would  be  more  interested  in  the 
con<lition  of  their  locomotives,  report  defects  that  they  other- 
wise would  not  bother  about,  and  follow  uj)  the  defects  to  see 
that  they  were  properly  corrected.  .\s  a  general  proposition, 
hy  assigning  power  the  mileage  between  shoppings  will  be  in- 
creased, the  engines  will  be  maintained  in  better  condition, 
there  will  l)e  a  decrease  in  the  cost  of  locomotive  supplies,  a 
decrease  in  locomotive  failures,  and  a  decrease  in  the  necessary 
siiop  fi»rce  to  maintain  the  locomotives.  It  is  also  possible  to 
locate  the  man  that  is  not  giving  his  engine  proper  attention. 
In  the  pool  system  one  careless  man  will  often  cause  defects 
on  most  of  the  engines  he  handles.  X.  P>.  Whitsel.  of  the  Chi- 
cago &  Western  Indiana,  which  road  handles  the  engines  of 
several  tenant  lines,  reported  that  a  marked  difference  could 
be  seen  on  engines  used  in  the  pooling  system  and  those  that 
were  assigne<l  to  special  engineers. 

J.  S.  Sheafe.  master  mechanic.  Baltimore  &  Ohio,  pointed  out 
that  much  could  be  done  by  the  general  foreman  to  decrease  the 
time  the  engines  are  held  at  the  terminal,  mentioning  that  on 
one  road  it  had  been  found  that  it  took  19  hours  to  get  a  loco- 
motive from  the  ash  pit  ready  for  service.  In  this  connection, 
the  inspection  pit  was  spoken  of  as  being  of  great  advantage. 


some  cases,  locomotives  an 
others  and  again  some  roac 
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The  Central  of  Georgia  coi  er  their  inspection  pits  and  lind  tha 
the  men  will  take  more  caie  in  going  over  an  engine,  especialb 
in  rainy  and  hot  weather.  One  member  stated  that  90  per  cent 
of  the  engine  failures  coul  1  be  charged  to  poor  inspection  an' 
organization.  The  lack  of  organization  has  a  great  deal  to  d< 
with   the  terminal  delay. 

In   regard  to  the  mileag< 
took   exception   to  comparisans   that   are   frequentlj'  made,   as 


between   shoppings,   some   members 


m 


much  more  heavily  loaded  than  in 
s  have  a  different  system  of  making 
repairs  in  the  roundhouse^  and  back  shop  which  materially 
lengthens  the  time  between  j  general  shoppings.  Exception  was 
taken  to  the  author's  cost  of  $2,000  for  general  overhauling: 
it  was  believed  that  when  the  best  grade  of  work  is  done  and 
satisfactory  material  is  usee  this  cost  will  run  up  to  $2,500,  or 
even  to  $6,000,  according  to  the  size  of  the  power.  .,- 

Regarding  economy  in  the  engine  house,  it  was  pointed  out 
that  much  could  l)e  done  by  keeping  small  material,  such  as 
shims,  etc.,  in  the  storehous^e  ready  for  use.  At  the  Burnsidc 
shops  of  the  Illinois  Centra^  a  meeting  is  held  once  a  month 
of  all  the  foremen  in  the  plant,  and  economies  around  the  plant 
are  discussed  and  suggestioils  offered  by  the  various  foremen. 
The  men  are  made  to  appreciate  the  cost  of  various  articles  and 
in  this  way  are  more  particular  as  to  the  material  they  are  liable 
to  waste.  A  close  supervisicjn  is  kept  on  material  and  especially 
on  scrap.  In  this  regard,  it  is  policy  to  specialize  the  work  as 
much  as  possible,  have  certain  men  do  piston  work  and  certain 
men  the  rod  work.  etc.  Sd\eral  roads  are  cleaning  their  en- 
gines with  oil  and  hot  water,  and  find  that  it  gives  very  good 
results.  I 

b( 


The   members    seemed   to 
writer  of  the  paper  as  regar 


je  thoroughly  in  accord  with  the 
s  the  co-operation  between  general 
foremen,  roundhouse  foremen  and  the  chief  despatchers.  Many 
times  a  foreman  can  so  advise  train  despatchers  in  case  of  en- 
gine failures  out  on  the  roa(  that  much  time  can  be  saved  and 
many  times  their  advice  wil    prevent  a  failure.  'i  ■-.>.'■.• -;.•," 

•••/•>«.        THE      CEXERAL      FOREMNN      AND      SHOP      EFFICIENCV 

J.  S.  Sheafe.  master  mechanic  of  the  Baltimore  &  Ohio,  spoke 
on  the  relationship  of  the  gieneral  foreman  to  shop  efficiency. 
He  pointed  out  that  the  gentral  foreman  must  have  a  good  or- 
ganization. The  sub-foremen  should  be  capable  of  carrying  the 
detail  load  in  their  respective  \departments.  but  at  the  same  time, 
the  general  foreman  should  1  :eep  in  touch  with  the  work  in  a 
.\  general  foijeman  should  use  tact  in  dealing 
t  them  with  the  same  respect  that 
his  superiors.  Driving  or  rough 
ly  a  temporary  effect.  Efficiency 
sed  production,  but  includes  the 
materials;   do  not  scrap  material 


ale 


general    way. 

with  his  sub-foremen  and  tre« 
he  would  like  to  l)e  treated  b 
treatment  of  the  men  has  or 
does  not  always  mean  incre 
economical  use  of  locomotive 
too  hastily. 

A.  Masters,  of  the  Dclawale  &  Hudson,  in  replying  to  Mr 
Sheafe,  mentioned  that  the  capacity  an<l  ability  of  a  general 
foreman  are  measured  by  the  subordinates  he  has  under  him, 
and  that  he  should  so  treat  hem  that  they  will  reflect  to  his 
credit.  The  opportunities  f o  ■  the  general  foremen  are  very 
good,  as  they  arc  generally  in  the  road  to  advancement  and 
should   train   themselves   accordingly. 

I  ■""?=-- ■•.^.'  ■ 

.\1»DRESS   BY    .\l   P.    I'RENDERG.XST    " 

.\.  P.  Prendergast,  superinteident  of  machinery  of  the  Texas 
&  Pacific,  gave  an  address  f roi  i  which  the  following  is  taken  :•■. 
It  is  my  conclusion,  after  n  neteen  years  of  practical  contact 


with   shop  employees  and  con 


what  we.  as  foremen  and  supervisors,  make  them.     The  success 


of  any  organization  or  body  of 


itions,  that  our  men  are  largely 


employees    is  dependent  upon  the 


manner  in  which  they  are  dire  ted  and  developed.  It  is  difficult 
to  establish  and  follow  a  definej  system  by  which  alone  to  govern 
the  supervision  of  the  various  departments  of  our  shops,  and  espe- 
cially repair  shops.  It  is,  therefore,  necessary  to  give  study  and 
consideration   to   each    individi»l   employee   in   order  to   under- 
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stand  his  fitness,  and  to  bring  out  the  best  efforts  oJ[  our  men 
wiihout  resorting  to  undesirable  methods.    ''■::-''"^  '-■)^'/^^'--'..  ••'■'■S:, 

i'ailure   on   the   part   of   foremen   and   supervising  officers   of   - 
l.i^her  rank,  to  give  sufficient  thought  to  the  adaptability  of  em-  - 
plcyees  for  the  different  lines  of  work,  as  well  as  a  lack  of  in-  ;. 
tcrcst  in  rendering   assistance  to  employees  as   they  undertake 
duties  that  may  be  new  and  difficult  to  them,  is  largely  respon- 
siiiie  for  the  aggressive  attitude  of  many  of  the  employees  and  the 
tactics  to   which   they   sometimes   resort.     The   failure   to   show 
ojiportune  acts  of  kindness  and  thoughtful  consideration  to  our 
employees  has  resulted  in  lack  of  interest,  which  in  some  respects 
borders  on  disloyalty;  employees  who  have  been  allowed  to  drift 
are  usually  influenced  by  other  sources  that  do  not  contribute 
toward  their  improvement. 

Lack  of  attention  to  details  by  foremen  is  a  contributory  cause 
of  mental  disturbance  in  employees,  which  in  turn  interferes 
with  their  capacity  for  production.  I  refer  particularly  to  the 
failure  of  foremen  to  interest  themselves  in  the  matter  of  con- 
veniences for  employees  in  the  handling  of  their  work,  as  well  as 
providing  for  their  bodily  comfort.  It  is  a  common  condition  m 
many  shops  to  find  employees  trying  to  make  headway  with  de- 
fective t<iols.  Difficulty  is  also  experienced  because  of  delays  to 
which  they  are  subjected  in  securing  their  work  from  different 
departments;  frequently  this  is  the  result  of  a  privileged  foreman 
l)eing  permitted  by  those  in  charge  to  demoralize  the  organization. 
Tiie  general  foreman  is  one  of  the  most  important  members  of  the 
organization  in  repair  and  manufacturing  shops ;  the  success  of 
any  shop  management  is  largely  dependent  upon  him.  It  is. 
therefore,  essential  that  he  set  an  example  that  will  serve  as  a 
strong  incentive  and  guide  to  the  employees  in  his  charge,  both 
on  and  off  duty.  I  have  always  found  a  large  percentage  of  rail- 
way employees  prone  to  follow  their  leaders.  The  necessity  for 
shop  supervisors  to  conduct  themselves  along  lines  that  are  above 
reproach  is  just  as  important  to  their  success  as  it  is  for  them  to 
give  their  willing  and  continuous  application  to  the  duties  and 
responsibilities  entrusted  to  their  care.  •  /■.'',".;;.:  -i-'.  .  ■:,   > 

One  of  the  most  common  causes  I  have  found  to  be  responsible 
for  ineffective  operation  is  the  disposition  to  delay  important  du- 
ties until  a  more  opportune  time,  which  never  arrives.  How 
many  times  have  foremen  been  heard  to  repeat  some  old  com- 
plaint about  conditions,  the  relations  to  some  other  department, 
etc..  until  it  almost  appears  that  this  old  trouble  upon  which  he 
harps  completely  monopolizes  his  attention  and  energ\-,  while 
still  going  along  unimproved.  At  the  same  time  manj'  matters 
from  which  he  could  get  some  results,  are  going  completely  by 
the  board. 

Foremen  should  never  lose  sight  of  the  obligations  they  are 
under  in  developing  employees  from  the  ranks  to  fit  them  for  ad- 
vancement. The  officer  in  charge  of  men.  who  fails  to  educate 
and  interest  himself  in  the  advancement  of  those  under  him,  can 
be  numbered  with  the  indifferent  leaders  who  have  done  much 
to  promote  antagonism  and  disloyalty  in  employees.  I  cannot 
urge  too  strongly  upon  all  foremen,  and  all  others  engaged  in  a 
leading  capacity,  the  great  value  derived  from  the  study  of  the 
personality  and  capacity  of  the  individual  men  under  their  juris- 
diction in  order  that  as  necessity  or  opportunity  presents  itself, 
they  may  l)e  in  a  position  to  put  the  right  man  in  the  right  place. 
Beware  of  the  '"Indispensable"  individual.  An  organization 
which  rests  upon  such  a  one  is,  to  say  the  least,  unstable :  the  ef- 
ticient  manager,  long  before  necessity  for  any  changes  develops, 
will  have  located  the  man  qualified  for  advancement. 

To  properly  start  a  foundation  for  the  organization  of  shop  em- 
ployees we  should  begin  with  new  employees  entering  the  service, 
by  directing  their  training  along  the  lines  that  will  develop  their 
mdividual  talents  and  create  the  appreciation  that  loyal  employees 
have  for  their  work  and  for  leaders  who  take  the  proper  interest 
in  their  progress.  The  instruction  and  development  of  appren- 
tices on  the  part  of  those  in  charge  is  essential  to  the  success 
<^i  all  departments.  Co-operation  is  essential  between  depart- 
"lents;  we  must  sacrifice  the  tendencv  to  build  a  fence  around 


our  own  particular  work.     We  have  but  one  object,  after  all* 
which  is  to  produce  safe  and  economical  transportation.  •..■•'     .' 

.i  VALVES,  CYLINDERS,    CROSSHEADS   AND  GUIDES 

'\--:i:'  ::.  BY    J.     T.     MULLIN  • 

/•«';■•-.  General  Foreman,  Lake  Erie  &  Western,  Lima,  Ohio      ■'>  ■     -^^ '"•"■ 

Piston  valves  on  superheated  locomotives  should  be  examined 
once  every  thirty  days,  as  we  find  a  great  amount  of  carbopization 
of  the  oil  occurs  from  high  temperature.  We  find  tliat  in  order 
to  gain  the  speed  power,  and  the  saving  of  coal  and  water, 
r-iston  valves  with  the  Stephenson  valve  gear  should  be  set  in  the 
negative  lead  for  superheated  locomotives.  Slide  valves  are  set 
at  different  positions;  we  find  that  for  passenger  service  l4-iti.  at 
25  per  cent,  cut  off,  freight  service  ^-in.  *it  50  per  cent,  cut  oflF 
makes  a  very  economical  setting. 

W  hen  locomotives  are  shopped  the  valves  should  be  examined 
and  put  in  first  class  condition.  The  slide  valve  seat  should  be  , 
faced  and  slightly  spotted.  Valve  strips  should  be  fitted  in  the 
valve  grooves  and  the  strips  spotted  to  the  friction  plates.  The 
spring  should  be  properly  adjusted  so  that  grooves  will  not  be 
worn  in  the  friction  plates.  Piston  valve  and  valve  chambers 
when  worn  1/32  in.  should  he  bored,  and  new  valve  rings  should 
be  perfect  fitted  to  the  valve  chamber  and  should  be  3/32  in. 
larger  than  the  valve  chamber.  Old  rings  reapplied  should  be  at 
least  1/16  in.  larger  than  the  valve  chamber.  >:.;■"•. 

The  cylinder  should  be  rebored  when  worn  1/16  in.  out  of 
round  and  should  be  bushed  when  not  Qvs^r ^  in.  larger  than  the, 
original  size.  ■  -  -  ^  i^"; 

We  find  that  on  engines  converted  from  saturated  to  superheat- 
ed locomotives  the  cylinders  have  a  tendency  to  crack  between 
the  valve  chamber  and  the  receiving  ports  of  the  cylinder.  In 
order  to  overcome  this  we  are  applying  a  cross  brace  frotn  front 
to  back  of  it  between  the  valve  chamber  and  the  cylinder,  and 
drawing  the  metal  together  by  shrinkage.    .•••■;:...       -  :  ....     ..•.•;••■■•".> 

Piston  heads  should  not  be  allowed  to  become  more  than  %  \n. 
smaller  than  the  cylinder ;  cylinder  packing  should  l>e  litted  to  the 
cylinders ;  we  believe  that  the  Dunljar  type  of  cjlinder  packing  is 
the  most  economical  for  the  length  of  service  and  less  wear  on 
our  cylinders.  Pistons  should  be  examined  at  every  shopping. 
Piston  bearings  in  the  heads  and  crossheads  should  be  made  with 
a  taper  of  H  in.  to  12  in.  All  joints  in  the  piston  packing  should 
be  ground,  properly  fit  to  cup  and  rods,  springs  and  retainers 
measured  and  made  proper  lengths  and  sizes.  Guides  and  cross- 
heads  must  be  kept  in  first  class  shape  at  all  times  as  they  control 
the  wear  and  life  of  the  cylinders,  packing  and  pistons.  Guides 
should  be  lined  and  squared  with  the  bore  of  the  cylinders.  Cross- 
heads  and  crosshead  gibs  must  be  kept  properly  fitted  and  ma- 
chined at  all  times. 

DISCUSSION  ■ 

With  the  Stephenson  valve  gear  a  number  of  roads  follow  the 
practice  of  keying  the  eccentrics  to  the  main  axle  before  the 
wheels  are  under  the  engine.  A  record  is  kept  of  the  position 
of  the  eccentrics  so  that  the  practice  may  be  uniform  on  dif- 
ferent engines  of  the  same  class.  The  Lackawanna  has  found 
trouble  on  superheater  locomotives  with  the  graphite  lubricator 
because  of  carbonization,  causing  the  piston  rings  to  tilt,  and 
blows  resulting.  It  was  stated  that  much  trouble  with  valves 
may  be  eliminated  by  removing  the  relief  valves  and  instructing 
the  men  to  work  steam  to  a  stop.  The  practice  of  examining 
valves  and  piston  rings  periodically,  generally  every  thirty 
days,  seems  to  be  quite  general,  but  one  member  did  not  think 
it  was  necessary.  He  claimed  that  this  method  was  too  ex- 
pensive and  that  satisfactory  results  could  be  obtained  by  the 
enginemen  reporting  trouble  after  it  starts.  Several  members 
expressed  the  opinion  that  lack  of  lubrication  was  the  cause  of 
much  cylinder  and  valve  trouble  where  a  little  more  oil  would 
save  much  repair  expense  on  rings  and  bushings.  Two  roads 
have  done  away  with  piston  rod  oil  cups  on  superheater  loco- 
motives and  use  swabs  with  valve  oil.    This  has  l)een  found  to 
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reduce  carbonization,  as  the  enginemcn,  it  was  claimed,  will 
use  low  grade  oil  in  the  oil  cups  and  this  carbonizes  very  easily. 

i/;;:.;?;;     :  AUTOGENOUS   WELDING 

The  report  of  the  committee  on  Autogenous  Welding,  which 
was  presented  by  the  chairman,  C.  L.  Dickert,  Central  of  Georgia, 
will  appear  in  the  September  issue  of  the  Railway  Age  Gazette, 
Mechanical  Edition.  "-:•.  V- Jv"  ■  '-  ;-'-.■- 

•^  V    ;!^1-  MAINTENAN  AIR   BRAKE  :> 

'■ ' '''  "  '■'•■■■' '''  BY  CHAS.  M.  NEWMAN  '-^ 'P 

■'■'■  General  Foreman,  Atlantic  Coast  Line,  South  Rocky  Mount,  N.  C.     -  '  .'. 

■The  position  the  air  brake  hold%  in  relation  to  the  present 
railroad  traffic  makes  it  one,  if  not  the  most,  important  device 
in  use  on  the  railroads  today.  The  relation  of  the  air  brake 
to  the  successful  handhng  of  our  present  train  is  such  that, 
without  it,  a  road  would  be  so  congested  in  a  few  hours  that  a 
large  percentage  of  its  freight  would  perish  before  reaching  its 
destination. 

Accessibility  of  Apparatus. — As  an  assistance  to  maintenance 
the  parts  of  the  air  brake  requiring  frequent  attention  should 
be  accessibly  located.  It  is  a  fact  that  when  time  is  short 
and  many  repairs  are  to  be  made  the  parts  most  accessible 
will  receive  the  attention  and  those  inaccessible  will  be 
neglected.  This  results  in  lowering  the  efficiency  of  the  brakes, 
in  neglect  of  equipment  and,  after  all,  an  increase  in  the  cost 
of  maintenance.  Very  often  you  will  find  brake  cylinders  so 
located,  especially  on  locomotives,  that  it  is  necessary  to  remove 
them  in  order  to  apply  a  leather  or  gasket.  Such  conditions  as 
these  make  maintenance  expensive. /r;l'...;  •r'^:  V::;-;'''i  ^^^C:'     '•:!" 

Proper  Installation. — A  good  air  brake  equipment  improp- 
erly installed  is  an  expensive  device  from  which  efficient  serv- 
ice cannot  be  obtained.  The  heart  of  the  equipment,  the  air 
pump,  should  be  made  perfectly  secure  at  its  location,  and  so 
located  that  the  intake  will  not  be  in  a  position  to  collect  dirt 
and  grit  from  the  running  boards  or  ashes  from  the  pans 
when  the  fires  are  being  cleaned  or  dumped.  The  air  pump 
steam  pipe  should  be  connected  to  the  boiler  so  as  to  insure 
dry  steam  at  all  times.  Reservoirs  and  other  parts  which  have 
several  pipes  connected  to  them  should  be  fastened  to  some 
place  as  free  from  vibration  as  possible  and  the  fastening  should 
be  made  securely. 

.••When  a  distributing  valve  is  used,  it  should  be  applied  to 
substantial  brackets  and  these  to  a  place  free  from  vibration. 
Brake  valves  and  signal  valves  should  not  be  located  too  close 
to  the  boiler.  Gages  should  never  be  fastened  directly  to  iron 
brackets,  but  small  blocks  of  soft  wood,  of  a  uniform  thickness, 
should  be  used  between  the  gage  and  the  bracket.  All  piping 
should  be  put  up  with  as  few  elbows  as  possible,  using  easy 
bends  instead.  In  using  a  compound  in  fitting  up  air  pipes,  in 
all  cases,  it  should  be  applied  to  the  outside  of  the  thread. 
When  installing  an  air  brake  equipment  or  any  part  of  the 
equipment,  there  are  several  very  important  facts  to  bear  in 
mind : 

• '  Locate  parts  convenient  for  the  repair  man  and  the  air  brake 
operator.  - 'i. - 

Do  not  place  parts,  whose  efficient  operation  is  affected  by 
heat,  too  close  to  the  boiler. 

Locate  parts  with  pipes  connected  at  a  place  free  from  vi- 
bration. ■■■'■■,:  ['y/.  ;.. 

All  parts  must  be  free  from  any  foreign  matter  before  ap- 
plication. 

Methods  of  Inspection. — Before  any  engine  leaves  the  engine 
house  its  entire  air  apparatus  should  be  given  a  thorough  in- 
spection and  test  by  competent  men,  and  all  perceptible  defects 
corrected.  The  air  pump  should  be  given  an  efficiency  test  to 
see  that  it  is  capable  of  supplying  the  necessary  quantity  of  air 
under  ordinary  conditions.  The  brake  levers,  beams  and  hang- 
ers should  be  carefully  watched,  for  frequently  a  repair  man,  at 


convenience   for 
possible   lots   of 


an  outside  point,  will  replace  one  of  these  with  one  that  may 
not  be  of  correct  dimenaons.  The  proper  time  to  inspect  a 
train  is  on  its  arrival.  To  do  this,  the  incoming  engineer  shoul  1 
add  to  the  reduction  required  to  stop,  enough  to  fully  set  the 
brakes  on  the  train.  The  inspectors  should  be  present  and 
make  an  immediate  examination.       \'"^' l^"  V^;^.^xi;'r'v  ■-•;:;■.;  . 

Terminal  test  plants  are  a  great  source  of 
making  inspection  and  tests ;  they  also  make 
repairs  that  otherwise  could  not  be  made  without  delay ;  stiil 
they  have  their  objectionable  features.  One  of  the  grave  evils 
of  many  test  plants  is  the  excessive  amount  of  moisture  due  to 
insufficient  cooling  of  the  air. 

Terminal  Repairs. — Good  brakes  depend  on  the  attention  they 
receive  at  the  terminal  and  all  defects  noted  by  the  inspectors 
should  be  corrected.  Such  repairs  as  ordinary  brake  pipe  leaks, 
defective  hose  gaskets,  wrong  piston  travel,  etc.,  which  require 
little  time  should  be  made  on  the  service  tracks;  but  cars  re- 
quiring heavy  brake  repairs  should  be  marked  for  the  repair 
tracks.  Here  is  where  good  judgment  must  be  exercised,  as 
perishable  or  other  very  iraportant  loads  or  empties  needed  for 
such  lading  must  not  be  delayed. 

All  cars  in  shops  or  on  repair  tracks  with  cleaning  dates  over 
nine  months  old  should  have  their  brakes  cleaned  and  lubri- 
cated. Not  only  will  the  condition  of  brake  cylinders  and 
triples  fully  warrant  this,  jbut  it  is  improbable  that  these  cars 
will  be  so  favorably  located  again  for  months,  without  causing 
delay  and  switching.  When  triples  need  cleaning  they  should 
be  removed  and  sent  to  thfe  shops,  or  some  place  fitted  with  a 
test  plant,  so  that,  after  the  operation  of  cleaning  and  lubri- 
cating, they  can  be  placed  on  the  test  rack  and  given  the  re- 
quired test.  If  all  triples  are  removed  from  the  bad  order  cars 
(which  every  road  has  a  supply  of  stored  for  heavy  repairs) 
and  cleaned,  lubricated  and  tested,  you  will  find  you  will  have 
an  abundance  of  extra  triples  which  can  be  used  to  replace  those 
sent  to  the  shop  for  attention.  When  the  triples  are  being  re- 
moved from  "B.  O."  cars  or  engines,  the  air  and  signal  hose 
should  also  be  removed  and  applied  to  other  equipment  in 
service.. 

Since  the  introduction  c  f  the  large  and  compound  pumps, 
which  are  to  take  care  of  he  increased  number  of  cars  in  the 
train,  most  of  us  have  been  using  this  increase  of  air  to  take 
care  of  our  air  leaks,  which  is  not  only  hard  on  the  pump  but 
expensive  from  a  fuel  standiioint.    For  the  sake  of  illustration — 

A  certain  large  railroad  j system,  which  operates  long  trains 
successfully,  has  an  allowable  maximum  train  line  leakage  as 
follows :  For  trains  from  25  to  50  cars.  7  lb.  per  min. ;  for 
trains  from  50  to  75  cars,  6  lb.  per  min.,  and  for  trains  from 
75  or  over,  5  lb.  per  min.  pur  average  train  is  from  50  to  75 
cars;  the  allowable  leakage  on  this  train  is  6  lb.  per  min..  or 
about  65.5  cu.  ft.  of  free  air,  which  is  about  the  capacity  of  our 
single  stage  11  in.  air  pump.  Suppose  to  operate  an  11  in.  air 
pump,  we  require  200  lb.  of  coal  per  hour,  or  4,800  lb.  for  24 
hours;  estimating  the  coal  at  $2  per  ton  it  would  cost  $4.70  to 
pump  against  a  6  lb.  leakages  for  24  hours. 

METHOD  OF  MAKING  REPA  ;RS  ON  THE  ATLANTIC  COAST  LINE    "     ,~ 

Air  Pump  Repairs. — The  cylinders  are  calipered  find  if  the 
steam  cylinder  is  found  1/32  in.  out  of  round  or  1/32  in.  smaller 
in  diameter  in  the  center  than  at  either  end.  it  is  removed  from 
the  center  piece  and  bored  out.  If  the  air  cylinder  is  found  1/64 
in.  out  of  round  or  1/64  in.  larger  at  any  place  than  at  another, 
it  is  bored  out.  We  bore  the  cj'linders  four  times,  keeping  them  ir 
sizes  varying  by  1/16  in.  After  a  9J^  in.  cylinder  has  been  en- 
larged to  9^4  in.  and  run  to  its  limit  for  wear,  it  is  bored  to  9^ 
in.  and  bushed  to  9  7/16  in.     | 

The  air  valves  are  ground  in  and  applied  with  the  cages  and 
caps.  After  the  caps  have  been  well  tightened  the  caps  and 
valves  are  tested.  The  pistons  are  turned  to  an  easy  fit  in  the 
cylinder ;  the  rods  are  trued.  The  cylinder  packing  rings  are  pur- 
chased from  the  manufacturer  to  fit  the  piston  groove,  and  vary- 
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ing  in  size  to  fit  the  cylinders,  allowing  %  in.  for  spring.  The 
rings  are  applied  to  the  pistons  and  the  pistons  applied  to  the 
pump,  "King  Type"  metallic  packing  being  used  on  the  rods.  In 
repairing  the  pump  heads,  if  we  find  the  main  valve  bushing  not 
true,  we  ream  it  with  a  special  adjustable  hand  reamer. 

The  slide  valves  are  faced  on  a  revolving  aloxite  wheel  to  a 
true  bearing;  the  seats  are  faced  with  a  file  and  scraper  using 
the  valve  as  a  face  plate.  They  are  then  ground  in  using  kerosene 
oil  and  carborundum  grain.  If  the  left  main  valve  cylinder  head 
is  not  reasonably  true,  it  is  discarded.  If  the  reversing  valve 
piston  rod  and  bushing  are  not  in  good  condition,  new  parts  are 
applied.  After  the  pump  is  assembled,  it  is  placed  on  a  test  rack, 
and  after  running  it  several  hours  it  is  given  all  required  tests 
before  it  is  placed  into  service.  We  require  twelve  months  or- 
dinary service  from  all  pumps  between  general  repairs. 

Brake  Valve  Repairs. — The  rotary  valve  and  seat  are  faced 
by  hand,  as  we  have  not  yet  been  able  to  machine  them  per- 
fectly. If  the  bottom  case  bushing  is  not  perfectly  true,  it  is 
reamed  with  a  special  adjustable  hand  reamer.  The  equalizing 
piston  packing  ring  is  fitted  to  the  piston  groove  and  the  cylin- 
der. If  the  equalizing  piston  packing  ring  groove  is  worn,  we 
close  it  to  a  template,  using  a  specially  constructed  press  for 
the  operation.  This  effects  a  saving  of  about  $0.75,  as  a  new 
piston  would  have  to  be  applied.        ^      '.;^^>.-  ,;.,-';?./..;.  Vi -v- 

Feed  Vahe  Repairs. — Before  any  repairs  are  made  to  the 
feed  valves  we  thoroughly  clean  them,  using  kerosene  oil,  gaso- 
lene and  compressed  air,  and  place  them  on  the  test  rack  to  lo- 
cate all  the  defects.  A  good  fit  for  the  feed  valve  piston  in  the 
bushing  is  very  necessary.  If  the  bushing  is  not  perfect,  we 
ream  it  with  a  special  adjustable  hand  reamer.  The  piston  is 
then  spread  to  fit  the  bushing,  and  the  spider  is  also  spread  to 
fit  its  guide.  These  spreading  devices  are  simple  and  are  home- 
made tools  which  effect  a  saving  of  about  $0.87,  the  price  of  a 
new  piston. 

Distributing  Vah'c  Repairs. — After  dismantling,  the  body  of 
the  distributing  valve  is  sent  to  the  lye  vat  and  placed  in  boiling 
lye  water  for  about  five  minutes ;  if  left  in  longer,  they  seem 
to  warp  and  will  require  considerably  more  work  to  repair.  All 
small  parts  are  cleaned  with  gasolene  and  the  valve  is  assembled. 
It  is  then  placed  on  a  No.  6  ET  test  rack  and  given  all  tests, 
and  if  no  defects  develop  it  is  returned  to  service. 

Triple  Valve  Repairs. — All  triples  sent  in  for  repairs  are  first 
cleaned  with  a  wire  brush  wheel,  and  all  bruises  removed  from 
the  gasket  side  with  a  file.  The  piston  slide  and  graduating 
valves  are  placed  in  kerosene  oil,  and  afterwards  washed  in 
gasolene  and  blown  off  with  compressed  air.  The  emergency 
valve  seat  is  cleaned  by  using  No.  0  emery  cloth  on  a  smooth 
surface.  The  feed  groove  is  cleaned  out  with  a  piece  of  hard 
wood.  The  triple  bushing  is  cleaned  out  with  a  piece  of  cheese 
cloth  and  blown  out  with  compressed  air.  Never  use  waste  in 
cleaning  triples.  The  slide  and  graduating  valves  are  lubri- 
cated with  dry  graphite.  The  spider  end  of  the  piston,  as  well 
as  the  ends  of  the  slide  valve  spring,  are  also  lubricated  with 
dry  graphite. 

About  three  drops  of  anti-friction  triple  valve  oil  is  applied 
to  the  cylinder  bushing,  spreading  it  evenly  over  the  surface  on 
the  train  line  side  of  the  piston.  After  assembling,  the  triple  is 
placed  on  the  test  rack  and  given  all  tests. 

All  the  cleaning  operations  are  performed  by  handy-men  on 
a  piece  work  basis,  except  the  test  rack  operator  who  is  a  day 
rate  man.  Any  triple  which  fails  to  stand  the  test  on  account 
of  improper  work  done  by  the  cleaners,  is  returned  to  them  for 
correction,  without  compensation.  Triples,  which,  during  tests, 
show  bad  bushings  or  leaky  packing  rings,  leaky  graduating  or 
slide  valves,  are  so  marked  and  delivered  to  the  triple  valve 
machinists  for  repairs.  ...    ;-/     >:  -v/.- ■  --    .,  -  -  v  ^     ■      ^ 

Brake  Cylinder  Repairs. — In  making  repaurs  to  lirake  cylin- 
ders, notice  should  be  taken  of  the  piston  fit  in  the  cylinder. 
The  packing  leather  should  be  soft  and  pliable  and  thoroughly 
lubricated  with  a  good  grease.     When  applying  the  leather  and 


expanding  ring,  care  should  be  taken  to  see  that  the  ring  has 
an  even  bearing  on  the  leather,  and  that  the  leather  has  a 
smooth,  even  bearing  on  the  walls  of  the  cylinder.  The  follower 
should  not  clamp  the  expanding  ring,  but  simply  keep  it  in 
place  and  hold  the  leather  to  the  piston. 

:V---  -^;<;".';t  V    .V-'^W:'-   ■■.  DISCUSSION  f-  '■■''\\''yf-  .r-^\\--/^ 

The  chief  point  in  the  discussion  on  this  subject  was  that  the 
various  parts  of  the  air  brake  apparatus  should  be  located  in 
accessible  places  as  manj'  times  it  has  been  found  extremely  dif- 
ficult to  make  satisfactory  repairs  on  account  of  the  poor  loca<  .• 
tion  of  the  part  that  was  to  be  worked  on.  Vanadium  steel 
was  recommended  for  air  brake  piston  rods,  and  it  was  be- 
lieved that  these  rods  should  be  made  with  the  sharp  taper  of 
2%  in.  to  the  foot,  rather  than  having  a  shoulder  in  the  piston 
fit,  as  they  would  give  much  better  life  and  eHminate  breakage 
to  a  great  extent.  A  few  members  reported  that  they  had  work- 
men sufficiently  expert  to  get  a  satisfactory  seat  on  the  rotary 
valve  in  a  lathe  without  finding  grinding  necessary.  :.'•  ;y  '  ..''.v, :    ' 

;^-y"';-;'v^7^:Or^^7- J^^  TAYLOR  system'^  <'-:ij:..}  '-■;\y:l.^::,:l;. 

r'rfi  BY  W.  W.  SCOTT  ■-     : 

'.'   General  Foreman.  Delaware,   Lackawanna  &  Weatern,  Buffalo,  N.  Y.    '  ""    >'.' 

The  '"Taylor  Sj'Stem"  so  called,  is  putting  into  effect  the  prin-'' 
ciples  of  scientific  management.  Methods  of  doing  business 
change,  and  two  phrases  describe  this  gradual  change  in  busi---^  • 
ness :  "Specialization-of-work"  and  "mass-production."  Ma- 
chinery has  taken  the  place  of  workmen,  and  with  this  gradual 
change  in  business  has  come  as  gradually  but  as  surely  a  change 
in  methods  of  handling  work.  • -j  ..-■-.:.'.:■;■'■"  ■.;■ 

The  one-man  business  is  a  back  number.  Instead,  the  author- 
ity of  the  one  man  has  been  divided  into  sections ;  each  section 
has  been  given  in  charge  of  an  individual  who  is  responsible  for 
carrying  it  out,  as  work  has  grown  in  bigness  the  more  has  it 
been  sub-divided  into  units.         -i  ••;:>>>;%-■%•.:;.;  :v-  ,{^:..t-' 

Two  men's  names  are  intimately  associated  with  this  newer 
idea  of  management :  F.  W.  Taylor  and  Harrington  Emerson. 
Both  have  the  same  object.  They  differ  principally  in  methods. 
Mr.  Taylor's  system  offers  a  sub-division  of  the  old  organization 
and  divides  all  work  into  two  phases :  Planning  and  execution. 
Mr.  Emerson's  application  of  scientific  management  is  based 
upon  twelve  principles  of  efficiency.  He  retains  the  old  organ- 
ization, but  a  staff  organi;^ation  is  added ;  specialists  who  plan 
and  outline  the  more  efficient  principles  for  the  old  organization 
to  carry  out. 

After  a  careful  analysis  of  the  scientific  principles  of  either  the 
Taylor  or  Emerson  school,  we  may  find  in  many  of  the  details 
nothing  entirely  new  in  doing  work.  The  shop  manager  may 
have  a  much  better  way  in  handling  some  detail,  but  the  new 
principles  should  not  be  confused  with  methods.  If  you  have 
the  principles  of  scientific  management  and  a  purpose  to  carry 
them  out,  any  man  get  results  though  his  methods  of  applying 
the  principles  may  vary. 

Frederic  M.  Feiker  offers  these  principles  as  the  ground  work 
upon  which  to  build  a  structure  dedicated  to  scientific  manage- 
ment:: .  ;-.r\;'..;-- v..  ^^     :•■.  ,  r- :.j  .;.;:••  v. :^;:■••^■":: 

To  separate  iFrom  the  "line  organization"  or  to  add  to  the 
"line  organization"  a  staff  officer  or  "staff  organization." 

To  set  up  tentative  standards  of  performance.  - /.  •  ..'ii  '  ■ 

To  correct  these  standards  by  working  out  scientifically  the 
best  methods  of  performance.  ,.    .. 

To  determine  the  best  inducement  to  the  employee  to  attain 
these  standards.  ' 

To  equip  the  employee  with  clear,  complete  and  exact  knowl-V^ 
edge  of  the  best  and  quickest  way  of  doing  the  work.  A; 

Although    scientific   principles   of   management    were    first    ap-\.  •' 
plied  to  the  operation  of  machine  shops  by  Fred  W.  Taylor," 
the  principles  have  come  to  be  universal.     They  can  be  applied 
even  to  millinery  shops  with  wonderful  results,  and  thev   have 


'■;  •  i- 
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been   successfully  applied  to  a  wide  range  of  industrial  activity. 
All  wage  payments  under  scientitic  management  are  based  on 
y''    four  principles:  '..•.•;'•.• 

:  '7'.  \.    A  large  daily  task  for  each  man  in  the  shop. 
X  •  '    Standard  conditions.     Each  man's  task  should  call  for  a  full 
;;,    day's  work. 

■;/>.•  High  pay  for  success.     .•\ny  man  should  l)e  sure  of  large  pay 
when  he  accomplishes  a  task. 

Loss  in  case  of  failure ;   wlicn   lie  should  be   sure  that  sooner 
^  v  or  later  he  will  be  the  loser  by  it. 

•":  It  will  be  seen  there  is  nothing  radically  new  in  these  princi- 
..;  pies,  and  they  do  not  propose  any  mechanical  method  of  handling 
•:.<    the  question  of  wage  payment. 

;•  '        In  the  Bethlehem  Steel  Works  where  F.  W.  Taylor  has  put 

■ ':    his  principles  of  management   into  operation,  all   these  methods 

'"     of  wage  payment   were   employed   under   .scientific  management, 

;•"      but   two   methods   proved    particularly   successful    in    introducing 

■•  y.    standard  methods  of  work  into  the  shop. 

.■'•       One,  the  differential  piece  rate  system  invented  by  Mr.  Taylor ; 
y.    the  other,  the  task  and  lx)nus  system  invented  by  H.  L.  Gantt. 
"       Of  these  two  systems,  the  task  and  bonus  system  has  proven  to 
.,'-/  be  particularly  applicable  in  changing  over  from  former  methods 
•■,  to  more  exact  and  scientific  methods  of  management  in  shops. 
;,:        In  the  differential  piece  work  system,  work  is  paid  for  by  the 
:.■.•'   piece.    Time  .studies  form,  the  basis  for  making  a  minimum  piece- 
;• .     work   price.     The   only    difference   between    the    scientific   piece- 
/.    work   rate   and   that   in   the   average   .shop,   is   that   the   scientific 
/. ;,  piece-work  rate   is  based  on  our  e.xact  knowledge  of  the  time 
■  ',    for  detailed  operations  of  doing  a  j<jb — not  one  man's  judgment, 
■;•  or  two  men's  judgment,  of  the  time  it  ought  to  take  to  do  the 
;■:     work,  but  an  analysis  of  the  exact  time  taken  with  a  stop-watch 
■":     by  a  trained   investigator  when  different   workmen   work  on  the 
same  job,  uinler  ideal  conditions,  with  the  best  tools,  the  best 
„  .    material,  and  the  best  working  arrangements  that  the  manufac- 
i-  turer  can  supply. 
■,'y^      The  history  of  the  development  of  .scientific  management   up 
' -.'.  to  date  calls  for  a  word  of  warning.     The  mechanism  of  man- 
agement   must    not    be    mistaken    for    its    essence    or    underlying 
philosophy.      Precisely    the    same    mechanism    will    in    one   case 
. ;   produce  disastrous  results,  and  in  another  the  most  beneficent. 
•  ■.  The  same  mechanism  which  will  produce  the  finest  results  when 
made  to  serve  the  underlying  principles  of  .scientific  management, 
will  lead  to   failure  and   disaster   if  accompanied  by  the   wrong 
../•"  spirit  in  those  who  are  using  it. 

.'>.      Mr.  Taylor,  in  his  paper  on  '"Shop   Management,"  has  called 
.;    special  attention  to  risks  which  managers  run  in  attempting  to 
change    rapidly    from   the    old    to   the   new    management.     The 
philo.sophy  of  scientific  management  is  contained  in  four  under- 
lying  principles:  -.V.-- 
.  - .       The  development  of  a  true  science ;  the  scientific  selection  of 
•'..  the  workmen;  his  scientific  education  and  development;  intimate 
;'.•.  friendly  co-operation  between  the  management  and  the  men;  in 
,;.;{  other  words  substitute  science  for  the  rule  of  thumb;  harmony 
"^V  for  discord,  co-operation,  not  individualism,  maximum  out-put  in 
:-  ..  place  of  restricted  out-put  and  the  development  of  each  man  to 
.o.*^  his  greatest  efficiency  and  prosperity. 

'"{.';.;■  '  OTHER   BUSINESS  ' '" 

•V. '  ■  J.    Hannahan.   formerly   chief   of   the   Firemen's    Brotherhood 
..-and  now  a   representative  of  the  Locomotive  Stoker  Company, 
■•.".addressed    the    association,    pointing    out    to    the    members    the 
necessity   of   all   railroad   men   working  together   to  prevent   so 
much  adverse  legislation  that  has  proved  to  be  merely  political 
.  ..ammunition.     Every   railroad   man   should   exert   what   influence 
he  can  to  impress  his  representatives  in  either  the  state  or  federal 
legislatures,  that  they  should  treat  the  railroads  fairly.     He  also 
spoke  of  the  vast  opportunities  ahead  of  general  foremen,  men- 
tioning   a    number    of    prominent    men    who    have    worked    up 
through  this  position.  v>>i-  "  . 

The    following    officers    were    elected    for   the    ensuing   year: 


President,  W.  \\  .  Scott,  general  foreman,  D.  L.  &  W.,  Buffalo, 
X.  Y. ;  first  vice-president  L.  A.  X'orth,  superintendent  of 
shops,  Illinois  Central,  Chicago;  second  vice-president,  Walter 
Smith,  Chicago  &  Xorth  Western,  Chicago;  third  vice-president, 
W.  T.  Gale,  machine  forenlan,  Chicago  &  Xorth  Western,  Chi- 
cago; fourth  vice-presidert,  W.  G.  Reyer,  general  foreman, 
Xashville,  Chattanooga  &  S  t.  Louis,  N^ashville,  Tenn. ;  secretary- 
treasurer,  Wm.  Hall.  Chicago  &  Xorth  Western,  Winona,  Minn. 
The  secretary  reported  a  membership  of  219  and  a  cash  balance 
of  $68.25. 

The  executive  committee  met  immediately  after  the  adjourn- 
ment of  the  convention  anU  chose  the  following  subjects  for 
the  next  annual  convention :  Valves  and  Valve  Gearing,  Rods, 
Tires,  Wheels.  Axles  and  Crank-Pins;  Shop  Efficiency;  Oxy- 
Acetylene  Welding;  and  Roundhouse  Efficiency.  The  conven- 
tion for  1915  will  be  held !  in  Chicago  some  time  during  the 
month  of  July. 


DISTRIBUTION   OF   ENERGY   IN  A   LOGO 
MOTIVE    AND    IN    ANIMALS 


.ND 


V         ^  :■■.'•    y         BY    PROF.    ARTHUR    J.    WOOD    <c^ -/^  v''lV  1^  • . 
'  '      "  The  Pennsilvania  State  College  "        .  ,'."•  •^- 

A  comparison  of  one  locoipotive  with  another  on  the  basis  of 
efficiency,  economy  or  performance  often  leads  to  better  designs. 
As  methods  of  testing  becomd  more  and  more  refined,  such  com- 
parisons have  new  interest  and  importance.  In  the  modern  loco- 
motive testing  plant,  it  is  possible  to  account  for  the  losses  of 
heat  when  the  coal  is  burned  in  the  firebox  and  during  the 
various  transfers  of  heat  in  the  boiler,  cylinder  and  driving 
mechanism,  until  finally  it  is  found  that  from  four  to  seven  per 
cent  of  the  heat  energy  in  the  fuel  is  used  at  the  track  to  haul 
the  load. 

In  the  same  general  way,  byl  putting  an  animal  in  a  calorimeter, 
corresponding  to  the  testing  |>lant,  it  is  possible  to  account  for 
the  various  losses  in  feeding  stuffs,  as  hay,  bran  and  grain.  This 
calorimeter  is  essentially  an  insulated,  enclosed  stall  into  which 
a  measured  quantity  of  air,  fdod  and  water  may  be  supplied  and 
is  so  arranged  that  an  accurate  accounting  may  be  made  of  the 
quantity  and  quality  of  gases  and  refuse  and  of  the  heat  given 
off  by  the  animal  placed  therein ;  and  finally  of  the  amount  of 
energy  consumed  or  rejected  during  the  different  processes  of 
assimilation  and  nutrition.  It  is  thus  possible  to  account  for 
the  energy  finally  recovered  and  available  for  simple  locomotion 
of  the  body  and  in  hauling  a  load.  From  such  a  study,  we  find 
that  the  animal,  classed  purely  as  a  machine,  is  capable  of  using 
energy  in  the  fuel  supplied  fr<)m  five  to  ten  times  as  efficiently 
as  is  possible  in  a  modern  locornotive.  This  should  not  be  taken 
as  meaning  that  according  to  olir  usual  standards,  the  locomotive 
is  not  an  efficient  machine.  '.Regarded  as  a  power  plant,  its 
efficiency  under  favorable  corAlitions  compares  favorably  with 
that  of  a  stationary  power  jlant  of  the  same  output  using 
reciprocating  engines.  • 

For  many  years  there  has  beep  in  operation  at  the  Pennsylvania 
State  College  the  only  complete  pnimal  calorimeter  in  this  country. 
The  investigations  cover  a  largt  range  of  feeding  stuffs  and  the 
results  are  important.  Dr.  H.  P.  /Vrmsby,  Director  of  the  Insti- 
tute of  Animal  X'utrition  at  tke  college,  has  brought  together 
for  this  study  the  results  of  spme  of  these  tests.  The  figures 
here  given  apply  to  steers,  cov^s  and  sheep,  but  not  to  horses 
or  hogs.  In  the  case  of  a  draft  horse,  he  states  that  about  31 
per  cent  of  the  available  energ\'  can  be  recovered  as  useful  work. 
The  values  for  the  locomotive]  are  given  in  round  numbers  and 
were  calculated  by  the  writer  from  data  from  locomotive  testing 
plant  results  of  a  large  Pacific  type  locomotive,  stoker  fired, 
with  a  superheater  and  burning  Penn  Gas  coal.  While  no 
absolute  comparison  can  be  made  between  the  energy  rejected 
and  recovered  by  the  animal  and  by  the  locomotive,  still  the 
anology  in  the  case  should  be  quite  apparent.  .-,    ,.     ,- 


:■.»■ 


AVGUST,  1914 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


•■^; 


1:^  ^^^'  '  An  essential  difference  in  this  comparison  is  that  the  amrtial   !!; 
Is  not   a  heat   producing  machine   and   therefore   the   energy  of  ;  •■ 
digestion  is  not  determined  by  ranges  of  temperatures.     Taking  -r- 
the  mixed  grain  as  an  average  of  the  four  feeding  stuffs,  it  may 
be  noted  that  37.5  per  cent  of  the  energy   supplied   is   available 
to  the  body  for  locomotion  and  for  work.     The  losses  in  this 
case  in  the  feces  is  less  than  a  half  of  what  it  is  for  timothy  hay 
per  pound.     The  fuel   (hay)   is  not  as  well  "burned"  as  is  the 
grain,  but  the  two  have  nearly  the  same  heat  value  per  pound. 

...       Percentage  Distribution  of  Energy  of  Feeding  Stuffs 
.}'^ 'r^.      -.  Timothy  Wheat  bran      Mixed  grain       Corn  meal 


ELECTRIC    LOCOMOTIVE    DATA 


_-A^ 


1— Energ>'  of  feed  as 

consumed    

2^Energy  rejected  un- 
used in  excreta: 

(a)    In    feces 46.38 

■••• '.    (b)   In  urii  e.  .  .  .  .     3.67 

:   i\   (C}   In  combustible 

'  •■'•'•■C  .i;.      gases   6.75 


3— Energy  liberated  in 

bcdy    

4 — Erergy  expended 
.^  in  digestion  and 
V.      converted  into  heat 

5 — Energy  available  to 
the  body    


100.00 


100.00 


100.00 


_Aw. 


56.80 


43.20 


18.88 


24.32 


■■.M2 

7.36 


44.29 


55.71 


24.88 


30.83 


■■itiM'- 

7.95 


.;=:•:,;       3.83      ■::y]':- 

9.30 
34.85 22.34 


65.15 


27.?» 


37.45 


Percentage  Distribution  of  Energy  or  i5Rt  Co.^i.  in  LocOHotiVES 

1 — Energy  of  feed   (fuel)    as  consumed lOQ.OO 

2 — Energy   rejected  unused —  ;    .- 

(a)    In    ashes,   sparks,    radiation    and   unaccounted   for.  . 
'■\         (!))    In   water  vapor  arcl  heating  water. ..............  • 

>;'        (c)   In  unburned  combustible  ga.ses. ................. . 

3^— EneTgy  Hberatied  in  the  'body  of  the  lo'comotive ....  .... . 

4 — Kr.ergy  expended  in  boiler  and  cylinders  and  converted  into  heat 
5 — Energy  available  to  do  work   , 


21.0 

5.5 

18.0 

-■'■    •■  . 

44.5 

55.5 

leat* 

49.0 

•  '•  •  *' 

6.5 

*This  energy  is  not  available  to  do  work  at  the  track. 

■"^  Note  also  that  the  energy  "liberated  in  the  body  of  the  loco- 
motive'' is  about  the  same  as  the  energy  "liberated  in  the  body" 
of  the  animal,  but  that  the  energy  expended  and  converted  into 
heat  in  the  latter  case  is  twice  as  much  as  in  the  former,  a 
significant  fact  in  the  study  of  the  Ijetterment  of  the  man-made 
machine.      ■';-     '    "  '  ^   ' 

If  one  will  consider  for  a  moment  it  will  become  evident  that 
the  locomotive  works  thermodynamically  at  a  disadvantage  when 
compared  with  the  animal  power  plant  in  that  the  temperatures 
in  the  animal  are  not  over  102  deg.  F.,  so  that  the  conduction 
and  radiation  factors  are  relatively  low.  Again,  there  is  no  com- 
parison possible  with  steam  cylinders,  where  the  highest  possible 
efficiency  is  limited  by  the  temperatures  of  the  vapor  in  the  ratio 
( Ti  —  7\.)  -^  Ti  where  T,  is  the  absolute  initial  and  7^2  the 
absolute  final  temperature.  This  ideal  efficiency  in  a  reciprocating 
engine  seldom  exceeds  35  per  cent.  On  the  other  hand,  high 
ranges  of  temperature  are  essential  to  high  efficiency  during 
expansion,  indicating  that  the  animals  over-all  efficiency  is  high 
notwithstanding  this  thermal  disadvantage.       ■■';:f':.',:}.-i.':\vi'--'-i.:y 

From  any  standpoint,  the  study  leads  to  the  conclusion  that 
the  created  organism  far  excels  the  man-made  machine  on  the 
basis  of  the  energy  available  to  do  work. 


Aluminvm  I"()il. — The  manufacture  of  aluminum  foil  is  a 
growing  inc'ustry  of  southwestern  Germany.  The  foil  is  used 
in  place  of  tin  f(nl  for  wrapping  candied  fruit,  and  the  like, 
possessing   several   advantages  over  the   tin. — TIic  Engineer.  \... 

Electricity  to  Prevent  Frftezixg. — By  keeping  currents  of 
several  hundred  amperes  flowing  continuously  through  water 
pipes  which  otherwise  would  have  been  in  danger  of  freezing. 
It  was  possible  to  continue  construction  work  on  a  hydro-electric 
development  on  the  St.  Lawrence  river  without  interruption 
during  even  the  coldest  days  of  the  past  winter.  The  one  inch 
pipes  thus  protected  supplied  water  for  the  steam  shovels  and 
were  laid  above  ground,  as  continuous  shifting  prevented  them 
from  being  buried.       ;;.•:■.■  :.....■..  ::v,.r 


■■:^-:- '.■  :■  ;•;.•:  ;"v-^. v.- :■•    BY  F.  D.  EVERETT^:-v.':%-.  ■--' :.'\--.:---v-."=';'  ^A-i;;; 

The  accompanying  tables  give  complete  data  on  many  types  of 
electric  locomotives  in  heavy  railway  service  in  this  country  and 
abroad.  One  may  see  at  a  glance  the  general  characteristics  of 
the  types  preferred  by  the  different  railroads. 

In  Table  I  information  is  grouped  concerning  8  American 
and  17  European  single  phase  locomotives.  .'■':.  ~:i- 

Table  II  covers  12  direct  current  locomotives  of  .American 
and  3  of  European  manufacture.  Two  of  the  European  are  not 
for  main  line  service,  but  are  given  because  constructed  for  di- 
rect current  at  3.000  and  2.000  volts  respectively.  The  third  was 
for  use  in  Canada.    .;  '      %    ;  -"  >  'v-^^  ^..y--  •  '.  :';     -^/-i.  ^",' 

Table  III  contains  data  for  5  foreign  and  one  American  3- 
phase  locomotives,  while  Table  IV  deals  with  the  locomotives 
using  current  of  a  different  sort  in  the  motors  from  that  col- 
lected by  the  trolley.       -     . '  ■;/  ^-^  ^:  "~ :  ^:-:::?."~  /';  .' A^  ■: 

Thus  it  is  seen  that  only  in  this  country  has  direct  current 
been  used  for  heavy  electric  traction.  Abroad  the  higher  direct 
current  voltages  have  been  employed  on  interurban  lines  with 
multiple  unit  car  service,  but  have  not  been  tried  on  main  line 
work.  Italy  uses  the  three-phase  system  for  its  advantages  on 
heavy  grades,  while  the  other  countries  prefer  single-phase  with 
10,000  to  15,000  volts  on  the  trolley  and  a  frequency-  of  15  or 
16^  cycles.  ■.•:  .\:  ;:>^' .''''■:;;  =  •'';,  -V  '  :  \.V.;.>'  ^r'r[  .■\'>^':  ^.C[^- 

The  differences  between  American  and  European  design  are 
well  brought  out  by  these  tables.  On  this  side  the  prevailing 
method  is  to  use  a  gearless  or  single  reduction  geared  drive 
with  one  or  two  motors  per  driving  axle,  thus  keeping  down 
the  size  and  capacity  of  the  motors.  Abroad  the  custom  is  to 
use  coupled  driving  axles  driven  from  a  countershaft  which  is 
connected  to  one  or  more  large  motors  by  cranks  and  connect- 
ing rods,  or  by  yokes  or  gearing.  This  use  of  gearing  between 
motor  and  countershaft  is  only  to  be  found  on  the  newest  loco- 
motives. Flexibility  is  given  the  long  wheel  base  of  coupled 
axles  by  allowing  the  outer  driving  axles  a  certain  amount  of 
end  play  or  by  even  using  flangeless  wheels  on  the  middle  axle 
as  in  the  latest  Loetschberg  locomotive.  The  foreign  design  was 
perhaps  influenced  in  the  use  of  side  rod  drive  by  the  fact  that 
these  were  specified  for  the  first  German  locomotives  by  the 
government  railway  officers  who  thought  by  this  type  of  con- 
struction to  reduce  complication  and  keep  the  running  gear  as 
similar  as  possible  to  that  of  steam  locomotives.  The  geared 
countershaft  is  the  drive  preferred  by  the  foreign  designers  and 
has  been  accepted  by  Prussian  government  officers  as  satisfac- 
tory,;V/-'V.;- i.:='..v'':';U''V- A^^'"-;:'^^  ■•.'4r  ■'.?•->■•.•";'■  ■  'y'-f".'.!. 

The  only  exceptions  in  the  United  States  to  the  general  Amer- 
ican practice  are  the  new  Norfolk  &  Western  and  the  Pennsyl- 
vania locomotives.  The  latter  road  chose  the  side  rod  drive  in 
order  to  obtain  the  high  center  of  gravity  which  their  tests  had 
shown  to  be  so  essential  for  preservation  of  the  road  bed.  The 
Vienna  City  3,000-volt,  three-wire  locomotive  used  a  geared 
drive  of  two  motors  per  axle.  The  Paris,  Lyons  &  Mediter- 
ranean locomotive  had  a  bevel  gear  drive  with  the  motors  placed 
lengthwise  of  the  body.-  /.;':' '•'."i.VSi^-v.  ■;■■:^•vr:■'^Jv:.::^V.■^ 

Table  V  gives  the  average  values  of  weight  per  horse  power 
and  maximum  starting  tractive  effort  per  100  lb,  of  adhesive 
weight.  The  three-phase  locomotive  is  the  lightest  per  horse  power 
and  has  the  greatest  availalilc  starting  tractive  effort  per  100  lb. 
of  adhesive  weight.  The  Great  Northern  placed  extra  ballast 
weights  on  the  locomotive  in  order  to  utilize  the  full  starting 
power  of  the  motors.  Likewise  in  the  Giovi  locomotives  pro- 
vision has  been  made  to  increase  the  weight  from  132.000  lb.  to 
165.000  lb.  if  Tin  the  future  due  to  increase  of  train  length)  the 
full  starting  torque  of  the  motors  is  needed. 

American  single-phase  locomotives  average  around  180  lb.  per 
horse  power,  but  as  most  of  these  are  equipped  for  direct  cur- 
rent  as  well   as   alternating  current   operation   and   have  train 
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heating  boilers,  the  average  i^'eight  might  fairly  be  considered  as 
some   10  lb.   per  horse  power  less;   still,  they   would   even  then 
weigh  much  in  excess  of  the  European  locomotives. 

Unfortunately  there  are  insufficient  data  to  be  able  to  deter- 
mine the  average  weight  per  horse  power  of  the  split  phase  or 
permutator  locomotives.    They  probably  will  weigh  no  more  than 
the  single-phase  ones.  .....,....;  .      -     •. 
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Single   phase    (.American) 
Single   phase    (European) 

Direct  current    

Three  phase    

Converter  locomotives    . . 
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starting 
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"  It  is  interesting  to  compare  the  latest  New  York  Central  di- 
rect current  locomotive  with  | the  latest  single-phase  Loetschberg 
machine.  The  former  has  an  hourly  rating  of  2,600  h.  p.,  as 
compared  with  the  latter's  2,500  h.  p.  for  1^2  hour  rating.  The 
weights  per  horse  power  ate  86  and  95  lb.  respectively,  the 
Loetschberg  locomotive  being  8  tons  heavier  in  total  weight, 
but  with  24  tons  less  adhesive  weight.  The  length  of  the  New 
York  Central  locomotive  is  slightly  in  excess  of  that  of  the  for- 
eign ones. 

•■  In  column  headed  Wheel  i Arrangement,  the  end  figures  de- 
note the  number  of  pilot  wheels  and  the  other  figures  give  the 
number  of  drivers  per  truck,  Nfhile  the  sign  +  indicates  an  articu- 
lated coupling  between  trucks.  The  reference  given  in  the  last 
column  contains  most  of  th^  tabulated  data  and  at  the  same 
time  gives  a  more  detailed  '.account  of  the  construction  and 
control.  I  .■.•..,.•-.  ^. 

:   COMBINATION  TOOL  FOR  REPAIRING 
E-T  DISTRIBUTING  VALVES 


■  ■:;:■--':;■  -i^. '-.:■-:         by  f.  w.  bentley.  jr.    •■  :''rf:-';>---^-:;--;\- ■.■'■:; 

In  the  hurry  of  air  brake  mmning  repair  work  there  is  one 
aggravating  feature  in  conne(?tion  with  the  removal  of  cover 
screws  from  the  application  riortion  of  the  distributing  valve. 
The  distributing  valve  on  many  of  the  larger  locomotives  is 
located  so  close  to  the  reverse  lever  fulcrum  casting  that  it  is  im- 
possible to  work  with  a  screw  tiriver  on  the  cover  screws.  While 
the    screws    may    he    reached    tvith    the    driver,    the    necessarily 


^'•.^••■■v 
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Combination    Wrench    and    Screw    Driver    for    Use    on    Distributing 

Valves        V..V.  ^  •>%..<■•,; i,,;:v"-.v :■■•••> 

tipped  position  of  the  tool  preve  nts  the  application  of  any  great 
amount  of  force,  and  at  the  sam  ?  time  will  quickly  ruin  the  head 
of  the  screw. 

The  drawing  shows  a  combiration  wrench  and  screw  driver 
which  has  been  used  with  consi  ierable  success.  The  nature  of 
the  driver  end  permits  the  appli  ration  of  a  direct  turning  force 
to  the  head  of  the  screw  withoi  t  damaging  it.  as  the  shank  of 
the  driver  can  be  held  down  in  the  head  slot.  The  handle  end 
comprises  a  16  in.  wrench  for  pse  on  the  bolts  of  the  appli- 
cation piston  and  equalizing  heads.  The  wrench  is  easily  blocked 
out  and  forged,  and  will  be  found  very  useful  in  connection  witll. 
hurried  work  on  the  distributing  valve.  ■;■     ' 
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Pennsylvania  Steel  Box  Car 


.-■5  *. 


Wood  Is  Used  for  the  Floor  and  Lining  and  the 
Roof    Sheets   Are   Spot  Welded   to    the   Carlines 


Following  along  the  lines  of  eventually  Tiaving  all  of  its  freight  'i 


UNDERFRAME 


ears  of  the  all-steel  type,  a  car,  the  framing  of  which  can  be 
used  practically  without  change  for  either  box,  stock  or  refriger- 
ator cars  was  designed  in  the  mechanical  engineer's  office  of 
the  Pennsylvania  Railroad  in  1912  and  a  large  number  of  them 


The  underframe  is  of  the  type  in  which  the  weight  of  the 
superstructure  and  lading  is  transferred  to  the  center  sills  by 
means  of  two  crossbearers  or  cantilevers  and  the  end, sills.    The 
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Method  of  Joining  Sheefs  of  Top. 


I"]^     nj^V  Sechon  F-F. 


Section  A- A 


Section  B-B. 
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\  Anchoring  fhsts 
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Sect/on  G-O. 


■Section  C-C. 


,-4 
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Structural  Details;  the  References  Are  to  the  General  Arrangement 

Drawing 

have  since  been  bnilt.*    The  most  recent  design  of  box  car  bii .. 
the  Pennsylvania,  which  is  designated  as  class  X  25.  is  constructed '• 
entirely  of  steel  with  the  exception  of  a  wooden  floor  and  "s  in. 
wooden  lining.    This  car,  when  mounted  on  arch  bar  trucks  with 
SYi  in.  by  10  in.  journals,  weighs  49.100  Ibs.t 

*For    description    of    these    cars    see    American    Engineer,    October,    1912, 
page  502. 

t.\  brief  description  of  this  car  was  jjublished  in  the  Dailv  Railwav  Age 
Gazette  for  June   \^.   IIU.   page   1412. 


i^-^i:- 


Section  D-D. 


.'    /;r. >•;."'.- -Arrflngcment  of  the   Underframe  and    Details         .!.•...     .. 

center  girder  has  a  minimum  section  area  between  the  rear  fol- 
lower stops  of  34  sq.  in.  and  is  built  up  of  two  "j<  in.  fish  belly 
tjpe  pressed  U  or  channel  shaped  sections,  20  in.  deep  between 
the  crossbearers  and  with  4  in.  flanges  top  and  bottom,  the  chan- 
nels being  spaced  llj^,  in.  back  to  back  and  tapering  to  11  in.  at 
a  point  22  11/16  in.  back  of  the  center  plate.  There  is  a  -^  in.  by 
26  in.  top  cover  plate  riveted  the  full  length  of  the  centtr  sills. 
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heating  Ixiik-rs.  tlu-  aw-r.-ij-c  ^v(.ij;ht  might  fairly  lie  (.•iin>i<l>rc(l  ar 
SoiiK-    10  II).    per    hiirse    pnw   r   less;    .still,    tluy    wmild    exeti    ther' 

Eiirnpean  liio<nniitive>. 
isufticieiit   data   to   lie   aitle  to   deter- 
iiiine   ilie  a\  eraue   ueiylit    lie'  horse  power  of  the   split   jiiiase  or'^ 
jierniutator  locomotives.    Th  :■>•  pmhahly  will  weigh  no  more  than 
the  single-phase  ones. 


weigh  jniuh  in  excess  of  tli 
Lnfortunatelv   there   are 


• 


.ABLE  V 

I.b.  «t. 
I.cr  H.P. 

l.li,  T.  E. 

availalile  for 

stnrtiiiK 

Iifi   100  1b. 

adiiesivc  wt. 



ISO 

21 

....    t.;o 

21. 

....      120 

11 ..: 

•    •   •   • 

....     100 

27 

Single   pha-e    t  .\inirican") . 
;■        Single   pIltsc    i  Eiirnpian) . 

.    .  ..       Direct   ciimnt    

Three   phase    

■.'■.'■■      ("imvertcr   Idconiutives    ... 

It  is  interesting  to  coinpar  l'  the  latest  .\e\\  \ drk  Central  di- 
rect current  locomotive  with  the  latest  single-phase  L<')etschhcrg 
machine.  The  fanner  has  ;n  hourly  rating  of  2.(^i00  h.  p.,  as 
compared  with  the  latter's  2.  00  h.  p.  for  1}.>  hour  rating.  The 
weights  i)er  horse  jiower  aie  S6  and  95  Ih;  respectively,  the 
Ltietschherg  locomotive  heitig  M  tons  heavier  in  total  weight 
hut  with  24  tons  less  adhesiv?  weight.  The  length  of  the  New 
^Ork  Central  li.c<iin.pti\e  is  sightly  in  excess  ,,i  that  of  the  for- 
eign ones. 

In  column  headed  Wheel  \rrangement.  the  end  figures  de- 
note the  numlier  of  pilot  wlu  els  and  the  "tiler  figures  give  the 
ninnlier  of  drivers  per  truck,  while  the  sign  -^  indicates  an  articM- 
lated  coupling  hetween  trucks  The  reference  given  in  the  last  ■ 
Column  contains  ninst  of  the  tabulated  data  and  at  the  .same 
time  gives  a  more  detailed  Jaccount  of  the  construction  and 
Control.         .       .. .  :    y.  ,  . 


CO.MBLNATION  TdOL  FOR  REPAIRING 
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In  the  Iuirr\  i'\  air  hrakc 
aggra\ating  feature  in  connec 
screws  fr->in  the  ap]ilicati"n  i 
1  he  ilistriliuiin.i.;  \alve  on  ni; 
Iiicate<l  so  cliist-  t"  the  reverse  1 
Jiossilile  to  \\i>rk  with  a  screw 
ilie    srrews    mav    he    reached 


r  in 


I  1 


ning  rejiair  uurk  there  is  one  ■ 
ion  with  tile  removal  "f  cove.r 
irtion  of  tlu'  distrihutint;  v.ilve. 
y  of  the  lar.uer  lo.-uit^iti'.es  is 
ver  fulcrum  casting  tliat  it  :s  im- 
iver  on  the  Cover  screvvs  While 
villi    the    driver,    the    necessarily 
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Combination    Wrench    nnd    Screw 
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Driver    for    Use    on    Distributing 

'es      -    '..    •■:'  ••      ■:■■■.:  ■     .'.■■••;:.•■. 


;tip1'eil    p-isiti"!l    "f   llle    t'l'd    pIlM 

anTittmi  of  forc'v .  and  at  the  >aiiu 
(if  the  >cre\\ . 

The  dr.'iuiiit:  >.h"\\  ^  a  coniliin 
which  has  lueii  used  with  C'lisi 
the  dri\er  end  permits  the  appli 
to  the  lie:id  of  the  screw  willioi 
tile  driver  can  he  held  down   in 


colli] irises   a 


11.    wrench    for 


Its  the  application  of  ,iny   great 
time  will  i.uicklv  ruin  the  Iua<l 


cation  piston  .-md  iiiualizin.u  iieadl.  I  He  wrencn 
out  ami  forged,  and  will  he  foumj  very  useful  in 
hurried   work  on  the  distrilmtingl  valve. 


iii'ii  wren<:h  and  screw  driver 
eralile  siKX'ess.  The  nature  .of 
ation  ..f  a  direct  turn iim  l"orce 
I  damaging  it.,  as  the  sli.-mk  of 
the  Iiea<l  -lot.  The  hanille  end 
use  on  the  holts  <>t  the  appli' 
rile  wrench  is  easiK  hloeked 
in  ooniuctirin  with 


i: 


"■A 


m- 


'% 


:  '■<■ 


■*. 


■y  ■■  It--: 


:   -I   ■ 


■•-■.  ;■>  ■ 


STEEtil  Box  Car 


Wood  Is  Used  for  the  Floor  and  Lining  and  the 
Roof    Sheets   Are   Spot   Welded   to    the   Carlines 


n- 
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.'  l'..ll('\vinji  alonii  tin  liius  (»1  cvontually  having  all  oi  its  freight 
cars,  ft  the  all-sti'd  i\\K\  a  car,  the  framing  of  which  can  lie 
Vi<<ffl  practically  without  cliangi-  fur  cither  hux,  stock  or  rclrigor- 
at/'r  cars  was  designed  in  the  mechanical  engineers  otiice  of 
ihe   I'ennsylvania  Railroad  in  1912  and  a  large  num1)er  of  them 
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Hefhod  of  Joining  Sheets  of  Top. 
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Structural   Details:  the  References  Are  to  the  General  Arrangement: 

■■:.:r:-'-:\.       --^   '■:..■,.::'■■'■"■■■■'■' '-l    Drawing  ■;•_■■...:■  •-■-^.  ■■^■' .»-,.  .;•■' 

have  since  heen  hnilt."  The  most  rectnt  design  of  Imjx  car  ptl. 
,  the  IVnusylvania.  wliich  i>  designated  as  class  X  25.  is  coostructod 
'•  enlirel>  of  steel  with  the  exception  of  a  wooden  floor  an<l  ^s  '". 
:  W'jodeii  Hning.  1  "hi-  car.  when  m'>unted  on  arch  bar  trucks  with 
X  -ai r  in.,  hy  10  in.  journals,  weighs  49.UX)  Ihs/t    v^^        '::-:.. 


li:     ik.-ici  i|ili(Jii    iif    tlii^c    ca!>    Ml.     .\mci.nii.n    V.ng,ini.\i.    ( )i.iiilK  r.    191-, 
"i'.V 'Itrief  <losiTiptioii   of  i\v\<  car   was   |m)>li!ihfc<l  w  tlie   Duriv  -/Jdi'/ienV  .-Jgi'^ 

f/ft;*"//,- f.M- .jniic  r5.  ivi-t.  vag*  1412.     _  ;.  :■■  .^'  -: -  -y '> /'_\:V':^.' :- 


Ttie  iinderframe  is  of  the  ty|>e  in  wltich  th*  weight  <  •!  the 
super.structiire  and  lading  is  transferred  'to  the  c«?nier  sills  bj.; 
means, of  <u't»  crossheafers  or  cantilievers  and  the  end  siH*;.     The 


-««. 


^^r'/^jr,  tf'A 


■Secf/on.  C'C. 


32 


'-^-■: 


-'-- — '1' 


.J — ?: 


---•5- — :-- 


-<r^rS 


,■5* 


^;??i- 


4 


.1  ■,- 


..>;■    .Arrangement   of   the    Underframe    and    Details    .-'-.;.. 

center  girder  has  a  hiininnim  section  area  iK-tAVeell  the  rvari'il- 
loweT  stops  oi  34  s(j.  in.  and  is  Imilt  up  of  two  rs  in.  tish--l»elly 
type  pressed  I'  cvr  channel  shaped  sectk+hs,  20  in.  ik-op  Ketween 
the  crosshearers  and  with  4  in.  flanges  top  and  h'  tt<Mn.  the  chan- 
nels lieiiig  spaced  12".s  in.  hack  to  hack  and  tai>ering  to  1  j  in.  at 
iipoijit  2211/1()  in.  hack  of  the  cvnter  plate.  There  is  a  '<in.  hy 
;26ifli,t«»|>  Oliver  plate  riveted  the  full  k-ng-ii  of  the  Ce"t«^i'  >iUs,  ; 
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tid  a  4  in.  by  4  in.  bj'  9/16  in.  angle  riveted  to  the  bottom  of  each 
oil  on  the  inside  and  extending  between  the  back  draft  lugs, 
which  are  incorporated  in  the  center  plate  reinforcing  casting. 


steel  spreader  at  eacTi  point  of  connection  between  the  cross- 
bearers  and  the  center  sills,  and  pressed  spreaders  bttween  all 
intermediate    diaphragms.      The    crossbearers   are    composed    of 
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The  center  construction  is  also  reinforced  at  each  end  by  a 
cast  steel  striking  plate  and  front  draft  lugs  combined,  and  there 
are  also  a  cast  steel  forcing  casting  above  the  center  plate,  a  cast 


two  dished  diaphragms,  fg  in.  thick  and  having  3j/2  in.  flanges, 
These  are  set  5  in.  apart  and  have  12  in.  by  ^  in.  top  and  bot».'-: 
torn  cover  plates  extending  across  the  center  sills  and  riveted  to 
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the  crcssbearer  rtanges.  The  crossbearers  are  riveted  to  the 
center  sill  and  the  bottom  member  of  the  side  truss. 

The  body  bolster  is  composed  of  a  diaphragm  H  in.  thick,  7 
in.  deep,  7^^  in.  between  vertical  walls  and  riveted  to  the  center 
sills  and  side  truss.  This  member  has  to  take  care  of  the  side 
bearing  thrust  only  and  does  not  carry  any  of  the  load.  Above 
the  side  bearing,  which  is  a  steel  casting,  is  a  cast  steel  reinforc- 
ing l)l<>ck.  and  at  the  extreme  end  is  a  combined  roping  iron  and 
jacking  casting.  The  drop  forged  center  plate  is  secured  to  the 
flanges  of  the  center  sills,  as  well  as  the  center  plate  reinforcing 
casting,  which  extends  back  towards  the  center  of  the  car  9  in. 
from  the  center  line  of  the  center  plate,  and  reinforces  the 
center  sills. 

Tliere  are  six  intermediate  diaphragms  on  either  side  of  the 
car,  four  of  which  are  located  between  the  crossbearers  and  one 


■ -"^A., :.:-..  • 


tion.  The  end  sill  is  secuied  to  the  striking  plate  and  at  either 
end  to  a  cast  steel  push-pi  >le  pocket  and  corner  casting,  which 
are  in  turn  riveted  together  and  secured  to  the  bottom  member 
of  the  side  truss  and  to  tile  diagonal  brace,  while  the  top  ver- 
tical leg  of  the  end  sill  isl  riveted  to  the  end  sheets  the  entire 
width   of  the   car.  I  ''v:;v  "•."-'■:-.■    ■*?■(. 

The  diagonal  braces  are  bf  \J  shaped  section.  8  in.  wide  and 
H  in.  thick,  with  2'1  in.  flanges  pointing  downward.  They  are 
flattened  at  both  ends,  beir^g  fastened  to  the  top  flange  of  the 
center  sills  at  one  end  and  td  the  push-pole  pocket  and  the  bottom 
member  of  the  side  truss  at  the  other  end. 

The  side  sill,  or  bottom  member  of  the  side  truss,  runs  con- 
tinuously between  the  end  sills  and  is  composed  of  a  4  in.  by  6 
in.  by  ^  in.  angle  and  a  4  in.  by  3j/2  in.  by  ^  in.  bulb  angle, 
which  are  riveted  together  back  to  back.     The  short  leg  of  the 


7(7/ r^ 


AlYangerrteTrt    of    the    End    Sill    and    Corner    Construction 


midway  between  the  crosshearer  and  body  bolster  at  either  end 
of  the  car.     They  are  6)4  in.  deep  and  ^  in.  thick  and  do  not 
carry  any  of  the  load,  as  their  top  flanges  are  ^  in.  below  the 
.bottom  of  the  floor,  but  simply  act  as  stififcners  for  the  bottom 
'.",  member  of  the  side  truss,  and  as  supports  for  the  brake  rigging. 
The  end  sill  consists  of  a  Z  shaped  plate  ^  in.  in  thickness, 
which  extends  the  entire  width  of  the  car.  binding  the  side  and 
end  constructit)n  together.     It  is  5  in.  below  the  top  of  the  center 
sills  and  is  flanged  inward  for  a  distance  of  8  7/16  in.  at  the  cen- 
ter, narrowing  somewhat  toward  either  side.     The  back  vertical 
leg,  which  is  8  in.  high,  forms  a  connection  for  the  end  construc- 


angle  points  towards  the  cente^  of  the  car  and  the  long  leg  of 
the  bull)  points  outward,  both  fegs  being  in  the  same  horizontal 
plane  as  the  center  sill  cover  nlate. 

I  -  ■  ■■:.  ■'■  ,■    .I.-     '■  ■-:    -  ;■■■  ' 

SUPERSlRUCTURE  •"•  :.-..«i:  •;-*■;.    -. 

1  .    '-''  "■'     ■■*•'  ■''--"•'■ 

In  designing  this  car  efforts  were  made  to  jirovide  as  ^reat  a 
protection  as  possilde  for  the  lading  in  case  of  accident  <>r  rough 
usage,  and  to  reduce,  as  far  aj  possible,  tht  number  of  i)arts. 
The  superstructure  was  designee  with  an  outside  shell  composed 
of  a  scries  of  %  in.  sheets  for  tl  le  side,  and  '4  in.  shet-ts  for  the 
ends,  in  which  the  posts  are  preksed  integral.  A  U  shaped  post 
is  pressed  into  one  end  of  eachlsheet  and  is  overlapped  by  the 
adjacent  sheet,  which  acts  as  a  c<  ver  plate  for  the  post  and  gives 
a  smooth  surface  on  the  outside  )f  the  car.  The  post  portion  of 
the  sheet  is  2->4  in.  deep  and  4  i  i.  wide  at  the  back.  The  sides 
of  the  car  are  composed  of  ten  heets  each,  which  have  a  2  in. 
flange,  top  and  bottom,  by  meanl  of  which  they  arc  secured  to 
the  bulb  angle  of  the  side  sill  and  to  the  6  in.  by  4  in.  by  fg  in. 
eave  angle  or  side  i)late  at  the  tof). 

The  end  construction  is  similarj  to  that  of  the  sides,  each  end 
being  composed  of  three  sheets,  the  two  nearest  the  sides  of  the 
car  containing  the  depression  which  forms  the  post.  Where  the 
central  sheet  overlaps  these,  they  are  depressed  14  in.,  making 
the  outside  face  perfectly  smooth  jso  that  it  may  fit  down  snugly 
behind  the  end  sill.  The  middle  iieet  has  an  additional  L'  shape 
stiffener  at  the  center,  2^^  in.  deep.  9j^  in.  wide  and  %  in.  thick,^ 
extending  vertically  from  the  end  pill  to  the  eave  angle.     The  side 
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(I  Kir  posts  are  made  up  of  4  in.  I)y  3>j  in.  l)y  ^s  i".  bulb  angles. 
The  side  and  end  sheets  are  tied  together  by  a  cover  plate, 
L  shape  in  section  and  yi  in.  thick.  This  is  capped  top  and  bot- 
tom by  suitable  castings,  which  finish  off  the  corners,  and  at  the 
:~  ime  time  act  as  a  connection  between  the  side  and  eave  angles 
and  the  side  and  end  sills.    To  the  side  and  end  sheets,  midway 
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eave  angles  are  3/16  in.  washers,  through  which  the  rivets  are 
driven.  This  construction  allows  for  a  slight  ventilation  and  yet 
is  small  enough  to  keep  out  anything  which  might  cause  damage 
to  the  lading.  The  roof  sheets  are  fastened  together  by  an  out- 
side and  inside  strip,  the  outside  strip  being  2'  j  in.  wide  and  3/32 
in.  thick  and  pressed  up  in  the  center  ~,i  in.,  which  adds  to  the 
stiffness  of  the  structure.  The  inside  strip  is  lYz  in.  wide  and 
3/16  in.  thick.  These  strips  are  continuous  across  the  car  and 
are  riveted  to  the  roof  sheets  with  J4  •"•  rivets  spaced  IjS  in. 
apart.  To  insure  a  perfectly  water-tight  joint,  tar  paper  is  placed 
between  the  outside  butt  strip  and  the  roof  sheets.  The  end  and 
side  eave  construction  is  the  same,  except  that  there  is  no  ventiUr-.- 
tion  at  the  end. 

■  The  13/16  in.  pine  inside  lining  is  nailed  to  vertical  nailing 
strips,  conveniently  spaced  around  the  sides  and  ends.  The  lin- 
ing extends  to  within  3  in.  of  the  floor.  There  is  an  air  space 
back  of  the  lining  which  allows  for  ventilation,  and  also  facili- 
tates cleaning.  The  application  of  a  triangular  grain  strip  around 
the  edge  of  the  floor,  next  to  the  side  sheets,  allows  all  foreign 
matter  to  work  its  way  out  from   behind  the  lining.  ,     -v. 

.(\  new  feature  in  this  car  is  the  manner  in  which  the  saf^  • 


between  the  posts,  vertical  nailing  strips  arc  secured,  to  which 
the  lining  is  nailed  in  a  horizontal  position. 

The  carlines  are  of  the  bathtub  or  U  type,  being  spaced  3  ft. 
^Vi  in.  apart,  resting  on  the  6  in.  vertical  leg  of  the  side  eave 
angle  and  extending  downward  from  the  side  a  sufficient  dis- 
tance to  be  securely  riveted.  The  2)17)2  in.  steel  roof  sheets  are 
continuous  across  the  car.  being  spot  welded  to  the  carlines, 
which  are  located  in  their  center.  This  allows  the  butt  joint  to 
come  midway  between  the  carlines,  with  the  exception  of  the 
end  roof  sheets,  which,  because  of  the  position  of  the  last  car- 
line,  must  cover  one  and  one-half  spaces. 

The  roof  sheets  are  flanged  down  on  the  vertical  leg  of  the  side 
and  end  eave  angles  lYz  in.  and  are  secured  to  them  by  ^  in. 
rivets  spaced  4^   in.   apart.     Between  the  roof  sheets  and  the 


appliances  are  secured.  All  grab  irons  are  fastened  to  castings 
by  means  of  a  slotted  hole  in  the  face,  which  permits  the  re- 
moval of  tlie  grab  iron  bolt,  and  thus  the  renewal  of  the  grab 
irons  without  disturbing  the  inside  lining.  A  like  provision  is 
made  for  the  side  door  stop,    '::,:.•'■:■''.■.-' :^'^=-::f^^^ 


■'"".^•'\  •;.  J;-^{.:'^::-:\  y--'-.;.:;    ,       DOcRS         -■•■<■:>  ":--^-:'.':-%..  ;•':,"■.::' /■•.    W 

The  car  is  equipped  with  outside  hung  doors,  supported  at  the 
top  by  hangers  at  both  corners.     A  5  in.  by  1^  in.  by  5/16  in.- -. 
angle  acts  as  a  top  guide  rail  and  weather  strip,  the  short  leg 
being  turned  down  over  the  face  of  the  door.    The  door  is  made... 
of  .109  open  hearth  steel,  with  two  vertical  Z-shaped  edge  stiff-  ' 
cners.  which  are  flattened  out,  top  and  bottom,   supporting  the 
door  hanger  and  door  guide  castings.     The  rear  stiffener  laps 
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..>.  over  the  door  post,  and  the  front  one  butts  against  a  2  in.  by  2 
in.  by  %  in.  angle  riveted  to  the  side  sheets  and  projecting  shghtly 
beyond  the  door,  thus  forming  a  weather  strip,  front  and  back. 

;  ^'^  There  are  two  horizontal  U-shaped  sections  pressed  in  the  end 
of  the  top  and  intermediate  door  sheets,  which  overlap  the  ad- 
jacent sheets,  forming  a  stiflfener  across  the  door.     At  the  bot- 

"  torn  of  the  door  is  a  1^  in.  by  1^  in.  by  J4  in-  stiffening  angle, 
which   runs   continuously   between   the   vertical    stiffeners.     The 

,!-•.;  inside  of  the  door  is  perfectly  smooth,  all  rivets  being  counter- 

"^i-r^  sunk.     A  clearance  of  1/16  in.  is  allowed  for  the  door  to  clear 


I 

RAILWAY   AGE   GAZETTE,   MECHANICAL    EDITION  ^  r^iX^.  Vol,  88,  No.  8 

TOOL  CABINET  FOR  THE  MACHINE  SHO? 


V  K  R 

\\\  inioo 


\- ,=  :■...•         End    View    of    the    Pennsylvania    Steel    Box    Car 

■'the  door  post.    The  floor  is  extended  through  the  door  openi 
flush  with  the  door  post,  and  is  supported  by  the  bulb  angle 
I  the  side  sill. 
',     The  following  are  the  leading  dimensions  and  data: 

Length  over  end  sills/k,.i.*. ,'.;.  .rf'i.4-, iif'y.,'V.«*>*' ^-   ^^-  ^ 

Inside  length ■ 40  ft.   S 

Inside  width   8  ft.   10 

Inside  height    9   ft.    1 

Height  top  of  rail  to  top  of  floor 3  ft.  754 

Height  at  eaves  12  ft.  10 

Width  at  eaves 9   ft.   2 

Capacity    100,000 

Cubical  capacity   2,343  cu. 

Weight    , 49,100 


ng. 
of 


in. 
in. 
in. 
in. 
in. 
in. 
in. 
lb. 
ft. 
lb. 


Peat  in  Russi.\. — Some  further  efforts  are  about  to  be  made 
to  develop  the  peat  resources  of  Russia.  .  The  state  is  very 
largely  interested  in  the  subject,  as  it  owns  large  areas  of  peat 
land,  the  full  resources  of  which  are  but  imperfectly  known. — 
The  Engineer.     •  •  .  v.vi.  :■,.  r-..  -  7." 

--*•.-..'  ■•.'V,-..     •.       V.     :         ■        *.  ■■ 

Electrification  in  Germany. — The  trials  of  multiple-unit 
trains  on  the  Laudan-Konigszelt  mountain  railways  in  Silesia, 
Germany,  have  proved  very  satisfactory,  and  the  service  is  to 
be  extended  to  Fellshammer,  and  shortly  to  the  Austrian  fron- 
/.tier,  at  Halbstadt,  a  total  distance  of  21.7  miles.  The  full  elec- 
trical service  will  be  put  into  operation  before  the  end  of  the 
year,  and  the  working  of  through  trains  by  locomotives  will 
commence  during  the  summer. — The  Engineer. 
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The  photograph  shows  \.  tool  cabinet  used  in  the  Springfielt. 
Mo.,  shops  of  the  St.  Louis  &  San  Francisco.  It  is  designed 
for  use  with  large  machines  requiring  many  tools,  such  as  borinj:r 
mills  and  planers.  The  tof  consists  of  four  shelves  made  of  No. 
16  iron,  the  back  of  each  ishelf  being  bent  up  ^  in.  to  prevent 
tools  from  being  pushed  through,  while  Yz  in.  of  the  front  \r 
turned  downward,  thus  increasing  the  rigidity  of  the  shelf.  A 
variation  of  width  between  shelves  is  made  to  allow  for  different 
size  tools.  The  light  throagh  these  spaces  makes  the  selection 
of  tools  easy  and  simplifies  the  blowing  out  of  dust.  Between 
the  lower  shelf  and  the  top  of  the  cabinet  is  a  6  in.  space,  which 
is  deep  enough  to  make  the  entire  top  of  the  cabinet  available 
as  a  table.    The  drawer  is  for  operator's  small  personal  tools  and 


steel    Tool    Cabinet   for    Use    with    Boring    Mill 

the  spaces  beneath  and  to  the  ri^t  may  be  used  for  larger  tools, 
blue  prints,  etc.  The  door  whicn  closes  this  part  of  the  cabinet 
swings  downward  and  forms  a  nesting  place  for  set  calipers  and 
working  drawings.  The  lower  half  of  the  cabinet  may  be  used 
for  clamps,  bolts  and  blocks.  L'lderncath  is  room  for  mandrels 
and  various  other  tools  wA  in  cr^nstant  use.  On  the  right  hand 
end  is  a  shelf  for  holding  small  boring  bars,  sockets  and  the 
table  center.  On  the  left  hand  end  of  the  cabinet  are  hangers 
which  hold  a  set  of  wrenches,  and  hardened  gages  for  all  classes 
of  work  done  on  the  machine,  which  are  kept  at  every  one's 
service  and  are  never  locked  up.  > 

For  small  machines  a  narrower  cabinet  is  used  which  is  simply 
provided  with  a  small  drawer  atid  is  without  shelves  or  the 
door  in  front.  Such  machines  as?  wheel  lathes  and  planers  use 
the  larger  type  of  cabinet  withot^t  the  top  shelving.  For  use 
with  drill  presses  the  smaller  cabinet  is  built  with  conveniently 


arranged    shelving    for   holding   dr 
keep  locked  up. 


lis,   which   the  operator   may 
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HTOOL    FOREMEN'S    ASSOCIATION 


Reports  on  the  Standardizing  of  Reamers,  Special 
Tools,     Grinding,    Dies,     and    Tool    Distribution 


The  sixth  annual  convention  of  the  American  Railway  Tool 
Foremen's  Association  was  held  at  the  Hotel  Sherman,  Chicago, 
July  20-22,  inclusive.  The  meeting  was  called  to  order  by  A.  M. 
Roberts  of  the  Bessemer  &  Lake  Erie,  president  of  the  associa- 
tion. After  a  prayer  by  the  Rev.  Howard  A.  Lepper,  rector  of 
Christ  Church,  Englewood,  the  association  was  welcomed  by  J. 
F.  De  Voy,  assistant  superintendent  motive  power  and  machin- 
ery, Chicago,  Milwaukee  &  St.  Paul.  Mr.  De  Voy  spoke  very 
highly  of  the  work  done  by  mechanical  department  associations, 
stating  that  the  members  in  attendance  at  the  Atlantic  City  con- 
ventions this  year  seemed  to  pay  more  official  attention  to  what 
the  junior  organizations  were  doing.  Many  of  the  superintend- 
ents of  motive  power  in  attendance  when  questioned  stated  that 
the  time  had  come  when  the  older  associations  were  becoming 
more  dependent  on  the  junior  associations  for  help  in  develop- 
ing the  mechanical  departments  of  railways.  !Money  spent  by 
the  railroads  in  sending  men  to  conventions  of  this  kind  is  not 
wasted  in  the  least,  and  if  the  members  will  give  up  their  ideas 
to  their  fellow  workers  the  railroads  will  be  greatly  benefited. 

Mr.  De  Voy  paid  special  tribute  to  the  integrity  and  sincerity 
of  purpose  of  the  men  in  the  motive  power  department.  Con- 
ventions of  this  sort  will  do  a  great  deal  to  promote  the  general 
efficiency  of  that  department.  He  referred  to  the  tool  foremen 
as  efficiency  engineers  of  the  highest  type  and  pointed  out  that 
their  special  field  lay  in  establishing  standards  that  would  facil- 
itate the  work  and  reduce  the  cost  of  production,  referring  to 
the  work  done  in  the  automobile  industry  as  an  example. 

A  special  field  for  the  tool  foremen  is  the  devising  of  safety 
appliances  to  be  placed  on  machines.  By  their  ingenuity  they 
can  devise  efficient  and  inexpensive  safeguards  that  will  be  of 
vast  benefit  to  the  railroads  they  serve.  He  called  on  the  tool 
foremen  to  shoulder  part  of  the  responsibility  the  state  and 
federal  laws  have  placed  on  the  railroads  and  do  all  they  can 
to  perfect  the  safety  appliances.  Mr.  De  V03'  closed  his  remarks 
with  some  very  encouraging  words  as  to  the  business  conditions. 
Within  the  past  month  the  Milwaukee  has  increased  its  force 
ten  per  cent.  He  laid  particular  stress  on  the  benefits  the  rail- 
roads would  derive  from  the  abundance  of  grain  that  is  being 
shipped.  .,^;^..  ;;..,^:.'-  .,/■  V-  ■ -IT^r^ 'V-^-v'^-^  '^^'^'--j^.  -V.-:-  >■  ■^T■  -  -'-.-■% 
,:■:;;;         president's  ADDRESS  T -•>,'■ '-^  :-"'".^. 

President  Roberts  spoke  of  the  opportunities  the  tool  foremen 
have  in  increasing  the  efficiency  of  the  mechanical  department. 
The  higher  officers  are  looking  to  the  tool  foremen  more  and 
more  each  year,  calling  on  their  ingenuity  and  skill  to  increase 
the  output  of  the  shops  and  at  the  same  time  improve  the  quality 
of  the  work.  A  special  field  for  the  tool  foremen  is  to  standard- 
ize the  tools  so  that  a  much  less  number  will  be  required  to 
perform  the  necessary  work.  Mr.  Roberts  also  spoke  of  the 
benefit  he  has  personally  received  by  attending  the  conventions. 
Many  new  ideas  obtained  from  other  members  through  the  dis- 
cussions on  the  floor  have  been  successfully  applied  by  him. 

STANDARDIZING     REAMERS 

C.  A.  Shaffer.  Illinois  Central :  To  any  one  who  has  had 
practical  experience  in  a  locomotive  repair  shop  the  economy 
resulting  from  standardized  reamers  for  the  work  is  obvious, 
and  to  those  who  have  gone  into  the  matter  systematically  no 
argument  is  necessary  to  show  wherein  the  saving  may  be  ef- 
fected. If  conditions  would  not  permit  of  going  into  the  matter 
in  a  general  way,  possibly  on  account  of  not  wishing  to  replace 
all  of  the  large  stock  of  tools  of  various  descriptions  at  one 
time,  it  may  be  possible  to  select  one  or  more  sets  of  reamers  to 
start.    A  saving  in  time  of  from  one  to  eight  or  ten  hours  may 


be  effected  on  jobs  when  compared  with  the  old  practice  of 
putting  the  work  into  a  machine  and  boring  it  for  a  fit.  Then» 
too,  the  life  of  the  job  will  be  much  greater  if  it  is  done  with 
the  proper  tools.      ■  ;-  "^^;./,.;rv.i^  ]'^^}-:'}<''^^ 

A  conservative  check  on  the  average  time  being  consumed 
on  several  operations  on  a  certain  job  on  a  large  railroad  was 
as  follows :  Bolting  crossheads  to  face  plate  on  a  lathe  and  re- 
boring  for  pin  or  rod  fit.  3  hr.  15  min.  to  3  hr.  40  min.,  as  against 
20  min.  by  using  a  standard  reamer.  Clamping  rod  on  horizontal 
boring  mill  or  drill  press  and  truing  up  knuckle  pin  hole  with  a 
boring  bar  and  cutter,  2  hr.  against  15  min.  with  the  reamer. 
Clamping  steam  or  dry  pipe  to  horizontal  boring  mill,  and  truing 
up  joint  with  bar  and  cutters.  2  hr.  45  min.  against  30  min.  with 
the  standard  ball  joint  reamer,  which  could  make  the  fit  with 
the  standard  radius. 

These  are  only  the  initial  time-savings,  and  much  more  will 
be  realized  when  it  comes  to  assembling  the  parts  as  they  may 
be  put  together  with  greater  ease  and  speed.  Before  making 
drawings  for  standard  tools  one  should  carefully  study  their  re- 
quirements for  limitation  and  dimensions  for  the  various  kinds 
of  locomotives  handled,  and,  if  possible,  anticipating  possible  new 
power  which  the  roads  may  acquire.  The  commercially  manu- 
factured locomotive  tapered  reamers,  which  are  cataloged  by 
all  the  leading  small  tool  manufacturers,  for  use  on  rods  and 
frame  work,  come  far  from  being  a  suitable  arrangement  for 
use  on  the  heavy  power  of  today.  A  revision  in  standards  along 
this  line  would,  no  doubt,  result  in  increased  business  for  the 
manufacturer  and  economy  for  the  roads  who  buy  the  greater 
proportion  of  such  tools  instead  of  making  them  themselves. 
One  of  the  main  advantages  in  the  use  of  standard  reamers  is 
that  it  admits  of  greater  interchangeability  and  carrying  in  stock 
finished  or  rough  turned  parts  for  immediate  application,  thereby 
saving  considerable  material  and  a  great  deal  of  time  in  doing 
the  job  as  well  as  getting  the  engine  back  into  service  quickly. 

E.  J.  McKernan,  Atchison,  Topeka  &  Santa  Fe :  On  the  Santa 
Fe  lines  all  the  frame  reamers  for  locomotives  have  1/16  in. 
taper  in  12,  and  I  carry  the  sizes  from  1^  in.  in  diameter, 
advancing  by  thirty-seconds  of  an  inch  to  2  in.  in  diameter. 
All  sizes  of  reamers  one  inch  in  diameter  and  under  are  pur- 
chased from  the  manufacturer,  and  all  those  over  are  made  in  : 
the  tool  room  at  Topeka.  The  lengths  of  the  reamers  vary  from 
5^  in.  up  to  and  including  17^  in.  There  is  also  a  set  of  reamers 
28j4  in.  long  ranging  from  1%  in.  in  diameter  to  2  in.;  they  are 
used  in  frame  work.  Nine  reamers  have  been  adopted  as  stand- 
ard for  the  crosshead  and  piston  work.  These  reamers  are 
tapered  J4  in.  in  12  in.,  and  are  made  with  a  left  hand  spiral. 
Four  reamers  are  used  for  the  knuckle  pin  work  on  side  rods. 
They  have  a  9-in.  flute  and  a  IJ^-in.  taper  in  12,  with  a  left 
hand  spiral  of  68.57  pitch.  For  our  link  blade  pins  we  have  a 
standard  tapered  reamer  with  a  straight  flute  12  in,  long.  This 
reamer  is  tapered  ^  in.  in  12  in.,  and  is  1J4  in.  at  the  small 
end.  This  one  reamer  takes  care  of  all  the  jaws  on  our  Stephen- 
son gears.  The  standard  reamers  for  saddle  flange  work  are 
used  in  all  work  on  cylinder  splices,  as  well  as  on  the  flanges 
for  truing  up  the  holes  after  the  cylinder  has  been  bolted.  These 
reamers  are  6  in.  over  all,  and  have  a  square  shank.  They 
are  tapered  to  1/16  in.  in  12  in.  For  general  motion  work  two 
reamers  are  used,  one  17^  in.  and  the  other  19i<$  in.  over  all. 
They  have  a  taper  of  l^  in.  in  10  in.,  for  the  Walschaert  valve 
gear,  and  a  taper  of  3  in.  in  12  in.  for  the  Stephenson  gear. 
They  measure  1J4  in.  on  the  point,  and  have  a  left  hand  spiral 
of  68.57  pitch. 

J.  P.  Mauger,  Philadelphia  &  Reading,  presented  blue  prints- 
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.over  the  door  post,  and  the  frt)iit  <mc  imtts  against  a  2  in.  by  2 
'.:   in.  by  J;;  in.  angle  riveted  to  the  side  sluets  and  projecting  sbghtly 
,;•   beyond  the  door,  thus  forming  a  weather  sirij).  front  and  l)ack. 
'.; -There  are  two  horizontal  U-shaped  sections  pressed  in  the  end 
of  the  top  and  intermediate  door  sheets,  whicli  overhip  tlie  ad- 
jacent sheets,  frirniing  a  stitYener  across  the  door.     M  the  bot- 
.  ;.   torn  of  the  door  is  a  II4  in.  by  1)4  in.  by  |4  in.  stiffening  angle, 
..which    runs    continuously    between    the    vrrtiral    stiTUncrs.      Tlie 
•  inside  of  the  door  is  perfectly  smootli.  all  rivets  luing  connter- 
^    'SUldu'.'A  clearance  of  1/K>  in.   !■<  allnurd    fur  llie   dcnir   t^i  cUar 


TOOL  CABINET  FOR  THE  MACHINE  SHO  > 


■'■•;.:'■  A     End     View    of    the    Pennsylvania    Steel     Box    Car 

the  door  post.    The  floor  is  extended  through  the  door  openinsi 
■flush  with  the  door  post,  and  is  supportt^-d  I>y  the  bulb  angle  <• 

the  side  sill. 

.     The  following  are  the  leading  dinunsi'ins  and  data: 


,.1,cii(fth   over  ci.d  sills,  ;.,'•.,;.-•.•  •'•'• 
Inside  leiisth  ■..,..........■..>........; 

Inside  wHltl'.  ^ . . . . .  ..,..i..  .v. .  ..,>  .'.i 

In-i'lc  lu-iKlit    . .  .  . .  ....i.;. . .  .i  w". .  . . . 

Htij,'lit  toji  <if  rail  to  t(.>p  <\f.  ftV'xr... , 
JI<  iKJit  at  »-av«-s  , » . , .....  .■.;.., . . . 

Width   :it  fav«v.  ........;..>.,...■.,  .. 

t'ajiacity     . .  .  . .  ij,  . .  .\..  ^  •  .^  - •'.  . .  .  i  . 

Culik-al  capaeit  j  ■  .V ! ,;,  ..;•..'..•;•.. . .:. 

Weight     ,..:...,■>..".  .•.■..>■',' .■•  ••■•'•  '  • '  • 


..  .4-'    ft.    6  in, 

...M   ft.   .1  ill. 

...S  fi.  10  in. 
<)   ft.    1  in. 

.  .i   ft.   7'S  in, 

..!_'    ft.    10  in. 

<>    ft.    2  in. 

loo.ono  111. 

.  ._',J4.5  lU.  ft. 

...  ..4<J.100  11*. 


■.  Peat  Ix  Rvy:irAj-^S'''nu  I'urtlur  itYiri-  are  alicpiit  to  be  madr 
.tp  devek>p  the  peat  resources  of  Kussiji.  The  state  is  very 
larcely  interested  in  the  <iubject.  as  it  owns  large  areas  of  peat 
land,  the  full  resources  •  if  which  are  but  iniiKrfectly  known.— 
The  Engineer.   :::.:   ■''■■,'<;.■_  r-^'      '■[■  :~>-,  ■■'■.■■':■:  :^;  ■ :'':     ■■'r:--y-'Z 

Electsification  ~  In  GERMAXV.-r-The  trials  of  multiple-unit 
•trains  on  the  Laudan-Konigszclt  mountain  railways  in  Silesia. 
Germany,  have  proved  very  satisfactory,  and  the  service  is  to 
be  extended  to  I'eUshanimer.  and  shortly  to  the  Austrian  fron- 
tier, at  Halbstadt.  a  total  distance  of  21.7  tniles.  The  full  elec- 
.trical  service  will  he  put  into  operation  before  the  end  of  the 
year,  and  the  wdrking  of  through  trains  by  locomotives  will 
conirnencc  during  the  summer.— //Jt   liiii^uicer.  . 


.  ::         .^      '  ,  '':-■■    BY  C.  E.  PADDOCK  ••    V  ; 

The  photograph  shows  A  tool  cal>inet  used  in  the  Springiieli 
Mo.,  shops   of  the   St.    Lo  lis  &   San    Francisco.     It  is   designe  i 
for  use  with  large  machine  1  requiring  many  tools,  such  as  borin 
mills  and  planers.    The  toi  consists  of  four  slielves  made  of  X. 
lo  iron,  the  back  of  each  khclf  being  bent  up  •>4  in.  to  preven/ 
tools    from   being  pushed   tiirough.   while    K'    in.   of   the    front   i  . 
turned  downward,  thus  increasing  the  rigidity  of  the  shelf.     .\ 
\  ariation  of  width  between  Vhelves  is  made  to  allow  for  differenr 
size  tools.     The  light  throith  these  spaces  makes  the  selection, 
of  tools  easy  and  simplitiesj  the  blowing  out  of  dust.     Between 
the  lower  shelf  and  the  top  tf  the  cabinet  is  a  6  in.  space,  whicb 
is  deep  enough  to  make  tha  entire  top  of  the  cabinet  availabb 
as  a  table.    The  drawer  is  for  operator's  small  personal  tools  and 


,    ,.  Steel    Tool    Caoinet    foij    Use    with    Boring    Mill 

the  spaces  biiuatli  and  to  tlu-  riJit  may  be  used  for  larger  to»ds, 
blue  prints,  rtc.  The  dour  whicA  closes  this  part  of  the  cabinet 
swings  downward  and  forms  a  resting  place  for  set  calipers  and 
workiii;^  drawings.  The  li.uer  li 
fur  clamps,  limits  and  block-.  It 
and  \  ari"us  othir  to"l>  n<it  in  c< 
end    is    a    sin. If    fur    lioldinir    sni.'d 


(If  <il   tlu'  cabinet  may   jjc  use<l 
deriuath  is  rouni  i<>r  niatidrels 
istant  use.     On  the  right  hand 
biiriiig   bars,   sockets   and    the 
table  center.     On   llu    left   hand   cjid   of  tlu-  cabinet  are   liangt-rs 


which  bold  a  set  of  wrenches,  an 
of   work    done   "U    the    machine. 


hardened  gai;es  for  all  classes 
liich    are    kept    at    every    one's 


service  an<l  are  ne\er  lacked   up,  I      j     ,1     •-:,;;'•;•     :,',.; 
I'or  small  machines  a  narrower  ral'ihet  is  usecl  which  is  simply 


id  is  without  >hel\es  or  the 
wheel  lathe-  and  planers  use 
t    tlu-    top    >lu  hilly,      I'T    usc-^ 


l)rovided    with    a    -mall    drawer   a 

door  in   front,     .""^ucli   niacbiius  as 

the   larger   type   of   i-ahiiut    wittioi 

with  drill  ]>resse<   the   smaller  cab  net   is  built   with   conveniently 

arranged    shelving    for    holding    diills.    which    the   oinrat'T   may 

keep  locked  up 


:3' 
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Tool  FOREMEN'S  Association 


Reports  on  the  Standardizing  of  Reamers,  Special 
Tools,     Grinding,    Dies,     and     Tool     Distribution 
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'^  Tlie  sixth  annual  convention  of  the  American  Railway  Tool 
i". .rcmen's  Association  was  held  at  the  Motel  Slierman.  Chicajio, 
.]'a]\-  20-22.  inclusive.  The  meeting  was  called  to  t)rder  hy  A.  M. 
Roberts  of  the  Bessemer  &  Lake  Mrie,  president  of  the  associa- 
iioij;  After  a  prayer  hy  the  Rev.  Howard  A.  Lepper,  rector  of 
:  Christ  Church.  Eni;lewood,  the  association  was  welcomed  hy  J. 
"i-'.  De  \  oy,  assistant  superiiuendent  niotise  power  and  machin- 
ery, Chicago,  Milwaukee  &  St.  Paul.  Mr.  De  Voy  spoke  very 
highly  of  the  work  done  hy  mechanical  department  associations, 
tUitintf  that  the  memliers  in  attendance  at  the  .\tlantic  City  con- 
ventions this  year  seemed  to  pay  more  ofticial  attention  to  what 
the  junior  organizations  were  doing.  Many  of  the  superintend- 
ents"' motive  power  in  attendance  when  (piestioned  stated  that 
tlie  time  had  come  when  the  older  associations  were  liecoming 
fflore  dependent  on  the  junior  associations  for  help  in  develop- 
ing the  mechanical  ilei>artments  of  railways.  Money  spent  hy 
the  railroads  in  sending  nun  to  conventions  of  this  kiri<l  is  not 
waste<l  in  the  least,  and  if  the  nuin1>ers  will  give  up  their  ideas 
to  their  fellow  workers  the  railroads  will  he  greatly  henetiied. 
•Air.  De  Voy  pai<l  speci.d  trihute  to  the  integrity  and  sincerity 
-  01  i«irpose  of  the  men  in  the  motive  powcf  department.  Cofi^ 
ryontions  of  this  sort  will  do  a  great  deal  to  promote  the  general 
efticiency  of  that  (lei)arttniiit.  He  referred  to  the  tool  foremen 
as  vUiciency  engineers  of  tlu'  highest  tyi)e  and  i)ointe<l  out  that 
fiieir  special  lield  lay  in  estahlishing  standards  that  would  facil- 
itat'j.V  the  work  and  reduce  the  cost  of  production,  referring  to 
the  w«'rk  done  in  the  antomolvile  industrv  as  an  e\ami>!e. 
'..V- special  lield  for  the  tool  foremen  is  the  devising  of  safety 
apjfhances  to  he  placed  on  machines.  P.y  their  ingenuity  they 
can  devise  efficieiit  and  inexpensive  safeguards  that  will  Ite  of: 
Vast  Itenefit  to  the  railroads  they  serve.  Me  called  nu  the  toul' 
fftremen  to  shoulder  jtart  of  the  responsibility  the  state  ancl 
federal  laws  have  placed  Dn  the  railroads  and  «lo  all  they  can 
.jl.o  perfect  the  safety  appliances.  Mr.  De  Voy  cU»sed  his  remarks 
with  Some  very  encouraging  words  as  to  the  Iiusiness  conditions, 
VVilhin  the  past  month  tin-  Milwaukee  has  increased  its  force 
ttn  per  cent.  He  laid  particular  stress  on  the  henelits  the  rail- 
roads Would  derive  froni  tlu  ahutulance  Of  grain  that  rs  licing 
shipped/  -^'-  -  '  ^-.-.yC  ■■: .  ■■: ,, .:'  ■.,^;v.^  ^.,  •-;-"■'■•-"/:;-"  •_>;  ■':'■':■'■!■  i:.-t-^y'--: 
,  •;;;  ..  i'resfukxt's  .\ni»kKSs     ■  .  ;■  y    /v^^  ,  ./^ 

Prcsid(^rit  Roherts  sitoke  of  the  o|)p(irttuiities  the  tool  foremen 
have  in  increasing  tiie  etticiency  of  the  meclianical  department. 
The  higher  ofticers  are  looking  to  the  tool  foremen  mure  and 
more, each  year,  calling  on  their  ingenuity  and  skill  to  increase 
the  output  of  the  shops  and  at  the  same  titne  improve  the  quality 
of  the  work.  A  special  field  for  the  tool  foremen  is  to  standard- 
ize the  tools  so  that  a  much  .less  number  will  he  reciuired  to 
perform  tlie  necessary  work.  Mr.  Roberts  also  spoke  of  the 
benefit  he  has  personally  received  Ijy  attending  the  conventions. 
Many  new  ideas  obtained  from  other  members  through  the  dis- 
cussions (>n  the  iloor  have  been  successfully  applied  by  him. 

r  VifV     V  'STANnA^  REAMERS     vv"I^''^": 

.  .  C-  .\,  Sliaffer.  Illinois  Central;  To  any  one  who  Iwis  had 
practical    experience   in   a    locotnotive    repair   shop   the   economy 

/j^-sulting  frbni  standartHzed  reamers  for  the  work  is  olivious, 
arid  to  those  who  have  gone  into  the  matter  systematically    no 

.argument  is  necessary  to  show  wherein  the  saving  may  lie  ef- 
fected. If  conditions  would  not  permit  <tf  going  into  tlie  matter 
|rt  a -general  way,  possibly  on  account  of  not  wishing  to  replace 
all  of  the  large  stock  of  tools  of  various  descriptions  at  one 
time,  it  may  be  possible  to  select  f>ne  or  more  sets  of  reamers  to 
start.     A  saving  in  time  of  from  one  to  eight  or  ten  hours  may 


be   efTected   on    lobs   when    compared   with   the   old  practice   of  /.. .. 
putting  the  work  into  a  machine  and  boring  it  for  a  tit.     Then,    • 
too,  the  life  of  the  job  will  be  much  greater  if  it  is  done  with     j. 
the  proper .t<c)ols.-'.s',-'    v-',.  ■  ■."  ■-.•.;^.r-  '.riv>"^"':-.v-ri':.  .J'::.-.;;;'  ■  -.  ■-■'.; :., 
,%Acpn5>ervative  check   on   the   aferJige  time   being  oMismned 
on  several  operations  on  a  certain  job  on  a  large  railpiad  was    ^  • ' 
as  fuUows:  liolting  crossheads  to  face  plate  on  a  lathe  and  re-  .• 
boring  for  pin  or  rod  fit.  3  hr.  15jnin.  to  3  hr.  40  miii^V as  against      ..; 
20  min.  by  usjng  a  standard  ream<er,:  Clamping  rod  on  horizontal       '. 
boring  mill  or  drill  pres<;  and  truing  up  knuckle  pin  hole  with  a     •" 
boring  bar  and   cutler.  2  hr.   against    15   min.   with   the   reamer.     ■■• 
Clamping  steam  or  dry  pipe  to  horizontal  boring  inill,  and  truing- 
up  joint  with  bar  and  cutters.  2  hr.  45  min.  against  30  min    with     '. 
the   standard   li:dl   joim    reamer,   which  c<»ul<!   make   the  tit  with     , ' 
the  standanl  ra<lius. 

These  are  only  the  initial  time-sa\-ing>i.  and   much  tnore  will  .' 
be  realized  when ^  it  <:onit'S  t<i  aissemi ding"  the  parts  as  they  may    ": 
be  put  together   with  greater  east  and   speed;     JJefore  making    V 
drawings  for  stamlnrd  tools  one  should  carefully  stn<ly  their  re- 
•piirements  for  limitation  ami  dimen>ion>  for  the  various  kinds     ; 
of  locomotives  han<lled.  and.  if  t>ossible.  antidp.iting  pns-siltle  new  .  y. 
jxtwer  which  the  rciads  ma_\  acquire.     The  coramer^ially  manur     .' 
factured    locomotive    tapered    reamers,    which    are   cataloge<l    by     '- 
all   tile  leading^  small   tool   nianufacturers,   for   use   on   ro<ls  ainl     -.s 
frame  work.  c<vme   far   from  being  a   suitable  arrangement  for"^^^ 
use  on  the  heavy  power  of  today;    A  r)e\ision  in  stamtards  along    .j, 
this  line   would,  iio   doubt,   residt   in   increased  business   for  the    ^'-> 
manufacturer  and  economy   for  the  r»>ads  who  buy  the  greater  ".,*. 
proportion  of   such    tools  instead    of   making   tJteni  themselves.    •• 

.    One  of  the  main:  a<ivantages  in  the  MseVof  s"t,ao<Jard  reamers  is    \~:; 
that  it  admits  of  greater  interchangeability  ami  carrying  in  stock    '  : 
finished  or  rough  turned  ])aris  for  imme(Hate  applicati(.>n.  thereby    • 
saving  cotisiilvrable  material  and  a  great   deal  of  time   in   doing   ;;,•  • 
the  job  as  Well  iis  getting  the  engine  hack  into  service  quickly.;  ■:' 
:     l*!.  Ji  McKernan,  Atchison^  Topeka  &•  SaiWa  !•> :  On  tin-  Santa 
Te  lines  all   the   frame   reamers  for  locomotives  have    1/16  in.    ■' 
taper  in   12.  and  i"  carry   the  sizes   fr<»ni    lU    in.    in    diameter.  .."- 

,  advancing  1ia    th«rty-secoiids   ot  an   inch  to  2  inJ .  in  Vliatneter.  '■' 
All  sizes  of  reamers  t>ne  inch  in  diameter  and  under  are  t»ur-  ;.  J 
chased  from  the  manufacturer,  and  alt  those  over  are  made  i«     ...,' 
the  tool  room  at  TopekM.     Hie  lengths  of  the  reamers  vary  from  :  _. 
S^i  in.  up  to  and  including  17,' 2  in.  There  is  also  a  set  of  reamers  ./.■■ 
283--^  in.  long  ranging  from  1'.^  in.  in  diarneter  to  2  in.:  they  are     .'  = 
used  in  fnmie  work.     Nine  reain^rs  have  been  adopted  as  stand-  "_. 
ard    for  the   crossluad   and    fiistOn    work.      These    reamers    are  :'i^^. 
tapered  '/2  in.  in  12  in.,  and  are  made  MUh  a  left  haml   spiral.    :. - 
Four  reamers  are  used  for- the  knuckle  pin  work  on  side  ro<b.       ■ 
They  have  a  9-in.  flute  and  a  i};i-in.  taper  in  12,  with  a  let C^/ 
hand  spiral  of  fi8.57  jiitch.     For  our  link  blade  pins  we  ha\e  a      .' 
stanilar«l  tapered  reamer  with  a  straiglit  jtlute  12  in.  long.     This 
reanier  is  taliered  f:J  ill.  in  12  in.,  and  is  I'l  in.  at  the  small 

I  end:   This  one  reamer  takes  care  of  alT  the  jaws  on  oar  Stephen-   " 
:  son   gears.     The  standard   reamers   for   saddlt?  flange   work  are     ; ' 
used  in  all  work  on  cylinder  splices,  as  well  as  on  the  flanges    ^,; 
for  truing  up  the  holes  after  the  cylinder  has  been  bt^he.i.     Tliese   •: 
reamers  are  ^  in.  6ver  all,  and  have  ;\a    square    shatlk;    They     \ 
are  tapered  to  1/16  in.  in  1^  in.     For  genend  motion  w>rrk  tw-o  :.:" 
reamers  are  used,  one  1"'..   in.  and  the  other   19' j   in    over  alt  ■v'-- 
They  have  a  taper  of  16  in.  iri  10  in.,  for  the  W'alsch.ivrt  valve     :' 
gear,   and  a   taper  of  3  in.   in    12  in.    for  the   Stei>hens.m.  gear-      , 
They  measure  1'.;  in.  on  the  point.  an«l  Ivave  a  left  hand  spiral  '? ■ 
01  ()S.57  ititcli.  ^     /  .^  /'. 

J.   P.  Mauger,  Philadelphia  &  l^i^ding^^^ii^t^sent^  Uiie  :i»ri«fs^  y  ^ 
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of  the  regular  line  of  taper  reamers  for  general  repair  work. 
These  reamers  are  made  with  a  straight,  heavy  pitch  tiute,  with  a 
variation  of  the  pitch  from  nothing  to  .016  in.  fr<jm  cutting  edge 
to  cutting  edge;  that  is,  in  milling  the  tlutes  .016  in.  is  gained 
on  the  first  half  of  the  diameter,  and  dropped  off  imtil  it  is 
back  to  zero.  Very  little  difference  was  found  in  the  life  of  the 
straight  and  spiral  riuted  reamers;  the  straight  fluted  reamers  do 
.;  the  work  nicely,  and  are  much  cheaper  to  make. 

:    .     .\.     Meitz.     Missouri.    Kansas    &    Texas:     In   using  the   rod 

/'■^ireamer.  I  prefer  a  square  shank  instead  of  a  taper.     We  foimd 

. ;  out  that  when  the  reamer  closed  solid  we  made  the  hole  a  little 

bit  larger  on  the  outside  and  also  on  the  bottom.     If  you  have 

a  square   .socket  the   reamer  will  make  a  perfect  hole.     I   make 

a   straight    blade    reamer    and    protect    the    edges    by    running    a 

left-hand  s(iuare  thread  about  two  to  the  inch.    This  protects  the 

cuttiiiii    edge   on    the   blade   as   well   as   keeps   the    reamer    from 

hugt-iny  in.     I   make  these  reamers  cheaper  than  milling  a  spiral 

flute. 

■"■'■C:,  A,    Shaffer:     On   some   reamers   that   we   made   with    tlie 

square  sockets,  we  left  a  collar  about  ime-half  inch  long  above 

the  s(|uare  and  put  a  groove  in  that  collar  with  two  set  screws 

in   from  each  side  of  the  square  socket   with   a  ball  joint,  and 

,.we  have  to  bring  these  set  screws  into  the  groove  a  little  bit.     It 

will  hold  the   reamer   in  the   square  socket  and  lift  the  reamer 

out. 

J.    J.    Sheehan  :      .Mr.    Meitz    raised   a   timely    point   about   the 
taper  lit  of  the  spindle.     If  the  hole  isn't  true  it  is  liable  to  force 
the  reamer  out.     We  had  that  experience  and  we  got  around  it 
by   making  a  knuckle    socket   fitting   in   a   sleeve    with    a    Morse 
taper  tit.     That  would  allow  the  knuckle  to  move  in  either  direc- 
tion.    There  is  just  enough  movement  there  to  allow  the  reamer 
to  act  freely  in  the  hole,  and  we  have  not  experienced  any  trouble. 
If  there  was  a  standard  taper  for  all  that  work  it  would  simplify 
the  arrangement  very  much.     I  think  that  for  all  locomotive  bolt 
work  the  1/16  taper  in  12  is  the  universal  standard. 
.;    H.  Otto :     We  cut  frame  reamers  any  length  and  leave   1/32 
in.  to  be  milled  off.     We  have  a  triple  head  lathe  so  that  we  can 
ream  three  at  a  time.     We  do  not  have  an  electric  furnace  but 
,    We  temper  them  in  a  bath.     We  heat  the  steel  and  harden,  then 
:'~yre   draw    the  temper    in   an   oil    heated   bath.      We   clamp  our 
.''  j^eamers  to  prevent  warpitig,  and  do  not  lose  more  than  2  per 
cent.      -An   inch    reamer   7j/>    in.   long    costs    shop   made  $3.82;' 
a  2  in.  reamer  7'.>  in.  long  costs  $6.55;  a  28K'  in.  long  reamer 
JVC  I    am    nf)t    much    stuck    on    the    long    reamers)     15/32    in.    in 
diameter  co.sts  $4.38.  and  a  1   5/6  in.  reamer  costs  $6.29. 

B.  Ilenrikson:  Our  reamers  have  a  taper  of  1/16  in.  per  foot. 
Our  large  reamers  are  inserted  high  speed  steel  and  our  small 
reamers  are  all  high  speed  steel.  We  are  notching  our  reamers. 
I  understand  that  the  spiral  reamer  is  better  than  the  notched, 
but  there  is   more  trouble  in   making  them. 

Secretary  Davis:  Do  you  have  any  trouble  with  the  high  speed 
reamers  being  brittle  or  breaking?  Do  they  break  many  of  them 
from  side  strains?  '.'•...; 

Mr.  Henrikson  :  Yes.  they  do,  but  I  find  that  is  due  to  the 
temper. 
-  O.  W.  Kinzie :  I  prefer  the  spiral  reamer  over  the  straight 
reamer,  and  I  am  positive  that  the  spiral  reamer  is  much  more 
efficient.  We  are  putting  in  less  teeth  and  we  get  good  results. 
In  the  year's  time  that  we  have  had  this  set  of  frame  reamers 
and  rod  reamers  in  use,  I  do  not  believe  I  have  found  one  broken 
out  of  the  full  set.  We  make  our  reamers  mostly  1/16  in.  taper 
in  12  in.  We  use  carl)on  steel  altogether  for  these  reamers  and 
we  have  never  had  any  trouble  about  the  motors  being  too  fast 
for  the  reamer,  especially  the  heavy  reamer.  For  bridge  reamers, 
such  as  the  boilermakers  use.  we  have  to  use  high  speed  steel. 
The  machine  work  on  the  spiral  reamer  is  practically  the  same. 
We  mill  our  spiral  reamers  with  a  triple  head  device.  I  admit 
there  is  more  trouble  in  keeping  the  spiral  reamer  straight,  for 


the  reason  that  you  cannon  clamp  them,  but  we  have  not  had  an> 
trouble  to  complain  of.  D  think  the  advantages  of  the  spira 
reamers  are  so  greatly  superior  to  the  straight  reamers  that  it 
pays  in  the  end  to  make  ihe  spiral  reamer.  We  harden  in  the 
electric  furnace.  The  spirkl  of  the  reamers  would  be  about  1/4 
of  a  turn,  the  length  of  tht  reamer. 

W.  C.  Stephenson ;  O™  the  Atlantic  Coast  Line  we  tested 
nine  reamers  up  to  1^  in.  k\'e  had  nine  high  speed  and  nine  car- 
bon, and  we  milled  them  Ivith  5  flute  and  8  deg.  We  milled 
some  5  flutes  and  12  deg..  and  we  found  that  the  one  with  8  deg. 
gave  better  results.  We  turned  them  down  from  the  little  end 
tor  1  in.  with  a  1>4  in.  tapei;  the  other  part  of  the  taper  is  1/16 
in.  to  the  foot  and  we  milled  them  spiral  left  hand.  We  use 
carbon  steel  and  get  very  qear  the  results  on  the  carbon  that 
we  do  on  the  high  speed,  Hut  I  believe  in  high  speed  reamers 
provided  you  get  the  right  clegree  spiral  and  get  them  tempered 
right.  If  you  get  the  right  Spiral  on  them  they  won't  feed  too 
fast.     We  do  most  of  our  wArk  with  large  reamers  by  hand. 

E.  H.  Whittier :  .Ml  our!  reamers  we  make  with  a  square 
shank.  We  are  using  air  mcjtors.  or  a  drill  press.  The  photo- 
graph shows  the  joint  socket.  I  There  is  oscillation  enough  in  the 
socket.  We  have  a  set  of  little  collars  that  have  the  square  shanks. 
I    find   they   give   perfect    sati^action. 

.\.  R.  Davis:     We  have  adf^iptcd  three  tapers  to  cover  all  work 


■ 

B^b 

Jcinted    Socket    for    Handling    Square    Shank     Reamers 

outside  of  our  regular  bolts.  Wll  single  fits  on  motion  work 
which  concern  the  rocker  arm  ^ins,  transmission  bar  pins  and 
all  pins  of  that  class  have  l-i  in.  in  12;  all  double  fits  or  jaw 
of  the  transmission  bar,  the  platfs  have  -Xs  in. ;  all  of  the  piston 
rods,  both  ends  are  ^  in. ;  then  iall  of  the  rod  fits  calling  for  a 
heavier  taper  are  1'4  in.  I  — '■  ■':iy''y>^  f^i^y' "y^^ 

E.  V.  Nabell :  Our  experienoe  has  been  that  the  cataloged 
reamers  are  too  short.  The  average  reamers  are  too  short  with 
the  Mikado  type  engines.  \ 

W.  C.  Stephenson :  Everybody  carries  reamers  from  %.  in.  up 
for  odd  jobs  :  I  grind  1/32  in.  off  aich  time  it  is  necessary  to  grind 
a  reamer  and  mill  the  flute  so  that  I  can  grind  it  about  4  times; 
then  we  have  t<j  mill  it.  When  high  speed  reamers  give  out- 
we  turn  them  down.  We  do  not  scrap  any  high  speed  at  all. 
We  reclaim  everything.        •  I  ■,;•". 

G.  W.  Smith:  We  have  reamers  12  in.,  17  in.  and  27  in.  long, 
and  that  covers  the  ground  prel  ty  thoroughly,  especially  the 
heavier  power  that  has  been  intro  luced  of  late  years  which  re- 
quire  the  long  reamers  27  in.  I  ne  er  have  any  trouble  in  regard 
to  reaming  as  long  as  we  use  these  sockets  on  the  square  shanks. 
It  doesn't  make  any  difference  how  long  the  hole  is  on  any  drill 
press  or  any  air  motor;  it  can  adjust  itself. 

President  Roberts :  We  have  re  rently  adopted  the  1/16  taper 
for  all  frame  bolts,  smoke  arch  bolts,  rod  bolts,  stretcher  pins 
and  all  truck  bolts.  In  the  reach  rock  we  use  U4  in.  taper ;  in  angle 
pins  1^  in.  taper;  J/2  in.  crosshead Ipins  and  J^  in.  in  piston  fits.' 
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AH  of  those  reamers  are  square-headed.  For  the  frame  reamers 
wiiere  we  use  air  motors  we  simply  have  a  short  square  shank 
a;  out  2j/2  in.  long.  The  end  of  that  shank  fits  the  motor  and 
i'  (."  other  end  where  the  reamer  fits  in  is  made  of  various  sizes. 

1  find  that  the  regular  commercial  reamers  are  almost  invariably 
t.u)  short.  We  use  quite  a  number  of  reamers  26  in.  long  of 
various  sizes,  and  we  use  lots  of  16  in.  reamers.  We  have  also 
the  14  in.  reamer,  while  the  commercial  reamer  comes  to  about 
10  in.  We  buy  all  high  speed  steel  reamers.  We  have  lots  of 
trouble  with  the  carbon  reamers  in  regard  to  durability. 

[The  secretary  was  instructed  to  obtain  from  the  members  of 
'    the  association  their  requirements   for   reamers   with  a  view  of 
;.v. ..  adopting  standard  reamers  at  the  next  convention.]  .^ ;..,.;, 

vj   ;'•        TOOL     ROOM     GRINDING  ;  ^^.  J 

W.  C.  Diebert,  Chesapeake  &  Ohio :  A  great  deal  of  diflficulty 
■  i.s  experienced  in  grinding  tools  where  there  are  no  automatic 
'  machines.  Among  the  special  tools  for  grinding  made  at  Clifton 
Forge.  Va.,  are  a  surface  grinder,  an  automatic  reamer  grinder, 
a  small  die  grinder  and  a  grinder  for  cutting  the  cutters  for 
the  Ingersoll  milling  machine.  This  latter  grinder  will  cut  up 
to  14  in.  in  diameter,  and  grind  the  radius  on  the  cutters  for 
those  used  in  channeling  out  driving  rods.  The  wheel  lathe 
tools  are  given  an  angle  clearance  of  7  deg.  and  a  10-in.  by 
iVl-in.  hard  wheel  is  used  for  grinding  them.  By  using  a  tem- 
plet on  them  from  time  to  time  a  very  good  job  may  be  obtained. 
.Ml  the  special   taps  that  must  be  backed  out   are  given  al)out 

2  deg.  clearance,  while  those  that  are  driven  all  the  way  through 
•;.    are  given  a  little  more. 

The  bolt  cutter  dies  are  ground  to  an  angle  of  25  deg..  and  a 
wheel  one-eighth  larger  than  the  bolt  is  used  to  grind  the  clear- 
ance. It  has  been  found  that  the  throat  of  the  Lassiter  stay- 
bolt  machine  dies  must  be  made  just  right  as  otherwise  the  head 
would  not  be  heavy  enough  to  start  them.  An  angle  of  25  deg. 
has  worked  very  well. 

J.   C.   Bevelle,   El   Paso  &   Southwestern:    The  tools   that  are 

issued  from  the  tool  room  on  check  are  all  ground  in  the  tool 

room.     The  two  cutting  edges  of  drills  should  be  at  an  angle 

of  59  deg.   for  ordinary   purposes.     The  angle  of  lip  clearance 

should  be  about  12  deg.     This  angle,  however,  should  gradually 

increase  as  the  center  of  the  drill  is  approached  until  the  line 

across  the  center  of  the  wel)  stands  at  an  angle  with  the  cutting 

edges  of  135  deg.     For  a  heavy  cut  in  soft  material  the  angle 

of  lip  clearance   may  be   increased   to   15   deg.     The   failure  to 

give  sufficient  angle  of  lip  clearance  at  the  center  of  the  drill  is 

the  principal  cause   of   splitting   drills   up   the   web.     W^e  use  a 

No.  30  grain  wheel  with  very  satisfactory  results. 

Standard  reamers  should  be  kept  properly  ground  and  sharp. 

V   as  otherwise  a   great  deal  of  time  will  be   consumed   or   wasted 

■i^r.  '\\'  the  man  who  is  using  them.     In  the  shop  at  El  Paso,  Tex., 

.i'<    the   reamers   are   not   placed   in   the   rack   until   they  have   been 

;>  ;■   inspected  and  put   in   first  class  condition.     The  bolt  or  frame 

...   reamers   used  in   that   shop   are  ground   with   as  large  a   wheel 

•■...  as  possible,  so  that  they  will  not  be  hollow-ground.    The  clear- 

...   ance  of  the   reamers  and   such   tools   is   determined  bv  the   use 

•  '■:'    ot   an   external   cylindrical   gage   the   corresponding   size   of   the 

reamer.     A  reamer's  proper  clearance  is  3  deg. ;  any  more  will 

allow  it  to  chatter  and  ream  the  hole  out  of  round  and  dull  it 

,^    quickly.    All  taps  are  ground  on  the  face  of  the  flute  just  enough 

to  renew  the  edge  of  the  teeth,  and  precaution  must  be  taken 

»n  keeping  the  face  of  the  flute  in  line  with  the  center  of  the 

tap.     The  points  of  the  taps  are  ground  with  a  relief  of  about 

3  deg.  In  grinding  milling  cutters  the  teeth  are  sharpened  on  a 
cutter  grinder,  using  the  finger  of  the  machine  as  a  means  for 
obtaining  the  proper  clearance,  which  is  about  3  deg.  Formed 
niillmg  cutters  are  always  ground  on  the  face  so  as  to  retain 
their  shape,  and  care  should  be  taken  in  keeping  a  formed 
cutter,  more  especially  a  gear  cutter,  sharp  at  all  times.  Peg 
milling  cutters  are  ground  in  the  same  manner.  A  groove  is 
milled  between  each  row  of  the  cutters  about  3/16  in.  wide  and 


i/16  ifj-  deep,  so  that  the  finger  may  serve  as  a  guide.  Disc 
flue  cutter  used  for  grinding  off  boiler  flues  are  also  ground  to 
renew  their  cutting  edge.  ;:  '  ,'."*.../'•- i- 

Standard  bolt  dies  that  are  used  in  bolt-threading  machines 
are  ground  at  the  throat  with  a  wheel  about  '4  in-  larger  than 
the  bolt  which  they  are  to  cut.  The  heavy  roughing  t'«<.ls  that 
are  used  on  wheel  lathes  for  turning  tires  are  ground  to  the 
following  angles:  Clearance  angle,  6  deg.:  back  slope,  8  deg,; 
side  slope,  14  deg.  This  allows  a  very  fast  speed.  The  finishing 
tools  used  for  tire  turning  have  a  clearance  of  .6  deg.,  with  a 
back  slope  of  8  deg.  '■'''■'■    ■•  ?•  '  ■-' ''^'  ' :   •  -■  ■,-.'  :^-        •  •"  •  ■    ' 

Owen  D.  Kinsey,  Burnside  shops,  Illinois  Central :  Our  grind- 
ing machinery  is  placed  as  far  away  from  precision  machinery 
as  possible  to  avoid  trouble  from  dust,  and  in  a  position  to  com- 
mand good  light  and  ventilation.  The  spindles  of  all  the  gritid- 
ing  machine-3  have  been  made  standard  so  that  the  grinding 
wheels  may  be  interchanged.  Instructions  have  been  posted  on 
each  machine  showing  the  belt  position  for  wheels  of  different 
diameters.  Succe.-s  or  failure  in  grinding  operations  depends 
directly  on  the  proper  selection  of  wheels  for  the  particular  work 
in  hand.  We  have  found  that  a  cool,  free  cutting  wheel  is  the 
most  economical  in  the  long  run  even  though  the  whe^l  life 
is  shorter.  The  heaviest  cutters  we  handle  at  present  are  10  in. 
by  20  in.  peg  cutters.  These  cutters  are  ground  on  a  Hath  Uni- 
versal grinder  using  a  radius  arm  projecting  from  an  arbor 
upon  which  the  cover  is  mounted.  This  arm  travels  on  a  fixture 
mounted  on  the  side  of  the  machine,  and  produces  a  helical 
curve  permitting  the  grinding  of  the  cutting  faces  of  the  peg. 
The  cutter  is  then  revolved,  and  the  teeth  are  ground  to  an  even 
length,  after  which  the  clearance  angle  is  ground. 

Thomas  F.  Eaton.  Baltimore  &  Ohio:  There  are  70  wheels 
in  service  at  the  Baltimore  shops,  and  it  has  been  found  ex- 
pedient to  have  one  man  inspect  all  the  wheels  throughout  the 
plant  rather  than  have  oach  department  look  after  their  own. 
By  this  means  I  am  kept  posted  as  to  the  condition  of  the  wheel, 
and  we  are  enabled  to  keep  the  wheels  in  a  safe  and  efficient 
running  condition.  For  rough  grinding  wheels  No.  24  grain 
wheels  with  a  medium  soft  bond  are  used,  and  for  the  Uni- 
versal tool  grinders  on  finished  tools  a  No.  60  grain  wheel  is 
used.  An  apprentice  operates  one  Universal  tool  grinding  ma- 
chine, which  handles  plain  reamers  and  shanks  and  tangs.  ■.>;:■•' 

■  A' ■'■  V  ''-^^■:'-  '•*'--'^': -=:';■     ■  DISCUSSION  /;:•  :.--;l:^/v>  ''^^j:'.  ■ 

The  principal  point  of  discussion  on  this  subject  was  the 
grinding  of  high  speed  steel.  Many  of  the  members  reported 
poor  success  with  grinding  high  speed  steel  wet,  as  it  had  been 
found  that  the  steel  would  split  and  chip,  due  to  uneven  heating 
and  cooling,  and  for  that  reason  they  have  l)een  grinding  this 
grade  of  steel  dry.  It  was  pointed  out.  however,  that  the  prob- 
able trouble  was  that  when  grinding  wet  care  was  not  taken  to 
see  that  the  metal  did  not  get  overheated,  whereas  grinding  dry 
more  care  would  be  taken.  Some  members  found  tlic  spiral 
reamers  so  difficult  to  grind  that  they  have  not  m»<le  many  on 
that  account.  It  .was  clearly  brought  out  that  with  broken  and 
dull  tools  good  work  could  not  be  expected,  and  the  moral  effect 
on  the  workmen  would  be  such  as  to  make  him  discontented 
and  greatly  decrease  his  efficiency.  Dull  tools  will  also  waste  a 
great  deal  of  power  in  machine  tools.  The  grinding  wheels 
should  1)0  kept  in  good  condition,  and  should  be  madt  the  job 
of  one  man.  so  it  would  be  possible  to  hold  him  responsiWe 
for  it.  In  grinding  slab  millers  very  good  results  will  be  ob- 
tained, not  only  from  the  life  of  the  miller,  but  from  the  work 
performed,  if  the  wire  edge  is  taken  off  before  it  is  given  out 
to  the  workmen.  Special  care  must  be  taken  in  using  the  right 
kind  of  abrasive  wheel  for  grinding. 

In  the  discussion  the  members  digressed  a  little,  and  spoke 
of  welding  high  speed  steel  to  carbon  steel  bodies.  Some  mem- 
bers did  not  have  very  good  success  as  the  beat  of  the  welding 
would  draw  the  temper  of  the  tool  and  not  give  good  results. 
However,    this    has   been    overcome    by    brazing    the    shanks    on 
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•       <)f  tH<?   Fegillar.fih^^  naimrs    fi>r   i;cinr;il    rrip;ur    u- .rk. 

_''  These  Teamors  arc  made  uil!i  a  >traii;lit.  luavy  pitcli  tiiitf.  with  a 

■  variatinii  u!  the  i>iicli  from  n^ihiny  in  .01<)  in.  I'r.  >m  ciittini;  cd.uc 
•  Ui.  Vutting  t'dyt';   tha^    is,  in   inillinLr  tin-   llntis   .01*)  in.   is   tiaiiud 

■  .-bh  tlu'    iVrst    lialf   i>t'   tlic   (hanutrr.   and    (hi'pl'ed    ntl    initil   it    is 
'.  pack  to  zt'r,<».     Very  httle  dif't\reme  was  I'lxnnl  in  the  hte  of  tin- 

'      stra^ht  and  si>ind  diited  reanier,>  ;  the  straight  tUue<l  reamers  do 
{^4;  Uhc  Work  nicely,  aiid  are  ninch  cheaper  to  make. 

-      ;  A.     Mcii/,     Miysoiiri.    Kansas    vK:    Tc.vas :      Tn    usin.u:   the   rod 

.     .  reanivr.   I   prefer  a  st^uare  >Iiank   instead   <>{  a   tajier.      We   found 

...•(•nit  thai  wlu'n  the  reanier  clo.^iil  sohd  we  made  tlie  h^-le  a  httle 

,     Tiitlaryer  on  the  outside  and   als"  --n   the  l)on>.m.      If  > . 'U   Iia\e 

■•a  ><«|tiare    socket    tlu    reamer    will    make   a    i>erfecl   h->le.      I    make 

.'  •     a.  strUi^L;!!!    Iilade    reattier    and    prott-et    the    ed!.:t-^    Ii\     rnnnint;    a 

.  '•    Ittl'Iiand  .square  thread  ah.  >iit  two  to  tlie  incli.     Tlii-  jir.  itects  the 

■      ClUtiii.i;  vd«T   tin   the   bladi*    as    well    as   keejis    tlie    reamer    from 

hiiiiyiljt.ilijfV.. -J  make  these  reamer>  cheaiier  tlian  milliny  a  -piral 

•     time.    '  :'     : 

. :  .,  C,  .,V.    ShailVr :      <  >ti    some    rcatiHTs-  tliat    we    made    with    tlie 

;  . -Siiliare  ^MckytsV.wv  4vft,:il  v^^^  ..ne-half  inch   Liiiii   alx -xe 

:      the  ■.♦[nare  an<l  )tnt  a  liTotive  in  that  collar  with   two   set  ,>crew> 

in    frotn   each   side   ''f   tiie   sctiiare   sci-ket    with    a   liall    ii'int.   ami 

'.  •  :We  liavt\  t<V-|)rinj^^^  im,.  the  i^roove  a  little  liii.     h 

■  ;    :t%4lt  li.d«l.  the:  r*.'^^^^^^^  the    ^iin^^re   Si>cket    and    lift   the    reamer 

■  .  .  .:J..vJ.,\Sheehan  ;      .Mr.    .\leit/    raised    a    tiniil}     pi>int    ali-ait    the 

■  >.tapyr  ht  of  the  >ivindk'.     If  the  ImK-  i>)ri  trne  it  is  liaMe  \<<  force 

tljtc  reamer  mrt..*\Ve.  had  that  experience  ami  we  tiot  arnund  it 

l»r  making  a   kniickU*    socket    iitvin.u   in   a    sleeve    uith    a    .\lor>e 

:.     tapt'r.  tit.     1  hat  would  allow  the  knuckle  to  move  in  either  direc- 

-  .ti«*ii.- '  ihert"  :is  jii>it  onoujih  m«ivenient  there  t<«  allow  the  reamer 
.•     .to  act  freely  in  ihe  hole,  and  we  have  not  experivnce<l  an.\   tn-uMe. 

If  there  was  a  >iandard  taper  for  all  that  work  it  would  sitnplify 
'   the  arraniieinenr  very  inuch.     I   think  that  for  all  locnUT'tive  holt, 

work   the   1/16  taper  in   12  is  the  universal   standar»l.  '  .      ■" 

;     '    M.   <  »t<«:      VVe  CiJt   fraine   reamers   an>    leiiiilh   and   leave   l/.^J 

■  iti.  to  he  milled  off.  We  have  a  trijile  head  lathe  so  that  we  can 
ream  three  at  a  time.  We  d"  not  have  an  electric  furnace  hut 
we  timipei  thvm  in  U  hath.     We  heat  the  <teel  an<l  harden,  then 

':  \VV  "draw :  ihe  tetiiper  in  an  oil  luated  haih.  We  clamp  .>ur 
.'    reamer*  t«»j»revent   warpini:.  an<I  i\<>  n^t   l"se  m"re  than   2  per 

cent.,  Vn  inch  reanier  7' _•  in.  louy  csts  shoji  made  S.VSJ : 
..  a  i  in.  "Tean.ier  7,  _  in.  louy  costs  $6.55 :  a  2X' j  in.  lony  reamer 
:J\  i  I .  ani    Tiot.  ■  liiuch  ,  <it'ticlc    o,,    tl,^.    |,  ,,,o     reamer^)     15/3J    in.    in 

«Hameter  Co.sts  54..^S.  and  a   1    5  (>  in.   reamer  Custs  S<\.29.        -     :. 

.    ]*.   Ueiirikson  :     (  )ur  reamers  have  a  taper  of  1/16  in.  ])er  fouf. 

-  Onr  lar;^e  reamers  are  inserted  hii>it  spee<l  steel  and  our  small 
'      reauRrs.  arc  all  lii.tih  speed  >iteel.     W'l-  are  notchini;  ^ur  reamers. 

■  I  un^le.rslaiid  that  the  spiral  reamer  is  Iietter  than  the  iMtched. 
hitt  thero  i.s  more  trouhle  in  niakiny  tluin. 

.Sr-cretaTy  Davis  :     Do  you  have  any  tr^uhle  with  the  hiyh  s|»eed 
.     Toanie.rs  lieinj;  .hrittle  or  hreakin.ij;?     Do  they  hreak  many  of  ihem 
from  sidc^sti*iirt;<.?    .•' ■;/v'".:" '■';'■'.:  ''■'■':■-'  ■ '■  '    ?    ■■.:■:.'  ■^''-  ''-  •'■   ,''-, 

.;  .Mr.  I  lenrik.son ;  A'es.  the>  d".  tiu.t  1  Inid  that  is  <Ine  to  the 
'     IcmfKr 

( ».    W'.    Kin/ie:    I    prefer    the    >piral    n^amer   over    the    straii:ht 

;  reamer/ aitfl   i/am.  poisltivi:  tliiit   the   -piral   reamer  i-  much   nicirc 

efficient.     We  are  putting  in  less  teeth  and  we  get  good   risult-. 

In  the  year's  tinve  that   we  have  had  this   set   of  frame   reamers 

and  r<  Mr  reamers  in  use.  I  <lo  not  helieve  1  have  fotuid  otie  hroken 

■  .' otlt'rti  the  full  set.  WV  make  our  reamer-  m..sil\  I  16  in.  tajier 
.     »ti.l-  in.     We  use  cariMm  steel  altogether  for  these-  reanier>  ami 

we  have  never  had  any  troulile  ahout  the  motors  heing  too  fast 

for  the  reamer,  e-pecially  the  hiavy  reamer.  l"or  l.ridiie  reamers. 
.     such  a«  the  hoilermakers  use.   we   have   to  uso   high    speed   steel. 

The  tnachine  work  on  the  si.iral   reahur  is  i>ractically   the  same. 

\Ve  mill  our  spiral  reamers  with  a  trijile  hea<l  device.  I  admit 
:.•.  thi-re  is.  more  trouhJc  iii.  keeping  the  spiral  reunier  strai^jht,  for 


the  reason  that  you  cannot Vlamp  them,  luit  we  have  not  had  an\ 
trouhle  to  Complain  of.  n  think  the  advantaiies  of  the  spiru 
reamers  are  so  i^reatl)  sujl-rior  to  the  strai.uht  reamers  that  i; 
Iiays  in   the   end   to  make  tie   spiral   reamer.      We  harden   in  the: 


electric   furnace.      Ihe   spir; 

of  a  turn,  the   length  of  tlu 

W  .    C.    Stephenson:      ( )n 


of   the   reamers   would   he   ahout    's 
reamer.  , 

the    .\tlantic    Coast    Line    we    tested 


nine  reamers  up  to  1'..  in.     He  ha<l  nine  high  speed  .ind  nine  car- 


bon,   and    we    mille<l    them    \ 
souie  5  tlutes  and  12  deg..  ai 


ta>t.  We  do  most  ,.f  our  w 
i:.  II.  Whittier:  .\11  our 
shank.  We  are  using  air  m 
yraph  allows  the  joiiu  socket, 
socket.  We  have  a  set  of  littK 
I  lind  they  .uixe  iierfect  s;iti 
.\.  R.  Davis:     We  h:ive  ad 


Jcinted     Socket    for    Handling    Square    Shank     Reamers 


of.tsiili-    of   our    re.tiular    holts, 
which    Concern    the    rockc  r    arm 


\11  single  fits  on  motion  work 
ins.  transmission  har  pins  and 
all  pin-  of  that  class  have  '»  it.  in  12:  all  douhle  lits  or  jaw 
of  the  tran>mission  har.  the  ))lat4s  have  \.<  in.;  all  of  ilie  piston 
r<ids.  lioth  ends  are  "^s  in.;  then  till  of  the  rod  lit;4  calling  for  a 
heavier  t;iper  are   1'  :   in.  h  V.-.  .  '  1/  '  }^//      .'     -'■-'■  ^'■-■.y~  ■  . 

E.    V.    .Xahell:      <  )iir   experiencT   has   heen    that    the    cataloged 


reamers  are  too  short.      I  he  aver; 
the    .Mik;ido  ty])e  engine-: 

W.  t'.  .Steiilun-ou  :     l'.\  ir\l'od\ 
for  odd  jV»l»s.;    I.  grind  1/32  in.  otf  c 
a  reatner  and  niill  the  fhite  -o  tha 
thiii    we    h;i\e    to    mill    it.      When 


ge  reamer<  :ire  to.,  short   with 

arrii-  re;imers  from  ':j  in.  up 
ich  time  it  i-  necessary  to  grifid' 
I  can  i^ritxl  it  ;diout  4  titm's: 
hiuh  s]Hid  re;imers  .u;ive  oiU 
we  turn  tluiii  di>wn.  We  do  nol  scraji  ;niy  hii;h  speed  at  all. 
We    reclaim   evi-rything.     ■.■'■:•'■    .'.-I- ■'•-/;;•   ■  ..'•■: 

( I.   W.  Smith:     We  h:ive  reafiierl  12  in:,  17  in.  ;md  27  in.  long, 
and    tli;u    covers    the    gnumd    pretly    thoroughly,    es])ecially    the 
heavier  iu'Wer  that   has  luen   introluced  of  late  years  which   re-' 
i|ttire  tlu'  lonii  re;imers  27  in.     I   ne\er  have  any  tiouhle  in  regard 


to  reaming  as  long  as  we  tise  thesi 
It  <locsnt  make  anv  ditTerence  how 


sockets  on  the  sijuare  shanks. 
long  the  hole  is  on  anv  drill 


nre-s  or  any  air  motor:  it  can  ailju^t  itself. 

President  Roln-rts:  W'e  have  reeentiv  ado|)ted  the  1/16  taper 
for  all  frame  holts,  smoke  arch  Ixtts.  rod  hidts,  stretcher  pins 
and  all  truck  holts.  In  the  reach  ro(ll  we  use  1  "4  in,  taper :  in  an.gle 
pins  1,'j  in.  taper;  Jj  in.  crosshead  |)ins  ami  ?j  in.  in  piston  fits. 


,•5 

V    '.'is 


ith   5    llute   and   S  deg.     We   milled 
d  we  found  that  the  one  with  <S  de.u: 
t;ave  hetter   result<.      W'e  tu  ned   them   iliavn    from   the   little   end 
fiir  1    in.   with  a  l-j   in.  tapei  ;  the  other  p;iri  of  the  taper  is  1/16 
in.   to   the    foot   and    we   mill  d   them   -pir;d   left    hand.      We  use  .- 
carhi>n   steel   and  get   very   r  lar  the   results  on   the  carhoii   that  ■ 
We   do   on    the   high    speed.   1   it    I    helieve   in    hi.nh    si)eed   reamers': 
provided  you  <;et  the  ri.ght  dVgree  spiral  and  get  them  temiiered/ 
ri.Liht.      If   \ou   .i:et   the   riyht   .•  |)iral   on   them    they   won't    feeil   t'Ot>  / 

c  rk  w  ith  larue  reamers  hy  haiuL    /;,  . 
reamers    we    make    with    a    sciuarc " 
•fors.  or  a  drill  press.     The  iihoto-  ; 
I'here  is  oscillation  enough  in  the  ., 
Collars  that  h;ive  the  sijuare  shanks.   , 
faction. 
I  [>ted  three  tai)ers  to  cover  all  work 


xm 
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:/ '^.  v.;  (it  tirose  roaiiici's  arc  s<|uriro-!U'a<k'<1.  I-'nr  the  frame  roaiikrs 
.'■  ,.',:'.R''rc  wc  vi^c  air  motors   \vr  simply  have  a  short   S(iuarc   shank 

. '.^  ^!  r'fiit  2^2  in-  loti^^     The  etui  nt   that   shank  fits  tht»inotor  and 

•  ■.■?■(.■  :.uther  end  where  the  reanier  fits  in  is  niade  <>f  various  Si/,es. 

•.  \;  m<i  that  the  reiiular  commercial  reamers  are  almost  invariahly 
'•;■  -l' .',  I  short.  We  use  quite  a  numl)er  of  reamers  26  in.  lifiig  of 
.;.  v:kri<:>us  sizes,  and  we  use  lots  of  16  in.  reamers.     We  have  alsQ ' 

'  .H5ij/I4  iiT.  reamer,  while  the  commercial  reamer  comes  to  ahatit 
.•   !    Iti,  in.      We   buy  all   hii;li    spee<l   steel   reamers.     We  have  lot  §  of 

•.■  /tronhle  with  the  carhon  reamers  in  regard  to  diirahility. 
'■'<'■   '  -[The  secretary  was  instructed  to  obtain  front  the  members  of, 
iHi' "association   their   rcquirement.s   for   reamers   with   a   view  t>f 
;   '.-ikiopting  standard  reamers  at  the  next  convention]  .:'..-; 

:-    V    •     :       V  TOOL     ROOM     CIKINDING      ;■  :    ,;       c; 

,  •     AV^  C-  i^  Chesapeake  &  Ohio:  A  great  deal  of  <lif'ticulty 

•  .    js  t'\perit.'nced   in   trrinding  tools   where  there   are   no   automatic 
\  iiuichincs.     Among  tite  special  tools  for  grinditi};  made  at,Clift<>n 

■      I-rirge;Va.,  are  a  surface  grinder,  an  automatic  reamer  grinder^ 
V-V  a  shiall   die  grinder  anil  a  grinder   for  emitting  the  ciitter     t1>r 
:,  the   Intiersoll   millini;   machine.      I'his  hitter  lirinder   will   Cut   up 
/ui.lA  in.  in  diameter,  and  lirimi   the   radius  on  the  cutters  for  . 
-"   .iliosi   used    in    channelini;    out    driving    rods.      The    wheel    lathe  ' 
'•  -jiwiis   are   given    an    anyle   clearance   of   7   deg.  and   a   JG^ili;' hy. ; 
.  -.Pjrin.  hard  wheel  is  Used  for  grinding  them.     !5y  using  a  teniv 
.      plet  on  them  from  time  to  time  a  very  good  job  nni>  he  ttbtained. 
'.Vll  the  .special   taps  th.it    mu-^t   be   backed  out   are  jfivcn  ahoiit  ; 

■  '"  2  de^.  clearance,  while  those  that  are  driven  all  the  way  through 
.;  are  given  a  Ihtle  more,  ^     .  ._  vv         :     •    '■ 

The  holt  cutter  dies  arc  ground  to  an  angle  oiF  35  deg..  and  a 

wheel  one-eighth  larger  than  the  bolt  is  used  to  grind  the  dear- 

:.   ancti*  '  It  haS:- been   found   tliat  the  throat  of  the  Lassiter  sta}'»; 

..bolt  machine  dies  must  be made  just  right  as  otherwise  the  head 

:  ;    woiild  Jiol  be  heavy  enough  to  sl:(rt  them.     An  angle  «»f  25  deg. 

has  worked  very   well.  - 

; .     ,  J.  C.   Beveile.   El    Pas<)  &  Sfnuhwesti-rn :    The   tools   that  are 

,  ■  isfued   from  the  tool  room  oti  check  arc  all  ground   in  the  tool 

"•;    fooni.     The   two   cutting  e<lges  of  drills  .shouhl  be  at   an  angle 

of  59  deg.   for  ordinary   purj)ose.s.      The  ui>gle.  <»f  lip  clearance 

should  be  about  12  deg.     This  angle.  hoAvcveV.slionld  gradually 

increase  as  the  center   of  the  drill   is  ap}iroached   luuil   the   line 

.  acros<?  the  center  of  the  web  stai'.ds  at  an  angle  with  the  cutting 

.edge*  of  135  dt;g.     For  a  heavy  cut  in  soft  tnaterial  the  angle  . 

'    <>f  lij)   clearance    may    be    increased    to    15    di'g.  .  The    failure   tO 

..';)?Jve'  :SHfticient  angle  of  lip  clearance  at  the  center  <»f  the  drillvis 

"the  principal   cause   of   splittijig  drills   up   the   web.     We  vise  a 

Xij.  3'l  grain  wlieel  with   very  satisfactory  results. 

Standard  reamers  siiould  be  kept  proj^trly  grotin<I  and  sltarfJ, 

,    its  . otherwise  a 'great  deal  of  time  will  he  con siuvied  or  wasted 

,  .;  ,''y  the  man  whij  is  using  them.     In  the  shop  at  El  Paso.  Tex;v  ■ 

.the   reamers   are"  not    placed   in    the   rack  until  they  have  been 

•  ni,si>vcted  fiu<l  put   in   lirst  class  o'luhtif^in.     The  bolt  or  frame 

.  .    '^^^■^^^"^js   used   in   that   shop   are   groimd   with  as  larjjre  a  .wheel 

.:.  as:  JMjssibljLv.  so.  that  tluy    will  not  be  h<dlow-gronn<h     The  clear^ 

■  ^^atice  of  the  reamers  and  such  tools  is  determineil  by  the  use 
•  "t  an  evternal  cylindrical  gage  the  corresponding  si/e  r)f  the 
.    rcanter.     A  reamer's  proper  clearance  is  3  dcg>;  any  more  aV ill 

;  allow  it  to  chatter  and   ream   the  h<vk"  out  o^  TOiiiid  an<l   <1idl  it;: 

..r  ;M'n>'kly.     .\11  tajts  are  grotmd  on  the  face  of  the  tlute  just  enough 

v' >|"   '"'^'"^■^^    the  edge   of   the   teeth,   and    jirecaution    niu.st    be   taken 

:      tn  ket'piug  the    face   of  the   time   in    line   with  the  center   of  the 

;:*^U'-    The  iioiuts  of  tlte  talis  ;ire  ground  with  a  relief  of  about 

^  3  <lcg.     In  grinduig  milling  cutters  the  teeth  are  sharpened  on  a 

.nitter  grinder,  u^^ing  the   lliiger  of  the  machine  as  a  means"  for 

i  ■;  5'^'''"'''''ng  the  pntper  clearance,   which   is   aliout  3  deg.      Formed 

■  .'   millin.cj  eimers.are  alwa\s   gronn<l   on   the   face 'si:»  as  to  retain  . 
-     :U^^^^^  and    care    ?hould    be    taken    in    keeping    a    formed 

,;. cutter,   more  especially    a  gear  cutter,   sharp  at   all  tiines.     PeR 

•  :.  nullnig  cutters  are  ground   in  the   same   manner.     .V  groove  is 

.    .tndled  between  eacli  row  of  the  cutters  ahout  3/16  it^.  wide  and - 


1/16  in.  deep,  s<>  that  the  ringei^  Tna\  serve  is  a  guide.  Disc 
tlue  cinter  used  for  grinding  <;it'  boiler  Hue?  are  also  ii'-'imd  to 
r-enewtl>eir  cutting  edg«\  -  :"-'•'  V;"^;-  '  '  '•  .•  '  y  ':  "'.' 
Stan<lard  holt  dies  that  are  u«ed  in  be>lt-threading  rti.tclrincs 
are  ground  at  the  throat  with  a  wheel  aVvmt  '4  in,  largt f  titan 
the  Iioh  which  they  are  to  cut.  The  heavy  r<'itt:liing  to. 4s  that 
are  used  <>u  wheel  lathes  ior  turning  tires  tite  gtotintl^to  the 
ftdlowing  angk's:   Clearance  angle<  6  'deg: ;  back  -jslope.S  deg..; 

:,sjde  slope,  14  deg>  This  alloxvs  a  very  fast  speed.  The  tinisliitig 
tools   used   for  tire  turning  have  a  cleairanvev'V»  deg...   vyitli  a 

^back  slo|>e  of  :t<  deg;  ,    .    :,::  ^■'j''''''':-ys\\''^ ''\   ■'■''■■ 'l;:,:} 

0>\*n'  D.."Kinsejv  Ikiru-sitle  slv<*p/s.-.I|lUlk«il<  Central:  t/V  g?"i«4- 
•ing  machinery  Ls  pl.'tced  as  far  away  £r<Mn  precision  inachincry. 
as  possible  t<vav'»id  troulile  from  (liis-t.  ainj-  in  -a  pi^sitiou  ;••  c<>nir 
roatvl  good  light  and  \entiiation.  The-  spinVlks  of  all  thv  grind--;. 
ing  inachine-.v  have  iHeJi  made  standard  s^v  thai"  tlU-  grinrHitg 
wheels  niay  Ik*  interchanged.  Instructions  have  Ijeen  posted  on 
V<»ch  inachine  siurwing  the  belt  position  tor  wheels  of  diiierent 
diameters.  Sncce.s  e>r  failure  in  grinding  •  iH-ratjiUis  ikpencls 
directly  «.n  the  pr-e>per  sek-cti<>iv  of  wlicels-  tor  the  partk^i^hir,  \v»">.rk 
in  hand>    .VVc  Itayc  fonnd  that  a  copi,  free  citttirig  vrheel  is  the 

most    ccttuoniical   in    the   long    run    oven   thoUi:h   the    uhe.l    life 
is  sh<>rter.    The  heuvie^l  cutters  we  handle  at  i^resent  are. ,10  iii. 
.by  20  in.  peg  cutters.    Tlitse  cutters  ar^grt?iimf  ««»  a  liath  L'n.ir  " 
vcrsalgrin/tkr  using   a   radius  arm   pr<>jecti«g   front   an   arbor 
tti>on  which  the  coter  is  mounted.    Tltis  arni  travels  4'tn  a  iixtnre 

mounted  on  the  sJ<le  of  the  niaehine.  and  produces,  a  helical 
curve  iH;rmittuig  the  grindiitg  of  the  irutting  faces  «jf  the  4)eg. 
The  cutter  is  then  reVoUed.  and  the  teeth  are  groiind  t<>  an  even 
length,  after  which  the  clearance  angle,  is  ground-  •        . 

'rhotnas   F.    Eat'di.   Ilaliimore  &  Ohio;   There  are  70  Avheels.^ 
in   service  at  the  Bait  i  in  ore   shops,  and  it  has  l*een   fotind   ex- 
pedient to  have  one  mart  insi*wt  all  the  wheels  thnntglvout  the" 
plant   rather  than   have  C-ich   «ieparttnmt   look   after   their  o\m. 
Piv  this  means  1  am  kept  posted  as  to  the  con4lition  of  the  wheel, 
and  we  are  enabled  to  keep  the   wheels   in   a   safe  anil   efticient 
running   Condition.;     For   rough   grinding    wheels   Xo..  24    grain 
wheels   with   a    niedium    soft    bond   are  used,   and    f"''  .the    I'tii^. 
versa!  tool   .grinders  on   tinished  tools  a  ;Xo,  <iO  grant  wheel  is 
used.     .\n  api»reiuice  operates  one  Cjiiyersaltool  grinding  raa  " 
chine,  which  ha.n<iles  plain  reamers  and  shanks  and  fangs,  ..".. • 

•■}-'-''^:.' '■■■': '^'■:'.  :''r\''i' ."  ■  ■ ;  Tii^cr-f^iiox:  y-..,y\_^.-,  ■v\'-v:"::-.,;'; ;-  -''.v^;' 

The   principal    point    c>f    disciisstoji    nh   ih.is    suhj^etl    \v^^ 
.gri tiding  of  high.  spee<l   steel.     Many  **f  the  mentlwtirs.  rep.<ikrted 
poor  success  with  grindin.g  high  speed  steel  wet,  as  it  had  liecn 
found  that  the  steel  would  spUt  an<l  chip,  due  to  mu'ven  heatittg 
and  ccolijig,  and  f.or  that  .reason  they  have  l>eeii  ariitdjug  x\m , 
grade  of  steel  dry^    It.  was  poimedont,  teiweverv  ihat  tlu-  prolv 
ahic  trouble  was  that  v\heii  grindk>g  wtst  care  was  inn  takm  to 
.see  that  themetal  did  not  get  <^>verheated.  whet-vas  gnirdiivi  dry 
more  care   would;  be   taken,     .^.-me   uieuilicrs  ..litund   tlu-   spiral; 
reamers  \sothlftcult  to  .grind  tltar  tIumi   have  n^»t  nia<le  inany  «« 
that  accoiuit.     It  ;was  ckarb    l'r<inglu'  oet  th-'it  -with  brokkii  al»<i 
(Itdl  to<ds  g<io(|  Work  C4inld  not  be  expected,  anil  the  nioralefitec* 
on   the  workmen   woub[  be   such  as   to  makv  hitn.ciistJoiitenterf; 
and  greatly  deerease  liis  <?fticienc>V    Dull  t< tuls  ?i\ i|l  iilf^n  waste  a 
great  deal   of  power  in  machine  ttwlis.     The  griMMUfig   wheels 
shouhl  lie  kept  in  good  condition,  and' shoukl:  be  madevrhi'.'ioh. 
oi  oite  man.   so   it  would   be   in^ssflde  t<.)  -hokl   him    rv>);>onsi))le' 
for  it:     Iti  grin4i»ig   slab  milUr>   \^ry  goixl  results;  will   f.e  «>k' 
tained;  not^mly  ffoin  tlte  life  of  the  miller.  biatvtrfMutlk'wiVrk. 
perf(4rmed.  if  the  wire  etlge  is,  taken  off  ltvh<re  it  is  ^grveiY  <>iit 
to  the  workmen.     Specird  cari    rnust  1)c:iaken"in  tisiiig  the  righf 
kind  of  abrasive  wheel  for  grintljng.     ■        \  .. 

In  the  disctissioritlte  members ;  digreftse<l  a  little.  s«i«i:spi*k<?^ 
of  Aveldingr  high  speexl  steel  to  carbon  steel  Ih"*!!^^.^  SoHk  itkrin- 
hers  di<l  not  have  very  g..,><l  success  as  the  keat  of  the  welding 
W'udd  <lraw  the  temiter  of  the  t.Mtl  and  1*4 -t  give  goo.;  rr^ults. 
llowevc;r;    ttijs    h^s  l)een  overcome   h\'l»razing    ilie    sh;mks   fUl 
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by  the  oxy-acetylene  process.  Electric  welding  was  deemed  to 
be  more  satisfactory,  as  it  would  localize  the  heat  more,  and 
thus  would  not  heat  up  the  tool  as  a  whole  too  much.  Instances 
were  mentioned  where  high  speed  steel  tips  of  about  one  inch 
material  were  welded  on  carbon  steel  bodies,  both  parts  being 
heated  to  a  definite  temperature  so  as  to  prevent  undue  strain. 
These  have  given  very  good  results,  and  were  recommended  by 
the  meuTbers  using  them.  One  member  reported  that  21  to  30 
pairs  of  wht-els  were  turned  with  lathe  tools  thus  made,  at  a 
speed  of  2S  ft.  per  minute.  The  high  speed  steel  part  of  the 
tool  weight  <1  only  about  8  oz.      ,-•.;. -r-."^  •;  • 

^;>  SAFETY  APPLIED  TO  GRINDING  WHEELS 

■  The  following  is  from  an  address  by  R.  G.  Williams,  safety 
engineer,  Norton  Company,  Worcester.  Mass. : 
'.:■  In  view  of  the  fact  that  grinding  wheels  are  operated  at  such 
speeds  that  the  cutting  surface  travels  approximately  a  mile  a 
minute,  dut  precaution  should  be  exercised  to  eliminate,  as  far  as 
possible,  all  causes  which  are  known  to  have  been  responsible  for 
grinding  wheel  breakages,  and  to  provide  adequate  means  of  pro- 
tection for  men  and  property  if  wheels  are  broken  from  any 
cause. 

The     manufacturers,     immediately     before     packing     grinding 
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wheels,  submit  them  to  a  speed  test  in  which  the  wheel  is  revolved 
at  a  speed  which  subjects  it  to  between  three  and  four  times  the 
centrifugal  stress  it  will  be  subjected  to  under  actual  working 
conditions.  Defective  wheels  break  under  this  test.  After  com- 
pleting a  test,  a  record  is  made  of  the  order  number,  etc.,  and 
each  testing  sheet  is  taken  before  a  Justice  of  the  Peace  and  the 
man  doing  the  testing  work  is  required  to  swear  that  he  has  made 
a  true  record  of  his  work.  The  manufacturer  thus  has  on  file  a 
sworn  statement  of  every  test  made. 

Instances  are  known  where  wheels  have  been  sufficiently  dam- 
aged, after  they  were  tested  and  before  being  put  to  use,  to 
weaken  them  to  such  an  extent  that  breakage  occurred  when  the 
wheels  were  run  at  ordinary  operating  speed.  Defects  which 
cause  wheels  to  break  thus  easily  can  usually  be  discovered  by 
tapping  the  wheel  a  light  blow  with  a  small  hammer.  If  the  wheel 
does  not  give  out  a  clear  ring,  it  should  not  be  used,  but  the  fact 
should  be  promptly  reported  to  the  manufacturer. 


The  design  and  the  condition  of  grinding  machines,  as  well  as 
the  foundation  on  which  they  rest,  are  very  important  and  acc- 
dents  can  often  be  traced  |o  a  failure  to  realize  the  importance  of 
one  or  more  of  these  factors.  Machines  should  be  kept  in  goo  1 
condition  and  should  rest  pn  a  firm  foundation.     Machines  useil 
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for  rough  work,  such  as  snaaging  castings,  are  subject  to  severe 
al)Use  and  are  seldom  kept  in  food  condition.  Statistics  show  that 
a  large  majority  of  grinding  wheel  accidents  occur  in  foundries, 
thus  emphasizing  the  importatce  of  the  above  points. 


An    Efficient    Tyoe    of    Hood    for    a    Floor    Stand 

GRINDING   WHEHL   BRE.\K.\GES 

Grinding  wheel  breakages  may  be  caused  by  the  wheel  receiv- 
ing a  blow  on  the  side,  by  improper  adjustment  of  the  work  rest, 
by  the  heating  of  the  wheel  from  forcing  of  the  work,  by  the 
careless  handling  of  heavy  work,  by  the  mounting  of  the  wheel 
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^vit!'  iang^s  of  unequal  size,  by  uneven  bearing  of  tlie  flanges  on 
the  .iieel,  by  the  wheel  running  out  of  true,  l)y  the  inside  flange 
beinu  loose  on  the  spindle,  by  the  hole  in  the  wheel  being  too  tight 
a  tii  on  the  spindle,  by  the  use  of  straight  instead  of  relieved 
flaiiucs,  by  excessive  tightening  of  the  nut,  by  the  use  of  washers 
that  ire  too  small  or  by  none  at  all  being  used,  by  the  overheating 
of  tilt"  spindle,  by  the  wheel  running  too  fast  or  by  mounting  the 
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wheel  so  that  the  nut  works  loose.  Care  should  be  taken  to  prop- 
erly adjust  machine  parts  so  that  there  is  not  sufficient  space  be- 
tween them  and  the  wheel  to  allow  the  work  to  become  caught. 
The  work  rest  should  be  adjusted  as  closely  as  possible  to  the 
grinding  wheel,  as  breakage  may  be  caused  from  something 
dropping  between  the  rest  and  the  wheel. 
Instances  are  known   where   breakage   was   the   result   of  the 
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grinding  surface  of  the  wheel  becoming  very  much  heated. 
Usually  the  direct  cause  for  such  breakages  is  the  fact  that  the 
wneel  becomes  glazed  so  that  excessive  pressure  is  necessary  to 
•^eep  up  production.  The  remedy  is  to  keep  the  wheel  sharp  or 
obtain  a  wheel  better  suited  for  the  operation  in  question. 


Serious    accidents    have    happened    where    large    castings-are' 
ground  while  suspended  by  means  of  a  chain  hoist  and  through 
carelessness  the  castings  are  allow  ed  to  strike  against  the  w  heel. 

A  cause  of  wheels  running  out  of  true  is  directly  traceable  to    -: 
lack  of  proper  attention  to  the  machine  bearings.     The  bearings    ■■ 
become   highly   heated,   the   bearing   metal   flows,   a   heavy   brake     : 
action   is    produced    on    the    spindle    and    when    the    machine    is    • 
stopped  the  momentum  of  the  grinding  wheel  is  sufficient  to  loosen     j 
the  mounting.     When  the  wheel  is  started  again,  the  nut  will  not 
automatically  tighten  and  the  whtel  will  l)e  running  under  dan- 
gerous conditions.     ^.-V;- v-":V:  .  :-':'.-  ': :  y-'-C:^ -u. 

Wheels  should  not  be  albtwed  to  remain  partly  su1)merged  in  :; 
water,  because  they  will  be  badly  out  of  balance  when  started. 
Some  people  seem  to  believe  lliat  water  has  a  detrimental  effect 
en  grinding  wheels.  This  is  not  true  for  the  modern  grindir^ 
wheels;  even  those  bonded  by  means  of  silicate  bonds,  are  made 
water-proof. 

The  inside  flange  should  either  Ije  keyed  or  pressed  on  the 
spindle.  Accidents  have  been  known  to  result  from  the  work  ' 
l)eing  rubbed  against  a  loose  inside  flange,  thus  exerting  a  brake 
action  on  the  flange,  which  in  turn  causes  the  nut  on  the  spindle 
to  crawl,  and  in  this  way  enough  pressure  is  exerted  on  the  wheel 
by  the  flanges  to  crush  the  structure  of  the  wheel. 

By  the  excessive  tightening  of  the  nut.  sufficient  pressure  can    . 
be  set  up  between  the  wheel  and  the  flanges  to  crush  the  struc- 
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ture  of  the  wheel.  It  has' been  calculated  that  where  the  spindle 
is  lJ/2  in.  in  diameter,  a  man  with  a  4  ft.  wrench  can  exert  a  pres- 
sure between  the  wheel  and  the  flanges  of  over  a  ton  and  a  half. 

Washers  of  blotting  paper  or  some  other  compressible  medium 
should  be  used  between  the  wheels  and  the  flanges.  These  tend 
lo  distribute  the  stresses  set  up  when  the  flanges  are  tightened 
against  the  sides  of  the  wlieel.  They  should  be  somewhat  larger 
than  the  flanges.       -v  .  -  "r-"". 

Polishing  stands  are  sometimes  used  for  rough  snagging  work 
with  wheels  which  arc  much  too  heavy  for  this  type  of  machine. 
Bench  and  floor  types  of  grinding  machines  are  usually  desig- 
nated by  the  size  of  the  spindle  where  the  wheel  is  mounted.  It 
is  therefore,  common  practice  to  designate  the  maximum  size 
wheel  to  be  used  on  any  machine  by  tabulating  spindle  sizes  and 
wheel  sizes  as  follows  : 


Size  of 
spindle 

•4   in...,* 
in ... . 


Diameter  and 
thickness  of  wheel 


'A 

H  in 
in 


P. 


.i.V*r'*  in.  X      'A  in. 

.>..-.■.  6  in.  X      %  in. 

.....  7  in.  X  1  in. 

. .  .<  .   8  in.  X  1  in. 

in 10  in.  x  ll/j  in. 

in 12  in.  x  2  in. 


Size  of 
spindle 

n-i   in.  ,iv,,;i>.,  . . .  14  in. 

\yi  in....... 16  in. 

\H  in 20  in. 

2        in ..24  in. 

2 '4   in 26  in. 

2%  in 30  in. 


Diameter  and 
thickness  of  wheel 
x   2'/2    ■ 
X  3 
X  3% 
X   4 
X  4 
X  4 


in. 
in. 
in. 
in. 
in. 
in. 


Mounting  a  wheel  so  that  the  nut  works  loose  will  cause  the 
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'  '-S   •  '.   « -. 


c^'---- 
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m 


K.\II.^v.\^    .\(;i-:  (;.\zf-:ttk.  mki  ii.wkal  kdit 


■  _. 

■■-'.■.J 

/■';. 

■■■•'..  ■;',■■ 

."»  •  ■    i 

'•  .-V  f'  ■  ■ 

'iJ- 

'.•'.i 

hr^i 

;{>}•  ttwi.  u-"^v -y^'t'*>''*-'H'  process.  l\kciric  ucliliiiu  w  ;i>  ilniiKd  to 
be  thore  >;tfisfiiCt(.>r\v  as -it^  ^w^^  locali/c  tlu-  Inai  u\i>rv.  aild 
thus  vvouht  lit. I  tuai  up  tlie  t«'<.l  as  a  uIk.U-  t....  nnirli.  in-tanci-s 
were  nunH"tiv(l  whirc  Iiii,'li  ^priil  >itil  ti]i>  i.f  altntit  muc  incli 
inaterial  Uvre  Wffdvd  on  carliuti  sticl  h. xiir^.  !i<.tli  )ian>  luitit; 
lic.'itc'd  t<,'  a  Vletmitc  tiiniK-raiurc  so  as  ti'  i>ri\rin  ihkIik'  strain. 
These,  liavv  '^ivt;!!  very  i;«Kxl  rosnhs.  an<l  uvic  nc-'iiiKniuKd  in 
the  imniberv  usiiiu  them.  ( )ne  nienilier  reported  that  _'/  to  30 
t>airs<>t.;u  heels  ut-re  turned  with  lathe  tools  thus  made,  at  a 
jipeed  t>t  JS  it.  (ler  miniuc.  The  hiyh  .speed  steel  part  of  the 
Kiul  Wriyhed  oiilv-  iil«>ut  8  oz.        ;        ,  ' .  "^       .     -^  .•    .     . 

\  SAFKI'i    APPLIED  TO  (JKINDINCJ  V^H|^|^LS   " 

THt  1oii'\v>n|t   i>    in. in    an    a<idress    hy    K.    (i.    \\  illiaill.s,   sufelv 
ellgtlH'er/.  .\'oTt0.n:T.Vnni)aiiy.   Worcester.    Mass/:  '       ■    ' 

.  Tn  view  uf  Uh;  iVct  that  yrinilin.n  wluil-  are  i>perated  at  such 
speeds  that  the  onttinj;  stiruice  traxeK  ai>pro\imalei\  a  mile  a 
minute.  diVe  vrecautiou  sh«>ul<l  he  exercist-d  i.i  diminaie.  a>  far  as 
X»C>ssihle.  all  iSilises' w|)ich  are  knuun  l'>  have  Keen  responsihU-  f. .r 
griritlinji  vclu'el  l>reak;ijjes,  and  to  pro\i(K-  ailei|uate  means  of  jm"- 
tecti«>n.;f>.tr  .. men  and  property  if  wiieeN  are  hrokni  fp.ni  an\ 
canse."  ■    ■    ,  -  \''V, 

rile     mrtmifcictitrcrs,     immediately     liefore     packin-.^      yrindim; 
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.  AvheeTs.  >ultnit  them  to  a  s'p"^^'<'  t'^'st  in  which  the  wheel  is  revolved 
;tl  a  .speeti  which  suhjects  it  to  hetween  tiirec  and  fonr  times  liu 
cetrtrifui;al    stre^s   it    will  he   stthjected   to   under  actual  .\\..rkiiiL; 

.  t^/tKliiiirns     i>efeetiee  ulucls  Iireak  under  tills  test.     After  Coni 
filetintj  a   test,  a   record  is   made  of  the  <iriier  ntuni)er,  etc..  and 
eaeii  le.stin!.'  sheet  is  taken  In-fore  a  Justice  of  the  I'eace  and  tin 

•  man  doin^'  the  testing  work  is  retjuired  to  swear  that  he  has  madi 
a  ttfllv  record  of  his  work.  I  he  manufacttinr  thus  has  on  ide  a 
swtvrn  statement  of  every  test  matle. 

Instancts  are  known  where  wheels  have  Keen  suliticieiuly  dam- 
asied.  after  they  were  tested  and  hefore  heiny  put  to  use.  to 
weaken  thent  to  such  an  e.xtent  that  I>reaka«e  occurred  when  the 

Wheels    were   run    at    ordinary    operatiuif    spifd.      Defects    which 

'.cause  wheels  to  hreak   thus   easilv  can   usuallv   he  discovered   Iiv 


ux  :^- 
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'I  he  design  and  the  coii  hiion  i^t   s^rindinj.;  machines,  as  well 
the   foundation  on  which  jhey  rest,  are  very  important  an<l  acc 
•  lents  can  often  he  traced  lo  a  failure  to  realize  the  importance  j 
one  or  more  of  these  factrrs.     Machines  shonld  lie  keiit  in  .ui.m. 
condition  and  should  rest  I  >n  a  lirni  foundatiim.  Machines  use* 


h 


m 
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for  r.  lUjih  work,  such  as  snaAinv;  castin.ys,  are  subject  to  severe 
aliuse  and  are  seldom  kept  in  Jocul  condition.  .Statistics  show  that 
a  lar,;e  majority  of  yriudiuii  Kheel  avci<lents  occur  in  foundries:- 
lluis  I  inpliasi/Mi'..;  tile  importailce  ><\  tlu-  ;iIio\i    pi  liitts..- ■';..-'  >'... 


■  >■ 


4:; 
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•  -         -',■■  ''  /r.HlSUtSC.  W'HKM.  I{kKAK.\GKS  .   -     '     [: 

Grinding  wheel  hreakaiies  may  Ih'  ^"lused  hv  the  wheel  receiv- 


tappinj^  the  wheel  a  light  blow  with  a  small  hammer.     If  the  wlieel      iiig  a  blow  ou  the  side,  hy  improper  adjustment  of  the  work  rest. 

eatin.g  of  the  wheel   froin   forcing  of  the  work,  by  the 


does  not  give  out  a  clear  ring,  it  should  not  be  used,  but  the  fact      by  the  h 

5hould  bt   promptly  reported  to  the  manufacturer.  careless  handling  of  heavy  work 


»y  the  mounting  of  the  wheel 


3  *  ■*;,   -   ■- 


.',x:^.  :;'■:,-:..-' 


(  ,  iV  '.,       .  ' 


V:;t->T.  1914 


RAILW.AY    AGE    GAZETTE,    MECHAXICAL    KUlTrOX 


^ 


^ ;  ia 


w^ 


■  ■■■  ■>.t-  • 


4. 


;laiiges  of  tniOf|iial  size,  liy  iinevch  bearing: cf  the  tl:in«rt'S  oii 
ice!.  l>y  ill*-'  wJKcl  running  ciU  <it  true,  by  the  inside  llange 
]tvj.«t;  on  the  st>indle,  by  tlie  hulc  in  the  uhed, being  too  tight 
i.i)   the  s]iin(Ue.   l)y   the   ii>c   -it'   -traiuht   instead  of   relieved 
':<,  Irv  excessive  tiiihtening  of  the  nut.  l»y  the  use  of  washers 
■  th.V  i/t-  tuo  small  or  by  none  at  all  I)einii  used,  by  the  overheating 
•nf  1^  '    -^I'ludle.  by  tile  wheel  ruiniing  too  fast  or  Ky  mounting  the 


a  .-■ 


■        -.-';7Mocd     on     Norton     Cylindrical     Grinding     Machine  'y/;-!' 

vvheei  <o  that  the  nut  wnrks  lonsc.  Care  sltnuld  be  taken  to  proj)- 
-trly  adhist  machine  ])arts  so  that  there  is  not  sutiRcient  space  Iie- 
tween  them  ami  the  wlieel  to  allow  tlie  vvcrrk  to  become  cauglit. 
The  Work  rest  should  he  adjusted  ^sclosjely. as  p^^ssil 
-:rindin!j  wlieel.  as  breakage  may  be  caused  ;iro,insoniethinR 
''roji]iiii|;  l.etween  the  rest  and  the  wheel.  " 

Instances  'art  known    where   breakage   was  rtlu-   result  oi  the" 
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grinding  surface  of  the  wheel  becoming  very  much  heated, 
'dually  the  direct  cause  for  such  breakages  is  the  fact  that  the 
Wheel  Incomes  glazed  so  that  excessive  pressure  i^  necessary  to 
Keep  up  pro.hiction.  The  reme<ly  is  to  keep  the  wlieel  sharp  «.r 
obtain  a  XV heel  better  suited  for  the  (»peration  in  <|uestiun.     :  .'., 


-  S^erioUs    acci<knts    have    h:Mn>enediwhe^rv    large   Vastinjts   iife; 
gnjund.  wiiile  suspen<led  by  means  «»t  a- chain  hoist  an<i  througlr 
carelessness  the  castings  are  allowed  to  strilfe  against  the  wijoel. 
A  cause  f if  wheels  running  out  of  true  is  directly  traceidile  to 
lack  Of  proper  attentitui  to  the  machine  bearings.      I  he  bearings 
bivouie  highly    heated,   the   bearing;   meud    lb  >ws,   a   heavy  Irrake^ 
action   is :  produce*!   on   the    spindle   aijd  .  uhta  tl«i   niacliiHc  js  - 
stol>l>ed  tliy  jnomenium  *ii  the  g r in < ling  wheel  is  suliVcieiU  to  loosen 
the  mounting.     \\  hen  the  wheel  is  slartvik again,  the  nut  will  not 
ii\itoniaricall^\    ti-^hien  aii<l  the  whiel  will  lie  running  under  da,n- 
^gchaisxoiifhiiV'tt^v;."./  ':\  ■;  ■-■  '.-■.■:■     ■'  -^  "i':'  '■.•■V;        -  '^  .;.: : '  -  •'    '\.  ;^. 

"     AV'JiiHfls  .sbv>iild  n<it  he  :dtowe<I  io  rtHn.-iin  partiy  snhintrgvd  isi 
xyater,  l»iK.^atiSe  they-  will  be  badlA    out  of  hakinct;  when   starte«l, 

:f4;Hne -IrcViipiti  >eeiH"t<i  bvlieAi-  tliat   walvT  ha»^  a  detri'iiental  ciTect  ; 

I'ti  grimling  viheels   'This  is  not  true  for  the  ni<Klern  grindini? 

,  Avlicelsv;  e\en  thosi;  bojitl.ed  by  niean^  .i>l  silicate  boihls.  are  niade  . 

•■v\-aterH':r'iotr-'-'   .    rl"  ■'■'.>-'■,.-;■"-■■.-       ,^- ..•  -    .-^-'-v^ 

The'   insidp   llange   should  vilher   lie'  keyed  or  |>rt.«SM.Hl   « >n   the  v 
spindle.     AccidfUts  have   lieen   kti^twu  lo   resiiU  frorji  the  u'oflt 
being  rulibed  ag^iini^ta  I'jose  inside  ttange.  lints  i-xeriing  a  brake 
action  on  the  ikmge,  which  in  iurn  ^rause-;  the  nut  on  the  spindle 
t.i  cr.iw I,  and  in  this  wa\  enoUi>h  pressur^e  is  exerted  <iii  the  whv<J 

^liy  the  flatiges  to  criijjh  the  struaure  of  the'wiject ,  .•.-■>/;■  vf  ;:■ 
.  I3y  the  excessive  tightening  <,>f  the  nut.  sufHcient  pressure  csip 
be  set  tip  between  the  wlK*el  and  the  flaogcsta  crush -the  stifuc-; 
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Machine 

tttre  of  the  wheel;     Tt  has  been  calculated  that  where  the  spindle 

is  I!.'  in.  in  diaUK'ter.  a  man  witli  a  4  fl.wrench  can  e.xeri  a  prts- 
siire  Uetween  thcvwheci.and  the  tlanges;  of  ;oyie^r  a  l<m  and  a  lialf. 

Washers  of  blotting  jvaper  or  sotne  otluT  Cfimpressible  medium 
-hould  1>e  used  between  the  wheels  and  the  llanges.  riusc  lend 
to  <listrihine  tile  >trvsses  set  uii  when  the  ttangcs  are  tightened 
against  the  sides  of  the  wluel.  They  shoidd  1)0  somewhat  larger 
than  the  tlanges.V\-.     .  -■'.  ■-^^■■  /''':.'::.■'  :t;--\-  ..^\  :■-..':■". 

I'olisbiny  stands  are  stimetimeS  used  i'^r  roUgli  snagging  work 
with  wluel>  which  arc  nnuli  to.,  heavy  for  this  type  of  machine. 
Iiench  and  floor  tyi»es  of  grinding  machines  are  usually  desig- 
nated by  (he  size  of  the  spimlle  where  the  wlu^el  is  mounted.  It 
is  therefore,  common  jtractice  to  desigTiate  the  maximum  size 
wheel  to  be  u.sed  on  any  machine  by  tabulating  spindle  sLjcs  and 
wheel  sizcsas  follows:-  /r;  V-    /   ;  ;      •■      'r 


Size  of       :. ;; 
sjjindte ..    ■; 

%  in. I.... 

•^  in.;.,. 
3  ;i  in  ■ .... , 

5^  in...... 

^j  in. . . . . I 

I       in. ; 


lli.nmi-tjT  :iiirl 
■  thickness  of  wiit-el 

,;.  4  'jii.  X  '-i  in. 

..6  in.  X  7ji  in. 

. .   7  iji.  «  1        in. 

. .  8  in.  X  1        in. 

..to  in.  Jc  \'/2  in. 

.  .12  in.  X  2       in. 


Size  of 

■;:•■         U 

i.imet<T  and 

spindle 

.'. ■      -.  thickness  < 

if  »he«I 

Vi 

mi 

•  •  <  r 

,•  F-. .  *^\  r4 

in. 

X 

^'i 

-in. 

V'i 

in. 

.",.  •  •■ 

...i.v.ie 

in. 

X 

i 

m. 

\^ 

m. 

i^ : ,. 

■    •    •.  »    i   »  •    --0 

m. 

X 

3% 

in. 

Ml. 

-*-••- 

.,;,:.  v..  24 

in. 

X 

4 

in. 

-"i 

«n. 

"•   •-  ••■ 

...%.;..  26 

in. 

X 

4 

in 

2'i. 

in.. 

........30 

in. 

X 

4 

in. 

,/ 


Mounting  a  wheel  so  that  the  nut  work*  loose  will  caus^  the 
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wheel  to  run  badly  out  of  true.  This  can  happen  when  a  ma- 
chine is  taken  apart  for  repairs  and  the  spindle  is  turned  end 
for  end  in  setting  up  the  machine  again ;  or  the  motor  or  shaft- 
ing which  drives  the  machine  may  be  changed  so  that  it  will 
revolve  in  the  wrong  direction ;  or  when  putting  on  a  new  belt 
an  unreliable  workman  may  use  a  twisted  instead  of  a  straight 
belt.    ;;;.>-^^:v-;  :.:^-.r;,-..<:^;v\:-:  V  .    ■ ;  ;:-^  .. 

.;.%....;.:..'■  PROTECTION    DEVICES 

.  There  are  two  acknowledged  ways  of  providing  protection  to 
an  operator  in  case  the  grinding  wheel  breaks  while  in  operation 
One  is  to  surround  the  wheel,  as  much  as  operating  conditions 
allow,  with  a  well  designed  and  substantial  protection  hood  ;  the 
other  is  to  use  what  is  known  as  a  beveled  wheel  in  connection 
with  flanges  of  a  corresponding  bevel.  Beveling  a  wheel  causes 
it  to  present  a  wedge  shape  and  the  theory  is  that  should  the 
wheel  break,  the  pieces  will  l)e  retained  by  the  flanges,  due  to  the 
wheel  being  thicker  at  the  center  than  at  the  point  where  the 
outer  edges  of  the  flanges  bear  against  the  wheel.  The  large 
users  of  grinding  wheels  were  recently  consulted  with  the  ol)ject 
in  view  of  finding  out  which  type  of  protection  was  being  used. 
A  good  many  replies  showed  a  preference  for  the  protection  flange 
method.  This  was  probal)ly  due  to  the  fact  that  such  experience 
as  had  been  had  with  protection  hoods  was  with  designs  which 
were  not  heavy  enough  or  were  made  of  weak  materials.  Unfor- 
tunately, there  are  hoods  in  use  today  which  would  not  prove 
adequate  in  case  of  accident. 

In  order  to  determine  the  relative  value  of  an  approved  type 
of  protection  hood  and  approved  beveled  steel  flanges,  breakage 
tests  were  conducted  under  actual  working  speeds.     It  was  ob- 


:"'■-,'.-...■'•'■'■>     Norton    Model    D    Protection    and    Dust   Hood 

served  that  in  none  of  the  hood  tests  did  a  piece  of  the  wheel 
leave  the  hood  in  a  way  that  could  have  caused  damage.  The 
tests  show  conclusively  that  a  well  designed  i)rotection  hood, 
made  of  the  right  material,  and  properly  adjusted,  affords  ample 
protection  for  straiglit-side  wheels  even  when  they  are  mounted 
between  standard  straight  relieved  flanges  one-half  the  diameter 
of  the  wheel.  It  is  possible  to  break  pieces  from  a  wheel  by  a 
severe  blow  when  there  is  only  2  in.  of  the  wheel  projecting  beyond 
the  flanges.  With  protection  flanges,  no  matter  how  little  the 
wheel  projects  beyond  the  flanges,  an  operator  has  no  protection 
from  injury  in  case  a  piece  of  the  wheel  breaks  off  outside  of  the 
flanges,  whereas  with  a  hood  protection  is  almost  absolute. 
Protection  flanges  cannot  offer  complete  protection,  but  in  in- 


stances where  a  hood  wo^ld  interfere  with  the  proper  use  of  the 
wheel,  flanges  offer  the  n^xt  best  method  of  protection. 

DUSTIEXH.XU.ST   SYSTEMS 

A  number  of  the  states  nave  enacted  laws  requiring  the  remu>al 
of  dust  from  dry  grinding! and  polishing  operations.  Some  of  ;he 
states  have  even  gone  so  ar  as  to  estal)lish  definite  specificatii  ns 
for  the  size  of  dust  exhaust  systems,  the  amount  of  suction  t«i  Ik 
maintained  in  the  pipes,  !tc.  While  this  is  a  step  in  the  riuhi 
direction,  nevertheless,  soi  ne  of  the  requirements  seem  to  be  un- 
just in  that  dust  produced  )y  grinding  wheels  can  be  satisfactorily 
removed  with  smaller  pipcl  and  less  suction  than  the  laws  retpiire. 
It   is   essential   that   the  dpst   exhaust   system  be  kept   in   proper 


Protection  Hood.  Leather  Spark  Brush,  Gloves,  Goggles  and  Proper 

Rest    Adjustment 

repair  and  that  the  opening  fiom  the  hood  into  the  pipe  be  kept 
liree.  xVy'^-Cm 

GOGGLES   AXI     Sr.\RK    SHIELDS  .v!  V  V 

'i'here  are  several  satisfactoiy  designs  of  goggles  for  grinding, 
and  every  operator  doing  snagging  work  should  be  reijuired  to 
wear  them.  Since  the  particlts  cut  off  l>y  grinding  wheels  are 
comparatively  small,  a  heavy  Itype  of  goggle  is  not  necessary. 
Goggles  should  have  side  guarps  of  wire  or  leather  as  particles 
coming  from  one  "side  have  l)een  known  to  enter  the  eye.  A  glass 
spark  shield  which  can  be  attached  to  the  top  of  a  protection 
hood  is  found  very  satisfactory  where  wheels  are  used  inter- 
mittently. It  is  recommended  that  wire  glass  be  used.  Glass 
spark  shields  have  not  been  ound  entirely  satisfactory  where 
wheels  are  used  continuously,  tjue  to  the  fact  that  the  glass  soon 
becomes  i)itted  from  the  heated  chips  of  metal. 

Another  form  of  protection  from  grinding  wheel  sparks  is  a 
device  consisting  of  a  piece  of  leather  attached  to  the  t(jp  end  of 
a  protection  hood  and  extending!  down  over  the  face  of  the  wheel, 
a  slot  being  cut  in  the  leather  th^  approximate  width  of  the  grind- 
ing wheel. 

DRESfeERS 

Grinding  wheel  dressers  are  s  )metimes  the  cause  of  accidents. 
If  the  work  rest  is  not  properly  adjusted  there  is  possibility  of 
the  dresser  being  caught  between  it  and  the  wheel  and  the  revolv- 
ing cutters  sometimes  break  into  pieces  large  enough  to  cause 
serious  damage.  A  type  of  dresier  is  recommended  which  has  a 
hood  as  an  integral  part  of  the  bridle,  the  hood  serving  to  protect 
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the  '  -cr  in  case  the  cutters  break.     The  ordinary  type  of  dresser 
can    e  made  more  safe  by  attaching  a  thick  guard  of  sheet  iron 

over  the  cutters.     vr:;;;o>r^  vV  :";:>:: -•v/;;v:::.  ''  ''..  ..:■'■■ 

1  lie  re  is  great  need  for  the  standardization  of  grinding  wheel 
protection  devices.  This  subject  is  to  be  taken  up  in  the  near 
future  by  the  National  Council  for  Industrial  Safety  and  the 
Xat'inal  Machine  Tool  Builders'  Association.  These  two  organi- 
zations will  consider  all  the  important  phases  of  this  subject  and 
eiKkavor  to  arrive  at  specifications  which  can  be  adopted  as 
staii'Iard  for  protection  devices  used  in  connection  with  grinding 
wheels.:  .;V-.';^"  ^'^•'-- v.- "  ^  i- -'v-^^^- •'"'■=;•;■■  ■■•'^•I'T- ■'-  ,:\,  '': 

i  -■  i-  O        MACHINE    TOOL     REPAIRS     -    •     "K^'- 

I.  1).  Ha?ty.  .Atchison.  Topeka  &  Santa  Fe :  All  machines  for 
timcral  repairs  are  taken  to  the  tool  room,  dismantled,  and  all 
serviceable  parts  used.  Small  cast  iron  gears  that  require  re- 
newal are  replaced  with  steel.  Light  repairs  are  made  through- 
I  ut  the  shop  1)y  repair  men  from  the  tool  room.  All  repairs  and 
renewals  to  sliop  machinery  and  tools  are  charged  to  a  separate 
account,  and  the  different  departments  are  designated  by  a 
letter.  The  machines  have  serial  numbers,  and  the  record  is 
Vl'PI  as  to  their  location,  and  the  work  d<ine  on  them  by  the 
repair  department.  The  classes  of  repairs  are  designated  by  Nos. 
1.  2,  3,  4  and  5,  according  to  the  amoimt  of  work  which  is  done 
•  •n   them. 

Jolin  T. .thill.  Huffalo.  Rochester  &  Pittsburgh:  To  handle  the 
machine  repairs,  a  man  should  have  a  broad  experience  and  be 
thnruughly  int»  rested  in  his  work  to  get  the  best  results.  Plenty 
nf  .shop  si)ace  'should  be  allotted  to  this  work,  and  it  should  be 
tliorougiily  equipped  with  the  necessary  tools  and  appliances. 
Kvery  machine  should  be  given  a  shop  number  when  purchased, 
anrl  accurate  record  kept  by  the  man  in  charge  of  machine  re- 
Iiairs  as  to  the  amount  expended  on  each  machine.  A  full  set 
of  catalogs  of  all  tools  in  service,  covering  repair  parts,  should 
lie  readily  accessible  to  the  repair  man  so  that  he  can  order 
I>romptly  and  anticipate  repairs  to  tools  that  are  wearing  fast, 
thereby  causing  a  minimum  delay  to  the  work  of  the  machine. 
1  he  machine  that  is  broken  should  be  given  the  proper  attention 
and  repaired  in  a  workmanlike  manner. 

G.  VV.  Smith,  Chesapeake  &  Ohio :  Machine  tools  require  a 
great  deal  more  repairing  at  the  present  time  than  in  former 
years,  owing,  principally,  to  the  introduction  of  high  speed  steel 
and  greatly  increased  speed.  It  does  not  seem  to  be  the  upkeep 
incident  to  long  service  any  more,  but  rather  the  breakage  result- 
ing from  overstrain  in  the  majority  of  the  cases.  In  order  to 
overcome  this  situation  we  strengthen,  wherever  it  is  possible, 
broken  gear  wheels,  worm  wheels,  worms  and  racks  with  Bes- 
semer steel,  and  they  are  stronger  than  the  parts  which  were 
previously  broken.  It  is  believed  to  be  a  serious  mistake  to 
operate  a  machine  that  is  very  badly  run  down.  Repairs  should 
have  been  made  before  the  machine  got  in  this  condition.  How- 
ever, it  is  difficult  to  get  hold  of  these  machines  as  the  shop 
IS  so  very  often  rushed  that  they  cannot  be  spared.  In  making 
repair  parts  of  machine  tools  it  is  found  very  economical  to 
keep  one  or  more  extra  castings  or  other  parts  that  have  been 
machined,  so  that  they  may  be  used  in  case  of  a  second  break- 
down, thereby  saving  time  and  getting  the  machine  back  into 
commission  much  sooner.     ";•••:-/';.-....-. 

DisqussiON  1:'%;- 
There  was  some  difference  of  opinion  as  to  whether  parts  of 
machines  that  have  failed  should  be  replaced  by  stronger  ma- 
terial than  the  original  parts,  but  it  was  believed  that  in  some 
cases  this  was  perfectly  proper.  However,  care  must  be  taken 
not  to  strengthen  those  parts  that  will  cause  some  more  in- 
tricate and  expensive  part  to  fail  the  next  time  the  machine 
IS  put  under  undue  strain.  It  is  probably  safe  to  replace  broken 
parts  of  new  machines  that  are  performing  the  work  intended 
•or  them  by  the  builders  by  parts  of  the  same  material.  In 
parts  that  have  worn  out  it  may  be  satisfactory  to  replace  that 


part   with    some   material   of   better   quality.      Bronze   and    steel 
have  been  found  to  make  the  best  worm  wheel  and  worm  where 
'they  were  called  upon  to  do  heavy  duty.     Good  cast  iron  case 
hardened  for  the  worm  has  also  given  very  good  results. 

Mr.  Shaffer,  of  the  Illinois  Central,  strongly  urged  that  those 
men  who  were  responsible  for  machine  repairs  keep  a  cost 
systeni,  so  that  it  would  be  possible  to  estimate  tlie  cost  of  re- 
pairing future  machines  whenever  they  failed.  By  this  method 
it  will  be  possible  to  determine  whether  it  is  economical  to  re- 
pair the  machine  or  to  buy  a  brand  new  machine.  Oftentimes  it 
will  be  found  cheaper  to  make  the  broken  parts  in  the  shop, 
rather  than  to  wait  for  a  shipment  from  the  manufacturer.  At 
Silvis  there  are  four  men  under  the  tool  foreman  that  do  all 
the  machine  tool  repairing,  which  includes  pumps,  engines,  etc. 
One  man  is  kept  constantly  inspecting  all  the  machinery  and 
cranes  looking  for  parts  that  are  unduly  worn,  and  that  may 
be  expected  to  fail,  making  note  of  the  parts  and  seeing  that 
duplicate  parts  are  obtained  and  held  in  stock  in  case  of  failure. 
This  has  done  a  great  deal  to  reduce  the  loss  of  time  when  iria-'/ 
chines  break  down,    v-  '      'V  ;   "  '^'.•.•:^';-^i- .  ■>''<\^'-y^:  ■.'■■''=-' -y' !■}■■. 

The  life  of  air  motors  varies,  according  to  the  members,  from 
one  and  a  half  years  to  three  years,  and  it  was  pointed  out  that  an 
accurate  cost  of  repairs  of  each  motor  should  be  kept,  so  that 
when  the  repair  cost  becomes  too  high  new  ones  can  be  ordered. 
All  kinds  of  difficulties  were  mentioned  with  keeping  strainers 
in  the  hammers  and  motors  taken  out  by  the  boiler  makers.  One 
member  reported  that  he  found  it  cheaper  to  clean  the  hammers 
out  than  to  try  and  keep  the  strainers  in.  However,  if  the 
boiler  makers  can  be  made  responsible  for  them  no  trouble 
should  be  experienced.  On  the  Texas  &  Pacific  the  air  motors 
are  given  a  kerosene  i)ath  for  four  hours  every  three  months, 
and  well  lubricated.  This  practice  will  give  a  life  of  three  years 
at  an  average  expense  of  only  $10.  The  air  hammers  are  put 
in  a  bath  of  two-thirds  kerosene  and  one-third  signal  oil  every 
night  as  they  are  turned  in. 

■ri^;/.^:; -i;^  bistkiBt^       of  shop  tools    "y^2<^'--::^: 

Henry  Otto.  Atchison,  Topeka  &  Santa  Fe :  The  tool  room  of 
a  locomotive  repair  shop  is  one  of  the  most  important,  but  often- 
times one  of  the  poorest  equipped  and  most  neglected  depart- 
ments in  the  whole  shop.  In  many  instances  it  is  located  in  an 
out-of-the-way  corner,  causing  the  workmen  who  are  in  need 
of  tools  to  waste  time  going  back  and  forth.  In  properly  plan- 
ning a  tool  room  it  is  necessary  to  consider  the  distribution  and 
care  of  small  tools,  special  tools,  jigs,  air  motors  and  hammers, 
etc.  Large  repair  shops  have,  as  a  rule,  a  main  tool  room  and 
one  or  more  tool  issuing  rooms ;  also  a  practical  checking  system, 
which  must  be  installed  to  keep  a  record  of  all  tools  issued.  On 
the  Santa  Fe  a  number  is  assigned  to  a  new  man.  and  he  is 
sent  to  the  tool  issuing  room  where  he  is  furnished  with  a  stand- 
ard kit  of  tools  according  to  the  department  and  class  of  work 
he  is  to  perform.  That  man  is  held  responsible  for  these  tools 
until  they  are  returned,  the  tool  checker  keeping  an  account  of 
the  tools  furnished,  which  the  workman  is  supposed  to  sign. 
He  is  then  given  checks  with  which  to  draw  other  tools.  The 
machine  shop  men  have  eight  checks,  the  erecting  shop  men 
five  checks,  boiler  shop  men  ten  checks,  and  all  other  men  five 
checks.  All  tools  drawn  out  on  check  are  required  to  be  re- 
turned to  the  tool  room  on  the  last  working  day  of  each  week 
for  inspection.  Any  one  failing  to  comply  with  this  ruling  is 
reported  to  the  general  foreman.  If  a  workman  breaks  a  tool 
he  is  required  to  get  a  tool-breakage  clearance  card  signed  by 
the  department  foreman,  before  he  can  redeem  his  cheek.  Lathe, 
planer  and  shaper  tools,  hand  drills  and  soft  hammers  are  re- 
placed without  a  clearance  card  from  the  foreman. 

The  tool  breakage  clearance  cards  are  placed  on  file  bv-  flie 
tool  checker,  and  at  the  close  of  the  month  are  given  to  the 
tool  foreman,  together  with  an  invoice  of  the  tools  on  hand  in 
the  tool  issuing  room.     The  tool  foreman  checks  over  the  clear- 
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wheel  tu  riiii  badly  «nrt  of  tnit'.  This  i;m  liapi'in  wlu-ii  a  ma- 
chine  is  lakvit.  apart    for   ri'iiairs   ami    tin-   >iiinillc    is    tiinicil    i.ncl 

:,f(>r  em)  in  setting  up  tlu-  nuu-Iiiiif  a.^iain  :  it  tlir  iii.it..r  or  sliatt- 
ins^  wlik'h  firivt's  tlic  inaoliim-  may  lir  tlian.L:i.il  •-n  thai  it  will 
rt-V'ilvc  in  tlic  wronu  tlirt'cti"n;  ,,r  uln-ii  piitlint;  "H  a  iu-\v  lult 
an  uiinli.ililo  workman  may  use  a  twisted  instead  i>i'  a  straiiiin 

■.Wh,\.  ■.-;•■■■:■  ■:-:'.;-'V  H. ■.;•:,;  ■■;    ,•.:■'../     --  .   .•  •      ■.•;;■..■'■;>-;,..:;■;..:;;:.;.■■;::■ 

:'■:■■.:'•  :^:y  ■■■■;.'.■■''■  _'i'wjTKi'Tti<s  iiKviiKs  ■-•  /  '■■  ■.^,.  ■  ;'.■■''■.  "''  - 
■  There'are  twrvacicnowledi^nl  ways  ni"  iirnvidint;  protection  t.i 
an  operatvir  in  case  the  .i,'rin<Iin.ii  uluel  breaks  while  in  oi)eration 
One  is  to  surroiuid  the  wluil,  as  much  as  operating;  Condition^ 
allow,  with  a  well  ilesiiincd  and  snlistainial  iir..tection  hood;  ilu' 
■other  is  to  tisie  what  is  known  as  a  lieviKd  wluel  in  connection 
with  Hanyes  of  a  corresjiondini;  hevel.  I'.evelin.u  a  wheel  causes 
it  to  present  a  wediie  >hape  and  the  theory  is  that  should  the 
VJk'cI  break,  the  fnieces  vvill  be  retained  b\  tlic  tlaniies.  .lue  to  the 
wheel  l>ejnj;  thicker  at  tlie  center  thaii  at  the  point  wlure  tiie 
oittcr  ediies  of  the  tlansies  bear  ayain-t  tlie  wheel.  I  he  hir.i.;i- 
Users  of  iir!ndTn,Uwheel>  were  recentl\  consulted  with  the  ol);ect 
iw^.vieW  of  rtmltnii  <.>ut  whicii  type  of  proteciiou  ua>  beini;  nscd. 
A  good  many  rejilies  showed  a  preference  for  the  i)rotectiiin  tlanjie 
method,  ibis  was  probalily  due  to  the  fact  thai  >uch  experience 
as  had  l)een  had  with  protection  hoods  wa.s  with  designs  uhicli 
Were  not  heavy  cnoii^h  ot  were  made  of  weak  materials,  liifor- 
tirnately.  there  arc  hoods  in  use  toda>  wliicli  would  not  jiroxe 
adetpiate  in  case  ^'i  accident. 

In  order  to  determine  the  relative  \alne  of  an  approved  type 
of  pTOtvction  hoi^l  and  a))proved  beveled  steel  tlaniies.  breakasie 
f<fStS:  were  Con<Iui-tcW   unde^r  actual   workim:    speeds,      it    was   oli- 


". .  >. 


.  :i. 


:-':'  •  Norton    Model  .  O    Protection    and     Dust    Hood 

^lorved  that  in  n<>ne  of  the  hood  tests  'di<l  a  piece  of  the  wheel 
leave  the  hood  in  a  way  that  cottld  have  causeil  damai;e.  I  he 
tests  >howo.onclu.siyely  that  a  well  <lesitine<l  jirotectiou  hood, 
made  of  tht^Tijfht material,  and  )>roperly  adjusted.  aMoriis  antple 
protection  for  strai.^ht-side  wheels  even  whe)i  they  are  mounted 
betwet^n  stan<laril  straight  relieved  llabues  oue-half  tlie  diameter 
of  tlu-  wheel.  Jt  is  possilile  to  break  jiieces  front  ;i  wheel  by  a 
sevt'ri-hl<)W  when  there  is  onl\  _' in.  of  tlie  wheel  ])rojictin'4  beyond 
the  Han.ues..  VViih  protection  tlangvs,  no  matter  how  little  the 
wheel  projects  ln-yond  tl'.e  tlani;es.  an  operator  has  no  protection 
from  injtiry  iti  case  a  piece  of  the  wheel  breaks  ott  outside  of  the 
ilanjies.  whereas  with  a  hrxKl  iin.tection  is  almost  absolute. 
,    Proteetion  tk-iujies  caimot  ()tYvr  coniiiKte  protection,  liut  in  in- 


.' ,  •/,. 


stances  wiiere  a  hood  wolild  interfere  with  the  pro{)c-r  ttse  of. 
wheel,  llanj^es  offer  the  n   \t  I)est  method  of  protection. 


■■■  ''  ■    •■■•■     ■'    •  ■   I»V>T 

A  number  >  •{  tiie  states 
o|  (hist   t torn  i!ry  ,;.;rinditii; 
states  have  e\en  uone 


i:\ii  \i'sT  s^srK.\l^        '      .    '        '. '  . 

ia\  e  enacted  laws  re<|uiriiiy  tile  rcni' 
an<l  pobshin.!.;  o|)erations.  .^"ome  of- 
ar  a<  to  estalilish  <lelinite  -pecilieati 


lor  the  size  ot  dnst  e.\]iain  systems,  the  amount  ot  si;cti<in  to 
maintained  in  the  pipes,  tc.  While  this  is  a  step  in  the  ri. 
direction.  ne\  eriheless,  soi  u-  of  the  re(|nirements  seem,  to'  ho. :; 


just  in  tJiat  dust  |>ro(b'ced 
removed  with  sm.dler  jiijiv 
It    is    essential    that    the   i] 


i.\  lirindint"  wheels  can  I)e  <ttisfactoi 
and  less  suction  than  the  laws  reqn- 
st    exlnm-it    "System    be    keti;    in    i)ro- 


ai 

•Ire 

■Is 

.h, 
•it' 


Protection   Hood,  Leather  S 

■,.  .  ■.    ■.,     :.    ...-.,  ...       Re 


pnrk    Brush,   Gl 
St    Adjustment 


oves.  Goggles  and  Proper 


repair  and  that  tlu   opeiiin.i;  fi 

•  .lrtv.._  ''-„■.  ■  .'"\    ■:;'■'■  .'■;■':'■:,',:-:■'■''' 
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an<l  every  operator  dointi  sua 
uiar  them,  .^ince  the  ])articl 
coniiiarati\  ely    >mall,   a    iiea\  \ 


>m  the  hood  into  tiie  jupe  lie  kepi 


SIAKk     slllKI.IIS 


I  here  are  sevehd  sxitisfactoiy  desi.itns  of  ii:opt;le<   for  ijrindinu 


inti  work  should  lie  required  !■ 
s  cut  otf  liy  lifindiiiy  wheels  ari 
type  of  goji'yle   i.s'  nm   TK'Ocssary. 


( io!4.«les  should  Iiave  side  .Liuaiils  of  wire  or  leather  as  particles 
coniiiv.^  from  one  side  h;i\e  Ikci  known  to  enter  tlu   e_\e.     .\  yias- 


spark   shield   which  can   I'e  att 
hood  is    found    very   satisfacto 
mittently.      l-tis   reconinieiided 
spark    shields    have    not    been 
wlieel>  are  lisid  coiilintlotisly,  < 
becomes  pittnl  from  llu'  lieat<<l 
Another   form  of  pr<iteciion 
device  con>istinij:  of  a  i^iece  of 
a  protection  lurofl  and  extending 
a  slot  bein;4  cut  in  the  leather  tl 
iny  w  In  el.     ,  '.'■:'..■  "■•'    -  ■'■'.''■■ 


ciu<l  to  the  to])  ot  a  protection 
y  where  wheels  ;ire.  lise.il  iiMe**-; 
tiiat  wire  vlass  t)Lv  Used.  <  ilaw 
lund  entirely  satisfactory  w  liere 
lie  to  the  fact  that  the  «lass  soon 
hips  of  metal.  /      .         ' -.  : 

roni  '.^rindiiiii   wheel   s]i.-irks"  is  ji 

atlur  altaclied  to  tlie  to])  end  of 
down  over  the  face  of  tile  wiieei. 

approximate  width  of  the  j;rind- 


.  '    '•'':..-.'■;.•--■■  7  ■  ':'■  ':.  ■■•■  ■  ■'  -."RK: 
(Irindiivj;  wluel  dressers  are 
If  the  work   rest   is  not  ]>roperl 


It  tile  work  rest  is  not  ]>roperli  auiusted  tiiere  is  iiossinnuy 
the  dresser  beinii  cantjlit  betweeiJit  and  the  wiieei  and  the  rev* 
iuii   cutters    sometimes   lireak    iiitlt   pieces   hirye    enough    to   ca 


serious  damage.     .\  tyjie  ot  dresije 
iiood  as  an  intcLrrai  iiart  of  the  h; 


■iEK^    /-,    ■    ■_' :  :■■  -,>■  ■■■.-■■  ,:  ■_.    --■ 
itnetimes  tlie  cause  of  accidents, 
adjusted   there   is  jiossibility  of 

Iv- 

cause 

r  is  recommended  which  has  a 

idle,  the  hood  serviiu;  to  protect 
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iJh  •  a-f"  ill  CTisv  the  cuutrs  lircak.      I  lu-  (inltnary  type  >>{  <)rcsscr 
^^,3^.'o  ma(le  tw»re  safe^  a  thick  .unard  of  sheet  iron 

4 'iiTf  t>i  yreat  lu-ef!  fur  the  standardization  of  iiriildinsr  wheel 
•■:Vlon  dc\iccs.  Tliis  sut>ject  i>  to  he  taken  up  in  the  near 
^v',  %  !'h-  National  Council  I'lr  Industrial  Safety  and  the 
■.n?d  .Machine  T<  x  >1  lUiilders*  Association.  These  two  organic 
n.s\\'iH  consitler  all  the  iniiiorlaiu  jdiases  of  this  suliiect  and 
aytir  to  arrive  at  speciticalions  wiiich  can  he  adopted  as 
lawl-  fur  irrotection  devices  iLsed  in  connecti<in  with  sriii'linj? 


'■Jm'. 

-Xa; 


R 


MACHINK     TOOL     RKI'AIRS 


I  i;.  1  ia-t\.  Atdii^on.    ToiKka  \  Santa  I'e  "-All  inachines  for 
/i'Liral  repair*  are  taken  to  the  tool   r<u.ni.  dismantled,  and  all 
.;  stfrvjceahte   parts   tiseil.      Small    cast    iron    tjears  that    require  re- 
•livwal  are.  replaied  with  steel.     Liyht  rejiairji  are  tna<le  throutih- 
'Ui  the  shV'jihy  repair  tnen  from  the  toi.il  room.     All  repairs  and 
rejietvals  to i s'l'ip  machinery  ami  tools  arc  charger!  to  a  seiyiirate 
;iv'C':'Hiit.    ami"  the    ditVerent    deparinients    are    <lesiiinate<l    hy    a 
Klief.      I  he   niadiines    have    serial    innnhers.    mid  the   record   is 
.  PiiM  as  to  their  locatioi),  and   the    work   done  <|ii   thetn-  hy  thc 
';^i  ;:»;iir;  depan:iK'ijt.    The  classes  of  reiiinrs  ;ire  desiynatfd  hy  ^Vf^s.■ 
,  J.'J!  7..  4'{iiul  .^.  accordim:  to  the  amof.nt  t.f  work  which  is  done 
.  'X'U'-tlJeut.;  ■-"',./■   L-  ,,-'.•:"- . 

•,- 't/'hir  T.  tliill.   liulTalo.   K, .cheater  ^    PitlshurghyTo:  handle  the 
■  iiiifchine  relKiirs,  a, man   should  have  a  i>r<>:ul  vx4)enen;cc  and  he 
'\  it}..r..rivthlv  in t«  rested  in  his  work  to  jivt  the  hes|  results.    IMenty 
/h  .slf'p  ■".pave  v^  aIlotte<l  to  this  w(»fk.  aitd  it   siiould  Iv 

.VJ.lft'r.'tiiijiily    t  (inipped    witlj    the    iu-cess;ir_\     tools    and    appliances. 
,i;vi-ry  niachiru-  <hould  he  i>iveii  a  shop  lUijnher  wIkmi  ])urcha.«ied, 

•  ^iipfii  avenrato  record  kept  l>y  thi    mail  in  cliarjieotV  machine  re-r 
■V^wfV  ;i<  to  the  ai.ioimt  expended  on  each  inachine.       A   full  set 

oi,catal' -i"^  "f  ill!  tools  in  service,  coveriuii  re]»air  parts,  should 

rlK;  readily  accessihie  to  tlierei»air  man  so  that  lie  Cati  order 
l>F'tniptly  and  anticipate  re|)airs  to  toxils  that  are  wearing  fast, 
t,hereVty  oatt-ini;   ;i   miiiiimim  delay  to  the   work  of  the   macliine. 

.  "Hie  fjiachiiie  that  i>  broken  should  he  giyeii  the  proper  attention 
aiifi  rt-paired  in  a  workmanlike  manner.  ■     ' 

f  G:  W  .  ."^nutli,  Chesapeake  &  ( )]iio :  .Machine  tools  retju ire  a 
iiteat  (leal  nvore  repairintr  at  the  present  time  than  iti  former 
yvars,  owintf.  principally,  to  the  introduction  <>f  high  speed  steel 
:and  greatly  increased  speed.  It  does  not  seem  to  jje  the  upkeep 
i»ci(lent  t-o  Jonu  service  an\  more,  hut  rather  the  hreakage  rcsult- 

"  iiigiffim  overstrain  in  the  majority  of  the  cases.     In  prcler  to 

"vercmne  this  situation  we  strengtlien.  wherever  it  is  possihte, 
J/rokt.;n  gear  wheels,  worm   wheels,   worms  aiul   racks   witli    l>es- 

■..^ciVier, -steel,  and  they  are  stronger  than  the  .'part&.Nvhich  Were 
previously  hroken.  It  is  helieved  to  he  a  serious  mistake  to 
operate  a  machine  that  is  very  hadly  run  down.  Repairs  shoidd 
have  hveri  maile  before  the  machine  got  in  this  condition.  How- 
ever, jt  is  dititicult  to  get  hold  iif  these  machines .  as  the  shop 
i«  so  very  often  rushed  that  they  famxrt  he  spared.     In  making 

-repair  parts  of  machine  tools  it  i>  found  very  economical  to 
keepone  or  niore  extra  castings  or  other  parts  that  have  heen 

-  .tnachinefl,  so  that  they  may  I)e  used  in  case  of  a  second  l>reak- 
<|r>wn.  thereby   saving  time   and   geltiirg  the  machine  back  into 

•  cotnnrissicn  niucli   sooner..         ._  /    ..       :     :■  ;;V    :   -v.    ".  ,^'    -'/i:;  ' 

V  .^.  v'  ■■■':.."  „  ,  .;  .  ,•  ■■  ^■■■^"'niisCfS^OX-:  -..^t' ■■■•'*'■.■■-■■';,;  ''''  -X-'--  :  -.r-'' 
1  nere  wa-i  some  difference  of  oi>inion  as  to  whether  parts  of 

■,«Ti:ichiiies  that  have  failed  should  lie  replaced  hy  stronger  ma- 
terial  than  the  original   parts,  hut   it   was   believed   tliai   in   some 

..caj^s.  this  wa>  i)irfectl\  proper.  However,  care  must  be  taken 
'lot  to  strengilieii  tliose  parts  that  will  cause  some  more  in- 
|Tieate   and    e.xjiensive   part    to    fail    the    ne.xt   time    the   m.achine 

■-»SI>Utiuiderilndue  strain.     It  is  pr..])al>ly  safe  to  replace  broken 

parts- uf  new  niachines  that  are  ptTforlnin.^^  the  Work  intended 

lor:  them   by   the   huihlers   hy  |Kirts   of  the   same   material.       In 

.eans  Uuij  have  worn  out  it  may  be  satisfactory  to  replace  that 


part  \vitli'  some  materia  of   better  nuilily.  ;.  l»r««;^c  ♦"'•^   steel 
havxi  beilri  found  to  :niak'e  the  best  Avorm  wheel;  and  vvOnn  where   . 
they  Ai-ere  /Called  uptmtxtih J  ilea vy-^  dtiti;:    iK?<>U  cast  ir.m  case    : 
hardehec]  for  the  worm  h'as.  als^t  given  very   good  results. 

-Mr.  Shatter,  «)f  the  Illinois  Cefitral,  strongly  urged  tlial  those  : 
men   who    were    re:>p<?nsiltle    for   machine 'repairs   l;ee]»  ■  a   ci>^ : 
.sy.stetn."  So  tltat  it  wotthl  l(e  possible  iv»  estiftiate  the  -cost  of  re- 
pairing   future  ni;ichhies\\heiu:\(r  they   failed.      I'.y  /fbis  method   , 
it  will  be  possible  t.)  dctermiue  uliether  it  is  economical  to  re*^ 
l.»air  the  nuichine  vr  to  btiy  a  bran<l  new  machine.     ()fteiuinie's  it: 
WW  ''t*  ^<^^'*"'*)   clK-«H^er  to  make  ilie  hroken  parts  in  the   s'Ih'P' 
rather  thaivtt)  wait  f<*r  a  shipment  fn>m  the  inannfacturvr.     .\t 
Silvis  there  are  fv>ur  men   under  tile  topi   P  >renian  that   do  all 
the  fiiachinv  t«)ol  repairing,  which  incliHles  puin|t^.  x-iigtm's.'etc. 
One   man    is  kept '  c<:mstantly ,  inspecting  all  the  inachinvry  and 
cranes   loo^kjng    for  parts   th.'U  are   lUnUily Worn,   and   that   ipa\ 
be   expected   to   fail. making   notv'   of  the  parts   an<l  ^leeing  th.il 
duidicate  parts  are  obtained  and  luld  in-Atock-in  ca>e"  of  faiUire. 
Thiii  has  d«»iie  a  great  deal  to  reduce  Uhv loss  til  tinK-^  a\Ih;*ii  nia-; 
chines  iiireak  'down.  ';.   •  /■•'■■'■S  '■^■^.    .      - "'  -^-V-';-  ■.■•       -',i.-..- 

The  life  of  air  .motors  \aries,  accrfdiiiJI  ip  the  nieinhcr<.\fp»bt ' 
one  and  a  half  yvars  t"  tliree  years,  and  it  \v .'is  pointed  out  thiu  an 
accurate  Cost  of  repairs  *of  each  iH<«t<ir  >Ih«i1<1  be  kept. .  s<i  that 
when  the ;repa:ir  cost.hec<>ines  too  Jiighiicw  ones.  cah'l>e  :o^detesl■ 
\ll  kinds  of  difficulties    were   inVntiontVl  Avith   keeprtig  ytraiiKfV  . 
in  the  hammers  and  motors  taken  out .liy  the  hoik r  makers.    One.  .; 
meinher  reported. that  he  iVum^l  it  cheaptT  i<>  cMean  the  -haniiiKTS > 
out  tliaU  to  tr^^  keep   the   strainer^  :3Uvi<.ftWcver,'  if :  flic  . 

boiler  makers  can  be  ma<k'  respo'nsilile  for  tlk'nl  no"  trouble, 
should  be  cxpericnCe<L  On  the  1  exas  4t -Itacific  tlm  air  motors  ■ 
are  given  a  kerosene  iiath  for  f«»ur  hours  eyerx  three  .nitaitlis. 
and  Well  luhricatetl.:  niispnictice  will  give  a  life  tif  tliree^  \-ears, 
at  an  average  expense  of  only  $10.  Ttie  air  hammers  \are  put 
in  a  bath  of  two-thirds  kerosene  and -i.iHe-thirdi»ignal  oil  every' 
night  as  they  are  turned  Hih 

:  ;    ;;  distribution   of   shop  tools    '     -  ■; 

Henry  Ot^n  Atchison.  Topeka  \-  Saiua  l\' :  The  topi  tobin- of,  . 

a  loc<i?no(ive  repair  shop  is  one  of  the  mHst  im|H.rtant.  hut  often- 
times  oneof  the   poorest   eipiipped   atidmost   neglected   depart- 
ineiits  in  the  whok'  shoj)/    In  many  instances  it  is  located  in  an 
oitt-of-the-wa^'  corner,   causing   tlie   wurkmeii   \vlr<)  are  in  Jteedr 
t if  tools  to  waste  time  going  back  aiul  f»>rth,  '  lii  fn-oiH'rlv    plan-  ;. 
ning  a  tool  room  it  is  necessary  to  C'.>nsider  the  «listrihution  and 
care  «»f  small  tutols.  .sjiecial  tools,  jigs,  air  motors  and  haniniersr 
ctp.    T-ii^rge  tcpaW  slioixs  have,  as  a  ruU%  a'i'iai""  toolrtHiin  artd 
one  or  more  tool  i.ssuihg  r(H.>nis:  also  a  practical  checking  Systeini 
which  must  he  installed  to  keep  a  rec<Vr<l  of  all  t->ols  issued.     On 
the   Santa    le   a   number  is   assigned  to ,  a  new   man,   and   he   is 
;  sent  t« )  the  tool  issuing  ro( »m  u here  Vie'  is  f urnislicd  with  a  stand-,' 
ard  kit  6f  topis  according  tt>  the  <lepartnieiit"  and  class  of  :;iv<<rk  ' 
he  is  to  perf<»rm.     'I'hat  man  is  hehl  responsilile  for  these  t"»ols 
tnitil  they  are  returned,  the  tool  checker  keeping  an  acc<.>um  of 
the   tools   furnished,   which    the    wprkmaii    is  supposed    to    sign» 
Hc.;is  then  giyen  checks  with  wliich  to  draw   other  thiols      The 
machine    shop    men    have    eiglit    checks,    the    erecting    shop    nK"n 
live  checks.  Iniiler  shop  iiien   ten   cliecksv  and   all   other  ineii  live 
cliecks.     All  tools  drawn  out   on  ^^Iieck  are   re<iuired  to  l>e  reir .. 
turned  to  the  tool  rofiin  on  tht'  last  uxrrkirig  day  of  each  week ; 
for  inspccti«>n..    .  Any  one  failing  tO;  conijdy  with  this  ruling  is 
reporte<l  to  the  geiiend  foreman.     If  a  workman  breaks  a  li>»l 
lie  is   reijuired  to  get   a   tool-breaka.ge  clearance  card. signed  l>y 
the  department  foreman.  In'fore  he  can  r*?deein  lii*  check.    Lathe, 
platter  and  shaper  tool.s.  liand  drills  and  soft  h.'immers  are  re- 
placed witliout  a  clearance  card   from  the  foreman.  . 

Ihe   tool  lireakage   clearance   cards   are  placed   on  file •  hy   tlie   : 
tool  checker,  anil  at  the  close  of  the  ;ntpnih  Arc  given  to- tl*f' 
tool  foremao,  together  with  an  invv>ice  o,f  sthe  totrfs  on  hand  in.  < 
the vt*Ti<Jl  'ssuirig  room-    The  tool  foreman  checks  over  the  clea*-  .• 


■•'■'■.  : 
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ance  cards,  and  determines  the  number  of  tools  to  be  purchased. 
The  clearance  cards  are  then  turned  over  to  the  supervisor  of 
tools  who  makes  out  a  statement  which  is  sent  to  the  superin- 
tendent of  shops,  thereby  keeping  him  fully  advised  as  to  the 
tools  damaged.  ■•    -rv-'s  <^-^:^'  >•  w    "-/ :'n\'^:  "    " 

.  When  an  employee  leaves  the  service  the  department  foreman 
writes  an  order  for  the  time  check.  This  order  is  taken  to  the 
tool  checker,  who  either  approves  it  or  makes  a  notation  of  the 
number  of  tools  or  tool  checks  missing.  The  workman  is 
charged  for  each  tool  that  he  fails  to  surrender,  the  amount  be- 
ing deducted  from  his  pay  check.  If  any  of  the  standard  tools 
in  the  storehouse  run  low  the  supervisor  of  tools  issues  an  order 
to  the  general  storekeeper,  who,  in  turn,  makes  out  a  shop  order 
to  the  tool  manufacturing  department  for  the  tools  required,     r  •• -. 

J.  T.  Fuhrman,  St.  Paul,  Minn.:  The  manner  of  distributing 
the  tools  depends  upon  the  size  of  the  shop.  In  small  shops 
with  a  small  number  of  men,  and  a  short  distance  to  walk  to 
the  tool  room,  all  tools  should  be  kept  in  one  place.  In  large 
shops  where  hundreds  of  men  are  working  who  are  divided  into 
gangs  conditions  may  be  different.  I  would  suggest  a  cupboard 
or  locker  in  every  gang  to  keep  wrenches,  air  hose,  etc.  Special 
tools  which  are  only  used  by  certain  men  may  be  kept  there  in 
charge  of  the  foreman.  The  arrangement  of  racks  should  be 
given  careful  attention.  All  the  tools  should  be  classified,  and 
kept  in  good  order. 

W.  E.  Ross,  Baltimore  &  Ohio:  The  plan  of  the  tool  room  will 
be  different  for  different  shops,  and  where  necessary  department 
tool  rooms  should  be  used.  It  is  believed  that  the  messenger 
service,  if  perfected,  will  give  much  better  results  than  to  have 
the  men  call  for  their  tools.  The  messenger  boys  are  stationed 
in  the  tool  room,  and  are  called  to  various  parts  of  the  shop  by 
means  of  an  annunciator.  All  tools  should  be  given  a  thorough 
inspection  before  they  are  replaced  on  the  racks. 

John  W.  Nutt,  Chicago  Great  Western :  The  tool  room  counter 
over  which  the  tools  are  handed  out  should  run  the  full  length 
or  width  of  the  tool  room,  and  should  be  so  arranged  as  to  per- 
mit the  placing  thereon  of  the  tools  most  frequently  called  for. 
such  as  hand  taps,  die  nuts,  stud  nuts,  gages,  etc.,  so  that  they 
shall  at  all  times  be  accessible  to  the  tool  passer.  Various  other 
tools  may  be  placed  on  revolving  racks  located  immediately  be- 
hind and  parallel  to  the  tool  room  counter,  readily  accessible 
to  the  tool  distributor.  Each  gang  foreman  on  the  erecting  side 
of  the  shop  should  have  a  tool  cupboard  where  tools,  such  as 
wrenches,  hand  punches,  a  set  of  die  nuts,  stud  nuts,  etc.,  may 
be  kept.  These  cupboards  should  be  in  charge  of  a  tool  boy, 
who  will  hand  out  the  tools.  All  motors,  air  and  electric,  should 
be  returned  to  the  tool  room  to  be  examined  and  thoroughly 
oiled  at  the  end  of  each  week,  and  all  air  hammers  should  be 
returned  every  evening.  No  method  of  handling  tools,  however 
good,  will  operate  successfully  without  the  hearty  co-operation 
of  department  foremen,  and  their  lieing  watchful  of  the  care 
of  tools  while  in  the  hands  of  the  men  under  their  jurisdiction. 
Competent  men  should  be  selected  to  take  care  of  the  tool 
room  counter ;  men  who  are  able  to  detect  an  abused  tool  and 
make  full  report  of  every  irregularity. 

•'^;  ;>    "  DISCUSSION     ■■' '■■'■ 

All  members  were  agreed  that  in  order  to  have  a  satisfactory 
tool  distributing  system  the  co-operation  of  all  the  foremen  in 
the  shop  must  be  such  that  the  men  will  handle  the  tools  prop- 
erly, and  see  that  they  are  always  returned.  All  agreed  on  a 
definite  system  for  keeping  track  of  all  the  tools  sent  out.  A 
little  tact  on  the  part  of  the  tool  distributor  will  go  a  long  way 
in  helping  the  tool  foreman  out  in  the  matter  of  lost  tools  and 
keeping  the  tools  in  good  shape. 

:■     :^    %  :  --'  SPECIAL    TOOLS 

J.  J.  Sheehan.  Norfolk  &  Western :  In  making  special  tools, 
every  effort  should  be  made  to  have  them  as  simple  as  possible, 
making  the  simplicity  the  controlling  feature. 


Mr.  Sheehan  presentejd  the  following  illustrations:  Fi  ;.  } 
represents  a  drain  cock !  body  and  the  tool  for  making  it  A 
shows  the  complete  bodj- ;  B  the  main  body  of  the  drill ;  C-1 
the  inserted  drill  point  phich  drills  the  lead  hole,  thus  cjm- 


.■A' 
— I        — ' — 1 


Figs.     1,  2,  3  and  4 — Tools  f©r  Finishing   Cylinder   Drain   Coclcs  and 

Relief    Valves  ,. , , .-  ^    .;  - 

*  ''•  ■.'  •.•^■'-' .-'  •' 

pleting  the  drilling  and  foiling  of  the  valve  seat  in  one  oper- 
ation. Fig.  2  shows  the  valve  for  the  drain  cock  body  in  Fig. 
1    and   the  tool   for  turning  it;   C  is- the   complete   valve;   A-\ 


Fig.    5 — Cutting    Jaw$    in    Locomotive   Side    Rods 

and  D  represent  the  tool  co  nplete.  Fig.  3  is  the  cage  for  tie 
cylinder  head  release  valve  J,nd  the  tool  for  finishing  it.  E  is 
the  finished  part,  except  for  tapping;  F  is  a  soft  steel  body 
holding  the  forming  blades ;  /Vl  is  the  leading  blade  which  bores 
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the  body  to  size;  F-2  is  a  counter  boring  blade;  F-3  is  a  facing 
bla  le,  and  F-4  is  the  key  that  locks  the  blades  in  place. 

Fig.  4  is  a  hollow  forming  tool  for  turning  the  valve  for  the 
cjlinder  head  relief  valve;  G  is  the  complete  valve;  H  is  the 
tool  holder;  H-l  is  the  adjusting  nut  for  holding  blades  H-2; 


half  way  back  to  3/32  in.  smaller  at  the  front  end.     It  is  cut 
spiral  with  a  lead  of  60  deg.  to  one  turn.     It  is  5  11/16  in.  in 
diameter,  has  25  teeth   which  are  fluted,  with  a  convex  cutter.. 
For  superheater  heads  we  used  a  45-deg.  reamer,  with  a  Xo.  2- 
Morse  taper  shank  inserted  to  suit  a  small  air  motor.     These,. 


■4Jr^  Mach. 


45hpCock 


^^-^^^^.-■^ 


|<_-_^,fl__^ 
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Shank. 
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JoolSfeel 
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Tap-hr^  Mach. 
Scretrs 

Brass  Casfing,  I /fetju/mef. 


p         3  0-,:^^^  ■:..■         Drill  ii  Holes 
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..        ^  -^  Brass  Casfrngr,  ZReqi/ined. 


Too!  5;W/ 
t  Required. 


Fifl.   6 — Air    Motor   for   Light   Drilling 
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//-3  is  the  seat  forming  blade  held  in  place  by  the  key  HA. 
Fig.  5  is  an  arrangement  for  cutting  the  jaws  in  locomotive  side 
rods ;  A  is  the  rod  to  be  operated  on ;  5  is  the  pneumatic  clarap 
which  holds  the  rpd  .^  in  place;  C"  and  C-1  are  inserted  tooth 


/■»  ftacfiirte 

3Z  VKreSprtnq     Sfeel 


Fig.    7— Depth    Gage    for    Telltale    Holes        ..^f.:!?^-.;^- 

saws   30   in.    in    diameter.     The    saws   are    spaced   the    required 
distance  to  complete   the   operation   which   is   done   in    15   min., 
floor  to  floor. 
Thomas    B.    Eaton,     Baltimore   &   Ohio:     We   use   a   special 


S  Inser-fed  CuHers 
fH.S.Sieel 

T- 


-H  *  I*-    /,', 


1    1 r"""  — r 


^^41 


•  i< 


^  Headless  SefScreiv   - :  ■»•, ".  "'  '^  ■ 


;^3 


t      /'No. 4 Shank       .:■"  ■•'■. 

n  V :■■'■•"- 


>K 


Fig.    8 — Rotary    Scarfing    Tool     '■'''''     '^''^■::'}'<.. 

reamer  for  making  one  large  hole  in  the  tube  sheet  so  that  tubes 
may  be  drawn  out  easily.  This  reamer  is  of  the  shell  type 
With  a  No.  4  shank  screwed  into  the  back,  3  in.  long,  tapered 


rtamers  are  made  from  high  speed  steel.  They  have  25  teeth 
and  are  ground  with  6  deg.  clearance.  They  are  milled  with  a 
60-deg.  cutter.  We  have  made  only  our  special  taps  and  have 
given  these  from  .001  to  .003  in.  clearance  according  to  the 
pitch.  The  following  is  a  table  of  dimensions  for  special  mill- 
ing cutters.:\/.{,-;vi:/::;'  V.  :.J- ■■"---.    ' -1    •:<. 


Diameter.         ..  *          /  ;,  :\Nuniber  of  teetli. 

Flute  Angl?. 

Oearance  Angle. 

6  in w . .:.,.., .j.:» , i 29 

5  in. .. ....;»,'.  i.  .■.••.  .V. .'.;.. .     -22  ' 

6  in................... 25 

70   deg. 
60  deg. 
65   deg. 
65   deg. 

4::#^".' 

H.  B.  Miller,  Big  Four :    A  special  tool  has  been  made  to  drill 
the  hgles  for  arch  tubes  in  both  the  door  sheet  and  back  head 
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Wi'nof  f^* 


..,'•..:■•••' '.>'.';i  ""•■..■'"■  Feed  Scretv  for  Reamer.  -•;■'-■.■•.•  •.':•' 

/  ■. .r^7,i?-.V-^^  Fig.  9 — Tools  for  Applying   Patch   Bolts       V:  >  !  .■;■  ; 

from  the  outside  of  the  boiler.    A  machine  steel  bod>-  14  in.  long 
was  made  to  cover  the  widest  water  space.     The  end  is  counter- '•i.v 
bored  1  in.  deep  and  has  M  in.  wall.    The  end  is  also  drilled  for 
a  pilot  which  is  fluted  so  as  to  be  used  with  stayholt  holes.    This 
cutter  will  bore  through  both  holes  in  4  min.     The  blades  arc.  }""^ 


^^■5^V.    > 


.  -J     ,■ 


.;..  ^  -• 


■••■4 '.:•./ 


':'.•' i ' 


: "_ » 

■    -    'i.' 


■■\'x]--: 


A32 


RAILWAY    AGE    GAZETTE.    MECHAKTCAE    EDITIOS: '  .    V^;; 


\oL.  88,  X(.  8 


.  anct' cards,  aiiti  di'UTinrnvs  t!u'  mnnlur  <>i  t<H.ls  to  he  pinvluiM-d. 
-  .Tlu*  clearance  cards  are  tlicii  turned  oxer  to  the  supervisor  of 
.  •  tools  who  makes  "in  a  statement  which  is  sent  to  the  siiperin- 
:  temknt  of  sliops,  therehy  keeping  him  fuUy  advised  as  to  the 
;     tools  damaged.         •^'.       '    ;-;•  V 

\Vhen  an  employee  leaves  the  service  the  (lei>artnuiit   foreman 
Avrite>  an  order  for  the  time  check.      litis  ..rder  is  taken  t>>  the 

■  tool  checker,,  wiio  either  approves  it  i.r  makes  a  notation  of  the 
-  nimi?>er  <>r*t66<s;9irt<H>l    checks    missinir.       'Ilie     workman     is 

.  vcharjied  for  each  toul  that  he  t'ail>  to  surrender,  the  ;inioutit  he- 
iny  deducted  from  his  i»ay  cluck.  If  any  of  the  stan«lard  tools 
in  the  btorehouse  run  low  the  super\i.sor  of  tools  issues  an  order 
to  the  geueral  sforekeci»er,  wlio,  in  turn,  makes  out  a  shop  ordir 

■  to  the  to(il  manufacturing  department  for  the  i>  >>\>  requind. 

;r    J.  T.   I'uhrman.  St.   Paul,  Miim. :   The  manner  of  distril.utin- 

■  'the  tpols  deitends  upon  the  size  of  the  shoi).  In  small  sh^ps 
..•■.wHh  it  sinall  nimiber  of  nieu.  and  a  short  distance  to  walk  to 
.  .vthe  tool  n,K)m,  all  tools  sh()ul<l  he  kept  in  oiu'  place.     In  larye 

;Shops  uliere  humlreds  of  men  are  workinji  who  are  dixided  into 

vgJlliyfs  conditions  may  he  different.     1   would  suy^ist  a  cupboard 

.    or  locker  in  every  i^ang  to  keep  wrenches,  air  hose.  etc.    ."^peci-d 

tools  which  are  otljyusect  by  certain   men   ma\    he  kept   there   in 

r charge  of  the    foreman.      Tin,-   .irranj,u-mem    of    racks    shoidd    lu 

.given  careful   attention.     .\1I   the   tools   should   he   cla>sirieil.   .and 

kept  in  good  order. 

,':;  \Vi  £.Roiss,  Baltimore  &  bllio:  The  i.lan  of  the  tod  r. "nn  will 
be  different  for  different  shops,  and  ulure  necissary  departnunt 
.  tool  rooms  shrmld  he  use<l.  It  is  lielitved  thai  tlu'  me.>senger 
service,  if  perfected,  will  give  much  hetter  results  than  u*  have 
the  men  call  for  their  tools.  The  messenger  hoys  are  staliojif,! 
m  the  tool' room,  and  are  called  to  \arious  i>art>  of  the  shop  Ii\ 
,  inean.s  of  ;m  annunciator.     .Ml  tools  should  he  given  a  iliorouL^li 

in.Npection  before  tliey  are  replaced  on  the  racks. 
vV  John  W.  Niitt;  Chicago  (ireat  Western:  The  tool  room  com  iter 
.over  which:  the  tools  are  .handed  out   sli,>uld  rtm  the   full  Ieni.;th 
■  .  or  width  of  the  tool  room.  an«l  shouhl  be  so  arranged  as  tiK  per-  , 

niJt.  the  placing  thereon  of  the  tools  most   frefpiently  calleil    f^r 
.  .SUcb  a*  hand  taps,  die  nuts,  .stud  luus,  gages,  etc.,  so  that   the> 
siiall  at  all  times  be  accessible  to  the  tool  passer.     Various  other 
tools  may  be  placed  on  revolving  racks  located  immediately  be- 
hind  and    parallel    to   the   tool    room   counter,    readily    accessible 
to  the  tool  distributor.     I'ach  .gang   foreman  on  the  ercctinir  si<le 
of  the.  .shop  should  have  a  tool  cupboard   where  tooK.   such   as 
wrenches,  hand  punches,  a  set  of  die  nuts,  stud   nut^.  itc,  may 
.be  kept.     These  cupboards   shonhl    iie   in   charge   of   a   to.,1   bo>, 
.who  will  hand  out  the  tools.     AH  mot«»rs.  air  and  electric,  shouhl 
l)e  returned   to  the   tool    i;ooni  , to  be  examined   and   tb..ron!.;bl> 
•  diled  a,t  the  end  of  t^ch   weeki  and   all   air   hanum  r-   >liouli!   be 
returned  every  evefiing.     N'o  method  of  h.indliny  t.>ols.  however 
g<.od.   will   r)i)erate   successfully    without    the   hearty   co-operation 
tDrf   departrtient    foremen,   and    their    being    w.itchftil    of   tin-   care 
of  toiils  U-hilc  in  the  hands  of  the  men  under  their  jurisdiction.  ; 
.  Cohipetent    men    sJiould    be    .selected    to    take    care    of    the    toitj 
room   counter :   men   wb')  are  able   to  tletect  an  abused   too]   and 
make  full  repo^rt  .pf  every  irre.gidarity.  - 

■';,.■:■■-•":'.■.  ■:,  ■■'  ^.•■^^■■■•  '■"  ■  i>f  scvssjox  ■ " ." ''  ■  ;.,■'•■■    •'''■:       "  ■ '':    '"' 

..  All  members  were,  agreed  that  in  order  to  ba\t-  a  s.iii-factorv 
tool  disfrihutitig  s^y,-.teni  the  co-upcmiirjn  of  aUthe  fon  nun  in 
the  shi'i)  must  he. such  that  the  men  will  hrmdie  the  to. ,]>  prop- 
erly, and  see  that  they  are  always  retunud.  .\11  aari-ed  on  a 
dehnite  sy.stem  for  keeping  track  of  .nil  the  tools  st-m  ..ut.  .\ 
little  tact  on  the  |rart  of  the  tool  distributor  will  go  a  long  way 
in  helfung  the  tool  foreman  out  in  the  niatter  of  lost  \'''i\>  ;ind 
keeping  the  tools  iiii  g<>o<l ,  sJtapv. 

i^}'-l.-';:^\:\::yy-'';:j:if.-      SPECIAL    TOOLS  "     ■^' -.'■■'    ■-.:'':'. 

-J.  J.  Sheehan.  Xorf<»lk  iS:  Western:  In  making  special  tools, 
every  effort  should  be  ma<Ie  to  Iiave  them  as  simple  as  possible, 
making  the  simplicity  the  controlling  feature. 


Mr.  Sheehan  preseute 
represents  a  drain  cock 
shows  the  complete  bod 
the   inserted  drill   point 


;{^-.-1!^— f  rr^l4 


the    follmving    illustrations:      E; 
body    .iiul    the    tool    for    making    it 
:    />'   the   main   body   of  the   drill; 
.vhich    drills    the    lead    hole,    thus    c 


../"/jr./. 


Fig.4. 
r   Finishing   Cylinder   Drau-   Cocks 
lief    Valves 


pleting  the  drilling  antl  for  iiing  of  the  valve  seat  in  one  oper- 
ation. Fig.  2  shows  the  va  \e  for  the  drain  cock  body  in  Eiu 
1  .and   the  tool   for  turning  it ;   C  is  the   complete   valve  ;.Wi 


■■> 


t-^ 


Fig.    5 — Cutting    Jaw 
and  I)  represent  the  tool   or 


cylin<ler  heati   release   valve  i  nd  the  tool  for  fmishing  it.     £ 


the    finished    part,    except    for 
holding  the  forming  blades;  / 


ocomotive    Side    Rods 


il)lete.     l"ig.  3  is  the  cage  for  tl 


tapjiing;   /"   is   a   soft   steel   bo<' 
-1  is  the  lea<ling  bkule  which  bort 
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th.  iody  to  size;  I'-2  h  a  counter  boring  blade;  F-3  is  a  facing  half:  ^vax'back^W                   smaller  at.  the  from  end.     It  is  eiit.: 

Iflr1t%  and  F-4  is  the  key  that  Incks  the  blades  in  place.    ;    >    .    ^  s|>iral  with  a  lea«l,  ••!  fiO  deg.  to  one  turn.     It  is  5  -tli^l^  ifl.  in 

■■v  Tsr.  4  is  a  hollow  forming  tool   for  turninsj  the  valve  for  the  dianiettr.   has   25  teeth   which   are   tinted,   with  n    c^>nvt?x   ciitwr. 

cv'.jidcr  head   relief  valve;   (/"  is  the  comjilete  valve;  //  is  the  ,  For  superheater  heads  wv  used  a  45-deg.  reanier,  witli  a  X.o/.i 

10  [holder;  //-I   is  the  adjusting  nut  for  holding  blades  /7-2;  M(>rse  taper  shank  insertexl  to  suit  a  *niall  air  m<T*<>T: 


Al'hauifflgrfi  Tap  for^  Mach. 

- .    .  Screi*s 

:  -'-.'-     BrafS  Cai'^ing ,  /Required. 


Bra9s,3  Heqoired. 

BraisCash'n0,  Z  /fetft/irsd.    ■ 


^<|jr</  ■'Tpy : 


Fig.    6^ — Air    Motor   for   Light   DrilHng; 


v/ij'is  the   seat  forming  blade  held  in  place  by  the  key  //-4. 

;t'ig'  5  is  ati  arrangement  for  cutting  the  jaws  in  locomotive  side 

p'ds ;  -•/  is  the  rod  to  he  operated  on;  B  is  the  pneumatic  clamp 

Wiikii  holds  the  rod  -fin  placy .  t"  an<Jc"-l  >»re  in>erted  tooth 
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/■va\v$;  ^  {in;  in  diameter.     The   saws  a  re  sixiccd  the   required  • 
r.  tlistaitce-  to  complete   the  operation   \yhich  is  done   in   15   miii., 

^; ;-:|i':>*ir: ,:to  tioorJ'  -■-  ' '";  '■"  ",■;■>■,. 

::    Tliijmas  ,  l*i .  1Eat«m,    llaltiniure   &   Ohip;.    \Ve  use   a  Special 
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/■  flo,4  Shank 
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.; To.imef  for  niakirig  one  large  hole  in  the  tube  sheet  so  that  tubes 
t'^^J  be  drawn  out  easily.  This  reamer  is  of  the  sliell  type 
'^^Jv.-:f  -^*^-  **  shank  screwed  into  the  back,  3  in.  long,  tapered 


runners  •  are  made  iroin  high  speed  steel.'  They  have  2S  -  teeth 
and  are  ground  with  6  deg.  clearance.  Tlwy  are  milled  with  a 
M3-deg.  cutter.  We  have  made  only  our  special  taps  and  have 
given  these   from   .001    to   .003   in.   clearance   acconiing  to  the 


The  fonowing  is  a  table  of  dim<uisl(>ns  for  special  mill^ 

ingf  cutter*:' v;^;..;i\;.;-^\  ^.-^^v -,■■..'■     '■"■^''■'■J  '']':'■/'  ■■■.''.   '■■■''  ..^:.'''-  ■^^':' 

Itiairifter;      .  .  '  X<if>it>er  of  lieetl) 


Triixte  .\ng',?.  :  Glear;»«te  Angle.;^ 

70  deg.  3'/! 

60  deg.       ^  JfS.     ;.  V 

6^  deg.  SJS: 

tt;  B.  Miller,  Big  Four:   .\  special  tool  has  been  made  to  drill, 
the  holes  for  arch,  tubes  in  both  the  door  sheet  and  back  head 
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':■.■■ 'Fig.  9 — Tools  for   Applying  Patch    Bpti*  •■.  v;    ".-.  •■'•.' 

from  the  outside  of  the  boiler.    .\  machine  steel  body  14  in.  I'Oiig 
Was  rnade  to  cover  the  widest  water  sp^ce.;    The  etid  is  cotmtcr- 

bored  1  in.  deep  and  has  '^s  in.  wall.     The  iend  is  also  drilled  t<tr_ 
a  pilot  which  is  fluted  so  as  to  be  used  with  iita\bolt  holes.    This 
cutter  will  bore  through  both  hole*  in  4  niin.     The  blades  are. 


■f 
f  ■ 
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made  of  high  speed  steel  and  are  inserted  with  a  tongue  and 
groove.  They  cost  $2.05  each.  It  has  been  the  practice  to  use 
reclaimed  high  speed  steel  in  inserted  blade  Rose  disc  reamers 
for  all  sizes,  but  in  making  reamers  under  I'i  in.  in  diameter  we 
have  found  it  more  economical  to  make  these  reamers  of  carbon 
steel,  as  the  high  speed  steel  blades  were  so  much  stronger  than 
the  bodies  that  the  bodies  were  twisted,  causing  the  blades  to 
break.  We  have  made  some  inserted  1)lade  milling  cutters  with 
a  machine  steel  body  5^  in.  in  diameter  of  body,  the  blades 
projecting  '.»  in.  The  blades  are  set  at  an  angle  of  11^  deg. 
spiral  and  after  being  inserted  are  turned   up  in  the  lathe  and 


..    Fig.    10 — Milling    Cutter    for    Machining    Wheel    Lathe    Tools 

the  face  of  the  blades  is  milled  to  the  two  spirals.  Chip  breakers 
are  milled  in  the  blades.  These  cutters  have  given  good  service 
on  rod  work. 

R.  Dolensky.  Southern  Pacific:  Fig.  6  shows  an  air  motor  de- 
signed for  light  drilling,  which  drives  drills  up  to  J4  '"•  diameter 
with  good  success.  These  motors  were  manufactured  at  a  cost 
for  material  and  labor  of  $15  per  motor.  They  are  used  primar- 
ily for  drilling  3/16-in.  telltale  holes  in  staybolts.  Their  con- 
struction is  simple  and  the  maintenance  costs  are  very  small.   The 


■^,4'$  Holes 


/^Square 


Thds. 


[.-/___  •_3'_ I^IJ- 


^l6TMs.         j,_.,_^'_^ 


Fig. 


A'^-^^ 3- -A 

11 — Cylinder    Body    Reamer  for   Westinghouse   Air  Compressor 

Governor 


use  of  these  motors  has  made  an  actual  saving  of  50  per  cent, 
in  drills,  which  were  broken  while  using  the  expensive  piston 
type  motors.  Fig.  7  shows  a  depth  gage  for  telltale  holes.  With 
this  gage  the  inspector  is  able  to  test  the  depth  of  holes  by  simply 
keeping  his  finger  over  the  end  of  the  gage.  If  the  plunger  under 
his  finger  remains  flush  with  the  end  of  the  gage  he  knows  that 
the  hole  is  of  the  correct  depth. 

Fig.  8  shows  a  rotary  scarfing  tool  used  for  scarfing  down  the 
flanges  on  new  flue  sheets  preparatory  to  countersinking  the 
rivet  holes.  The  inserted  cutters  in  this  tool  are  of  high  speed 
steel  and  are  taken  out  for  grinding.    This  tool  saves  considerable 


\'oL.  88,  Xo.  8 


time  and  leaves  a  finished  surface.  F'ig.  9  shows  a  combinatii  w 
set  for  application  of  patck  bolts  by  hand.  This  set  is  used  U) 
advantage  in  applying  patcl^  bolts  in  places  wliich  are  inaccessil)  o 
for  a  motor.  Fig.  10  shows  a  milling  cutter  designed  fi  r 
machining  and  resharpeninf  high  speed  steel  forming  tools  fi  r 
finishing  driving  wheel  tirfes.  The  forming  tool  is  annealc:. 
bolted  to  the  milling  h.xture  as  shown,  milled  and  rchardene  ■, 
then  Ijeing  ready  for  service  on  a  driving  wheel  latlie.  The  cu'- 
ter  is  made  in  two  pieces  ai  d  is  of  high  speed  steel.  It  has  beta 
in  service  for  four  years.  .".      i,>  ..•  :.-;••.■     '.■  -^  :,'<■'■:- 

W.  L.  Stephenson,  .Atla  itic  Coast  Line :  Designing  special 
tools  requires  genius,  care  and  above  all  things  hard  work.  Tlu' 
first  thing  that  must  be  knq\vn  before  proceeding  to  manufacture- 
any  tool  is  the  amount  of  work  to  be  done,  the  simplicity  of  tiie 
tool,  its  maintenance,  its  efficiency  and  the  cost  of  production. 
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Fig.    12— Flue    Hole    Cutter 


The  next  thing  is  to  carefulK-  select  the  material  of  which  the 
tool  is  to  be  made.  We  use  |a  tool  for  drilling  all  sizes  of  Hut- 
sheet  holes,  except  on  superheater  engines.  The  body  carries 
two  blades  which  may  be  adjusted  to  the  required  size.  Tiiey 
are  controlled  by  a  screw  atd  held  in  two  blocks  by  two  set 
screws.  The  screw  has  a  platj:  tliat  is  graduated  in  sixty-fourths 
of  an  inch,  which  allows  the  blades  to  be  set  at  any  size  by  read- 
ing the  plate.  One  cutter  has  a  \'-shaped  cutting  face,  the  other 
a  square.  This  enables  the  cutters  to  stand  heavy  feeds  and  high 
speeds.  The  cutters  are  grotnd  so  the  burrs  can  be  removed 
from  the  holes  immediately  dfter  the  hole  is  drilled  before  re- 
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Fig.    13 — Oil    Groove   Cutting    Device 


lak 


moving  the  tool.  Tlie  holder  hak  a  reamer  for  piloting  the  blade 
15/16  in.  in  diameter  and  milled  with  four  flutes  and  no  clearance. 
The  holes  are  punched  to  Jii  in<  in  diameter,  which  leaves  1/16 
in.  for  the  reamer  pilot  to  ren^ove.  This  is  done  in  order  to 
hold  the  cutters  in  place.  The  fcody  is  made  of  nickel  steel  and 
the  blades  and  pilots  of  high  spted  steel.    With  this  tool  we  can 
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drill  approximately  one  hole  every  40  seconds,  tinting  all  sizes. 
I  r  rods  and  crosshead  work  we  use  a  solid  reamer.  We  use 
I'ue  different  reamers  for  motion  work,  having  seven  or  nine 
t(.cth,  according  to  the  size.  It  is  obvious  that  the  greater  the 
number  of  cutting  edges  we  have,  the  more  line  of  contact  there 
is  to  steady  the  reamer  on  the  walls  of  the  hole.  By  providing 
Coarse  teeth  it  enables  the  reamer  to  be  ground  faster  without 
drawing  the  temper,  and  the  cutting  edges  can  be  made  to  cut 
faster.  These  reamers  are  milled  with  an  8-deg.  left  hand  spiral. 
I  tind  in  providing  spiral  teeth  we  maintain  a  uniform  cutting 
duty  which  causes  the  cutting  edges  to  proceed  gradually,  thus 
relieving  jumping  and  strain  on  the  machine  and  giving  a  smooth 
finish  to  the  work. 

W.  E.  Goodwin,  Chicago  &  Alton:  Fig.  11  shows  a  reamer  for 
reaming  a  l'4-in.  Westinghouse  air  compressor  governor  body. 
As  these  bodies  are  reamed  to  ^s  in.  over  size  it  makes  it  very 
convenient  and  economical  to  have  an  expansion  reamer  to  do 
tlie  work.  The  adjustment  is  made  by  loosening  nut  A  and 
titihtening  up  on  nut  B,  giving  an  adjustment  of  %  in.  Fig.  12 
shows  a  tlue  hole  cutter.  The  cutter  part  is  made  of  high  speed 
steel  screwed  into  a  vanadiinn  steel  shank  which  can  be  quickly 
detached.  It  has  also  a  detachable  pilot  so  that  it  can  be  re- 
moved when  grinding.  This  makes  a  very  efficient  cutter  and 
reduces  the  upkeep  to  a  minimum.  Fig.  13  shows  a  special  tool 
for  cutting  oiled  grooves  in  driving  boxes  on  the  shoe  and  wedge 
l)caring.  The  tool  is  designed  with  a  triple  bearing  with  two 
cutters  on  each  gear  and  so  arranged  that  the  grooves  will  come 
together  with  the  center  ring.  The  tool  has  a  roller  bearing  on 
each  side  to  tit  against  the  driving  box  jaw  and  keep  it  from 
turning.  : ...  .  .*■■...- 

■■-■=■■■■'■■■:■■'■[■  DISCUSSIOK       '^''■'  ■~-^  '■■''"''■  V"'     ■;'•-• 

U.   i).    Kinzey,   Illinois   Central:     All   new    milling  cutters   we 

are  making  with  the  wide  spacing  of  the  teeth,   following  the 

recommendation    of   the    Cincinnati    Milling    Machine    Company. 

..  We  use  coarse  teeth  and  we  have  doubled  our  milling  machine 

'  '  work.     You  can  take  a  cut  that  appears   to  be  ground  on  the 

iixinding  machine,  and  do  it  with  high  speed  and  a  heavy  feed. 

1  he  old  styles  are  obsolete  in  our  shop.    Another  thing  we  have 

done  on  milling  machine   work   is  to  increase   the   diameter  of 

";;  our  arbors  to  lij  in.     The  common  arbor  for  tool  room  milling 

^'machine  is  1  in.,  and  it  is  too  light.     The  IJ/2  in.  arbor  permits 

'..as  to  double  our  milling  work.     All  new  cutters  are  made  with  a 

'IH  in.  hole.     We  have  been  handicapped  with  milling  machine 

work    which    caused    us   to   look    into    the    matter    and    we    liave 

doubled  our  work. 

\\  e  use  what  is  called  a  helical  cutter  for  milling  piston  rods. 

'We   make   these   cutters   jjj,   ^,     1     and     lYz    in.     in     diameter. 

They  resemble  a  twist  drill  in  appearance,  only  they  have  three 

tUites  and  a   very   abrupt  spiral.     We   will   mill   in   a  piston  rod 

. -in   twenty    minutes,    driving   the   cutter   by   an   air   motor.     ^\  e 

.."have  done   away  with  the  old  power  chip  breaker  we  used   to 

■  .put  in.     The   chip  breaker  is  obsolete   for  modern  practice.     If 

./you  arc  not  going  to  use  much  spiral,  use  a  chip  breaker.     An- 

-- other   new    practice   is   to   make   the   cutting   edge   under-cut,   so 

.that  the  milling  cutter  works  similar  to  a  lathe  or  a  machine 

-tool.     Get   a   lip   on   the   milling  cutter.     With   it  you   turn   out 

■;  x:hips   of  remarkable    shapes.      I    think    modern   milling  machine 

practice  is  one  of  the  greatest  opportunities  to  produce  results 

before  the  tool  foreman  today.     I  have  doubled  our  work  and 

there  is  a  great  deal  more  to  be  done  before  I  get  up  to  where  I 

should  be. 

B.  Hendrikson :     Don't  you  think  the  success  of  the  machine 

I  depends  on  the  tempering  of  the  tool?    It  is  pretty  hard  to  get 

y;.a  tool  to  stand  up  over  a  certain  speed. 

:/•  Mr.  Kenzie :  It  depends  on  the  construction  of  the  milling 
cutter.  With  the  under-cut  and  the  increased  spiral  tool  the 
Jieat  generated  at  the  point  of  the  tool  will  dissipate  more 
rapidly,  allowing  increased  speed.  For  manganese  rails  they  use 
soft  steel  cutters  that  have  been  put  through  a  case  hardening 


process,  and  they   are  handling  iLat  work   where   the  ordinary- 
cutter  would  not  stand  up  at  all.     It  shows  what  can  be  accom- 
plished under  scientific  manipulation.  _.  .'.     . .-'^ 

G.  W.  Smith:  On  our  milling  machines  for  roifs.  especially 
for  channeling  rods,  we  have  two  cutters.  They  are  what  1 
term  a  zigzag  cutter  and  they  do  very  effective  work.  Thercj 
seems  to  be  no  limit  to  the  cutter,  but  the  limit  seems  to  be  to 
the  machine.  The  machines  do  not  seem  to  be  able  to  stand  ujjl 
for  the  cuts  that  are  put  on  them.  :' 

Mr.  Kenzie:     I  notice  that  some  are  still  shaping  the  collars 
of  rods  and  doing  the  milling  on  a  planer.     A  milling  machine 
will  produce  a  perfect  job  and  will  do  ft  in  half  the  time.     In 
regard  to  Mr.   Smith's  retuarks  as  to  the  zigzag  cutter,  it  is  a 
very   efficient   cutter.     W^e   have   made   several   experiments   on.'- 
that  new   style  cutter   with  the   wide  spacing  of  teeth,   probably 
not  having  more  than  ten  teeth  in  it,  and  tests  showed  that  it  took    , 
less  power  than  the  other  cutter.     W  hen  you  have  a  great  num--.';- 
ber  of  teeth  you  have  to  embed  more  cutting  edge  m  the  metal 7-. 

at  one  time.  • .  :^{^^  \  >f  %;-   .  . ;  V^.-  .  \ '  j" -"^  V  V* -• 

A.  K.  Davis:  In  the  last  year  I  made  quite  a  number  of  spe- 
cial  cutters   for   milling   out   the   rod  jaws   for   connecting   rods. 
We  made  a  set  ranging  from  1  15/16  up  to  3j^  in.  in  diameter.'.' 
The   blades   were  high   speed   steel   and   inserted   in   a   machine  ':■ 
steel  shank  on  the  same  principle  as  the  Richmond  drills  are — 
very  coarse  flute  and  the  angle  of  the  spiral  was  371/2  deg.    That 
is  as  far  as  I  could  swing  the  table  around.     Those  cutters  have 
proven  very  eflicient.     We  are  milling  our  side  rods  and  middlc.- 
connection  straps.     The  width  of  cut  will  vary   from  7}/2  to  lS~^l 
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COLD    PUNCHING    DIES 


C.   Henrikson,  Chicago  &   North   Western :     In    boiler    sheet 
punching  the  lirst  important  item  is  to  choose  the  proper  kind  of 
material.     The  best  steel  for  this  purpose  is  one  of  low  carbon 
content,  about  85  points  for  both  the  punch  and  dies,  which  should 
be  hardened.     The  temperature  at  which  the  hardening  is  done., 
should  be  determined  by  the  carbon  content,  tlie  higher  tempera- 
ture   for   the   low    carbon   and   the   lower   temperature    with    the 
higher  carbon.    The  approximate  temperature  should  be  lietween 
1,700  and  1,800  deg.  Fahr.    For  ordinary  boiler  punching  on  holes?  •• 
of  3/2  in.  in  diameter  and  greater,  the  hole  in  the  die  which  re-;  J." 
ceives  the  punch  should  l)e   1/16  in.  greater  than  the  diameter:.  ' 
of  the  punch.     We  do  not  fmd  it  necessarj-  to  manufacture  any    .' 
of  the  dies  ourselves,  as  they  can  be  purchased  very  satisfactorily 
on  the  market.  .--:.v-  ...-.>■ 

The   punclies   used   for   sheet   iron,   tin,   copper   and   brass   »*«:..- 
commonly  called  blanking  dies.     This  tjpe  of  die  should  prefer-^'.!! 
ably  be  made  of  a  special  steel  of  high  carbon  content,  about  110.  •;■ 
points.    The  method  of  manufacture  varies  according  to  the  type 
of  the  die.     The  die  is  sometimes   forged  to  shape  and  at  other 
times  made  directly   from  •stock.     The  temiK-ring  c«f  these   dies 
should  be  carefully  done  in  order  to  avoid  warping.     \\  here  dies 
are  not  too  large  and  are  symmetrical  in  shape,  oil  should  be  used 
fur  the  tempering  bath.     'Where  oil  cannot  .satisfactorily  lie  used,.;; 
water  is  used  for  the  cooling  bath.     The  electric  furnace  is  gen-    "  ' 
erally  used  to  heat  the  dies  to  the  required  tempering  tempera- 
ture, which  should  be  between  1.400  and  1,500  deg.    No  clearance-., 
is  allowed  between  the  punch  and  the  die  in  this  case.     F(>r  dies')-' 
on  sheet  iron  a  slip  fit  should  l)e  allowed.    Both  the  die  and  punch '  '" 
should  be  hardened.     For  dies  used  in  punching  the  tin  the  fit 
between  the  punch  and  the  die  should  be  tight.     The  plunger  is.:  ■ 
left  soft,  only  the  die  being  tempered.     By  doing  this  it  is  pos-;  V.; 
sible  to  upset  the  punch  by  hammering  when  either  the  punch  or  : :; 
die  becomes  w'orn.    The  following  is  a  list  of  some  of  the  punch-  -^^ 
ing  done  at  the  Chicago  shops  by  the  use  of  blanking  dies:    air  •';;•; 
pump  gaskets,  hose  strainer  blanks  and  different  sizes  of  guide 
liners  and  pipe  gaskets.     The  centers  of  large  gaskets  are  used 
wherever  possible  to  punch  smaller  size  gaskets.     The  method  of 
making  dies   for  leather  and   ruliber   is  i)ractically  the   same  as 
that   used   in   making  blanking  dies.     A   soft   of  boss  is   formed  >• 
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inativ  <'i  lii|jh:.*l)t.-.c.«l  ^l<.■l•l  and  arc  in<cnt.'(l  with  a  t<  iii.mif  aii>l 
.itniovc.  Thvy  ct'?t  $2.05  each.  It  has  hcc-i  the  practice  to  ii>e 
reclainu'il  hiirh  speed  steel  in  inserted  hhide  K.>se  disc  reanurs 
for  all  sizes,  huj  in  making  reamers  under  1'..  in.  in  diameter  we 
Jiave  l^>tiuVl  it,  nv.re  eoJiioniical  t.«  make  tlie^c-  nainer.-.  <'i  carlmn 
StCel.  a>.  the  hi«h  spee<l  steel  Idades  wire  .-ii  >  nuicli  ^tronmer  than 
the  hi'dieS  thai  llie  fwHlu'S  were  twisted.  cau>in;4  tlie  hlades  to 
hrt^ak.  \\  e  haVe  niaile  some  inserted  Made  miHinji  cutters  with 
a.  machine  ^SlcvrW^  (hanuti-r    nt    h,  .dy.    tlic    Mades 

pr«^u^^titiy  v.^s  :  hi.  ■'■  T^^^  set    at   an   anule   of   11.'4   dcir. 

sj)irala«<l  alter  heini;(.»TSerte<l   are   turned   up  in   tlu-   lathe   ami 


.".  .    .  Fig.    iC— Milling    Cutter    for    Machining    Wheel    Lathe    Tools. 

:  .'/xhc  face  of  the  hlaile.*  i^  milled  to  iJu-  two  vjiirajs.     thip  hreaker> 
.;•    arc  milled  in  the  Iilade>.      The.se  cutter^  ha\i    .livru  i^ood  ^rv  ice 
■    ■■    on  rod  w. .rk. 

K.  l.>v'letislvy.  .Si.(uhvrn   I'acitie:    liij:.  <>  >how  >  .in  air  nioi.,r  <It.- 

V.[  ..siRhcd  tor  light-.drjlHng,  Avhicli  drives  drills  up  ti>  '  ;  in.  diameter 

V  '■-with  g<v<»lsvu'Cess;     These  inotors  were  manufacture*!  at  a  cost 

•  -.    for  mat<rial  amllalior  of  $15  per  motor.     They  are  Used  primar- 

.  ■  ily    for    drilHnti    3   H'-in.    telltale    lioks    in    .--layliolts.       Iheir    cou- 

,;     strtiction  js  simple  and  tlie  maintenance  costs  are  very  sinall.    The 


''*         ,S.ii^Holei 


•    Tetter  3  fnlZ 


1^  9<iuare 


3t 


-^■v-  :■: 


n-J-"  ^X^^  — =  '"-.4 

1'  J^  3»  JO^    „ 


reThefs. 


t^^- 


.  ji — ^.  4.#.4.A^-_ — _  ji  - 


•■•■■  vT'^ 
-— 14  ■: 


JF'Ifli'tl— Cylinder    Body    Reamer   for   Westinghouse    Air   Compressor 
>...."..:■  Governor 

■  u.se</f  these  tHotr.rs  has  inade  an  actuat  savinsi  of  50  i)er  cent, 
in  (Irillx.  xVhich  were,  hroken  wliile  usin.u  tiie  expensive  piston 
tyi»«:  motors.  T"i|4".. 7  shows  a  depth  iL;ai;e  for  telltale  holes.  With 
this;  ya.av  the  in.spect^ir  is  al)le  to  te>t  tiie  deptli  of  holes  liy  dimply 
.  keepint:  his  titiyer  over  the  eir«l  of  the  .uaiie.  If  tlie  pluni^fer  unrkr 
■.•his  r.ny«.r  feniains  llush  with  the  end  of  the  laaiie  he  knows  tliat 
the   hole   iji   "(f   the   Correct   depth. 

'-.>l*iK.^j* V^-ii'vV.s.a  rotaVy  scartinsi  tool  used  for  .scart'm.s,'  down  tlie 

: fl;WVg («•»<►"    iWvv    tliic-sbcetsi   preparatory    to    c.iuntersinkinu;    tin- 

.  irivet  h<  liS;     Thi'  ^nsert^.,1  cutters  in  this  tool  are  of  liiyh   speed 

st;ev,l  and  are  taken  ovit,fi>r  grindiuiJ.    This  t<.'ol  saves  cunsiderahle 


Vol..  88.  X<>;  f 


time  and  U;i\es  a   tinished 
set  for  ai»i)licalion  of  jiatci 
advantage  in  apply inti  patch 


urface.  I'ig.  9  shows  a  comhinati  i 
bolts  hy  hand.  riiJs  set  is  used  f  \ 
liolts  in  places  wliich  are  inaccessil 


for    a    motor.      1-iy.    10    sho.vs     a     niillinj.;     i inter     ik-.-igned     i, 


machining  and  resharpeninv 
tinishing  ilriving  wheel  tir 
lioltL-d   to   tlu-   miiliii"    llxtur 


liigli    speed    steel    forming  tuotsf. 

*.      The    forming    tool    is    anneale 

as   shown,    milled    and    nhardene 


llien  heing  read\    for  servicelou  a  dri\ing  wheel  lathe.      Ihe  ci 


■ 


tools  requires  sieiinis.  Care  a 
iir.st  thing  that  must  In-  kiiov 
any  tool  is  the  amount  of  wi 
toid.   its   maintenance,   its   (.ft 


is  of  high  spt'ttt  stceh    it  has  heii 


tir  is  !n,i(U-  m  two  puces  an- 

in  service  fi>r  four  years. 

W.    L.    Stephenson,    Atjat^ic    Coast    Tin.':     Destgniiig    spiri.! 

d  altove  all  things  hard  work.     T'. 
n  liefort-  \n>  ceeding  to  manufactur 
rk  to  W-  d.  .ni.  tlu-   siiii])lirit\    oithv- 
cienc\    ainl   the  cost  .of   pri.xluetioi: 


Shndard  Morse  Tiper 
.  Shank  NoA 


i< 


lOThds.Pir 
Inch 


■  ZO'Spim! 


hN 


3-- J.-J--H 


(< 2'i— — -A 


•oiiS ; 


s  SefScren.  fop  fc  be 
f/uih  tr/fh  drill 


Fig.    12 — F  lie    Hole    Cutter 


Till'  ni  \t  thing  is  to  carefull 
too]  is  to  hi-  niadc.  We  use 
sheet  hoks.  e.xcejit  on  Miper 
two  hlades  which  may  l>e  ad 
are  controlled  hy  a  screw  ai 
screws.     The  screw   has  a  plat 


ing  the  plate.  ( )ne  cutter  has 
a  .s(|uare.  This  enables  the  cu 
speeds.  Tile  cutters  are  groi 
from    tlu-   hok-s    immediatdv    a 


I'M .  !^^i 


"»;& 


dFlufes  ' 


select   the  mati'rial   of   wliich   tli> 

I  told   for  drilling  all   sizes  of  tint 

eater   eni^ines.      I'he   hody    carrie- 

listed    to   the    lecpiired    size.      Tin  \ 

1   iield    in    two   blocks   by   two   sit 

that  is  graduated  in  sixty-fourths 


f  an  inch,  which  allows  the  hades  to  he  set  at  anv  size  bv  read- 


a  \ -shaped  cutting  face,  the  other 
[ers  to  stand  liiavy  feeds  and  high 
nd  So  the  burrs  cm  l>e  removed 
ter   tlu-   bole    is    drilled    before   re- 

N9.S  Morse  Taper  Shank 


"*--  ^ —  "• ■—■«., 


i  3008    tf  /■!* 


J>"H. 


1.006 


5  feel. 


Holt 


:  l27Mi 


SieelPhfe,  ZSechons. 
'Hef'Scremrs 


"Ri 


Mef 


,  3  C^rs,-*^  .  8 Pilch 
.  ■iJeefh.Sleei:  ■ 


T  ir— '  ''' 


I'OjIfer 


X. 


Fig.    13— Oil    Gro 


ok/e    Ciittin 


3  ->i  V—  3  Thus,  Sleel. 


g    Device 


moving  the  too!.  The  holder  h.'i  »  a  reamer  for  piloting  the  blade 
l.^/l6  in.  in  diameter  and  milled  ivith  four  tlutes  and  no  clearance. 
The  holes  are  pnnciied  to  ".s  ir ,  in  diameter,  which  leaves  1/16 
in.  for  the  reamer  idiot  to  reiilove.  This  is  di  lu"  in  order  to 
hold  the  cutters  in  place.  The  |ody  is  made  of  nickel  steel  and 
the  blades  and  pilots  of  high  si>(k-d  steel.     \\  ith  this  tool  we  can 
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r:-.U  iJi>i)ri.i.\imait.'lj-  rrtic  hiilc  every  40  btcmHls.  tlutinii  all  size's^: 
.'ri    r  ruUs-  aiul,  cr«'»:»;»}it:ad  Avf>rk  wc  use  a  s<»li'i  naiiKr.     \\  c  tiso 
".  ;:,i    <littereiu   reamers    f. t  moliun   work.   Iiavinii   .stvcu  t<r   nine 
U    til,  accordin.a;  t>>  the  siize.     It  is  obviinis  tliiit  the  greater  the 
:  I  .njlitr  of  cutting  edges  we  have,  the  niore  line  of  cimtact  tiierc 
r!-,'to  :!.tea(ly  the  reamer  on  tlie  walls  of  the  hole.     By  {providing 
V  ■ai'se  teeth  it  enables  lire  reaitier  to  be  gfinind  faster  without  : 
.    a\viiiij  the  temp<~"r.  and  the   ciittini'    edges  can   be  made  to  cut 
{..-'ler.    These  reamers  are  milled  with  an  8-<leg.  left  hand  >i)iral. 
;  if  find  in  prijviding  sfiiral  teeth   we  maintain  a  imitV)fmctittiJig' 
jiTity  which  cause*  the  culling  edges  to  prt)ceed  :gra<lually,  thltV 
^nlieving  iuniping  and  strain  on  the  madiinc  and  giving  a  smgiotll 
Tliiish.  to  the  work.  .-    .'/ ;  v  -     ';  C; 

•    XV-.  }■.,.  (Joodw in.  Chicago  sit  Ahnii :    lig.M  >ihinvs  a  reamer  f tit 
.  r.saraing  a   I'i-in.   Westingliouse  air  c«.)mprei^o.r  guverftor  lH»dy. 

v-  these  b«.ilties  aite  reamed  t>>    '  s  in.  over  .size  it  makes  it  very  " 
;  ti  uvenient  and  ec' niomical  to  have  an  expaiisioii  reamer  to  do 

tW   W"fk.      Tlie   adfustment   is   made   W,  lot;'*<Jimg  jirik;:-..^^^^^^^ 
■■ticihtcnlng  up  «»n  iiut  7/.  giving  an  adjustmem,  of  J-^fliV;     i"ig.  12 
:-:f)..n\>  a  ibie  hole;  eutter.     Tlie  cutter  part  is  made  of'lligh  speed  . 
sle<;-t  -icrewe<l  inii)  a,  vanadium  steel  shank  w  hich  can  be  quickly 
dviafiied,     h:  uas  aVs<  >  a  (letacliiilile  pib  (t'vso>  thati  it  -caii  1%  re-  :i 
-Mioved  ivhen   grinding/     Tbisnlakos   a  very  vfficiynt  cutter  and 
■  itiliioes  the  iipkeeii  tn  .h  nuiiiuunu.     Fig.  1.1  s1i<.i\\  s  a  special  tool 
iV.i  vutti.ng  '  iile<l  gr- .f  'ves  in  dri\  ing  .l>oxes  on  the  shoe  and  wedge  : . 
'Clearing:,  The  tool .;3s  designed  with  a  triide  tteariiig  with  two 
:>ytj:tr>  i>n  eai'lt  gear  and  so  arranged  th.u  the  tiroove^  xvlll  cuine: 

•'f' gi^her^^ '^  •^''^'  '^"*^"'^*-^''  ^'"•-^-  ' '^*-'  ^•***'  ''''^  a  rirller  Iiearing  mi 
tiiib   side  !■■   :';:_  against   the   driving   box   jaw-  and  keep   it   from 

■n-T^iiny.  ,- .-■  V  _■  ..  •  •  ,.■  :■.;  -  "••,-:,,  "■/"■,/■-.■-;'  ;f,-|,"~ -;"■■-  ..':.'-- 
:  V. •^-•'C' .'"    '-'  •  'r.^  .;"■'. ^  ■-v:-;''  Dtscrssiox^'-  '--:"''  ''.■■■  i'^'.'-"?    ■■':'.•■■ -:--\:' 

.  :  f  >.-.'l ).    Ki^yey.   lllirioi>   Central :      All   new    niilling  cmters   vve   ; 
arv"  making   with   the   wide   spacing  of  the  teeth.   foUowiiig,  the 

, TC'oommehdati"n    ..'I    the    Cincinnati    Milling  AEachine    crompatlyi  ■ 
•\\  V  I'se  ci.arsi.'  teeth  and  we  have  <loubled  our  iiijHing  inachiiijc 
\\f>rk.     You  can  take  a  cut  that  appears   to  be  groinid  On  the 
griiwfiiig machine,  .gild  <W  it  Avith  high  si)eei[  ,;rntl  a  heavy  ifeetl. 
Tlte  old  style*  arc  obsi >lete  in  < >ur  shop.     Another  thing  Me  hav<? 

.vdotfe  on  uiilling  machine  work  is  to  increase  the  «lianuier  of 
vttr  arix»rs  i'>  Ivj  m.  "rheconmi<>n  arbor  for  t»:x>l  ro<.in  milling 
tTKichme  i?i  1  in;,  and  it  tstiKi  Hght.    Tlve  i;j4  in. -Arhor  jiefniUs  i 

us  to  doiilile  "iir milling  w«>rk,    AU  new'  cnttefs  are  made  with  a 

ill  m.  hole.     N\  e  have  Ircen  ban<b'ca|)ped   wiih   niillihg  inachine 

work   which   cau.svd   V'5»,  to   b'.ik   into   ihe   uKiUer  ami   we   have 

';'jMibled  our  w..rk;  ./■■  ..■   ■  '  ■  '    '■/'■;  /-'   ':^  ^'■'y'^':. }■.-■■-■■  ■:■■-- 

•;.  ^^,e  use  w hat  i>  called  a  helicat  cutter  f<^>r  niillihg  pi>t<>h  rods, 

..  NV e   niake   the>e   cuirers   •',<,   3^,     f    aiid    1  )>i-  jn.     uv    dianieier; 
.1  h(.v  resemble  a  i w i -,i  drill  ^iti  apj*earance,  caily  the\    have  three, 
ibiies  iVnd;  a  vvry  aljrupt'  spiral.     W'c  will  uHU  in  a  jriston  rod 
jn.;;t\venry    munitcs.    driying  the .  Cutter  liy   an   aif  liiotor.     NW  . 
luiveydoa*;  -away  '\vith  the  old  i^oAver  chip  breaker  we  u.se(l  to 

.jmt  in.  The  ciiiv  breaker  is  oli.-Dlete  lor  modern  practice.:  If 
\^;^tV  are;n<.t  g.>ijig:t'S  use  mttch  spiral,  use  a  chip  breaker.  An^ 
;  vlicr  :;M^\i\. :  iiraCliOf   's   to   liud^e    tlie    cttititigV.Hlge  under'i^uI,   «:<>  ^ 

:-Tl):ii   ihe;  jniJling   cutter  .worl<^sin1il.'ir  to'  a   lathe n-r  a  iilaehine, 

f T'-ot^  iiet ■  a;  h'l  oh  the  milliitg  cutter.  Whli  it  you  turn  ortt; 
Vhips  fff  •retiiarkatile .  sliapes.  -    I    thhik   modern    niilling   machine 

j-i»iuK'trce  is  :  >ne-  V.f  tlje  greatest  .oi»p6rt unities  to  produce  rcsiilts  ' 

. bcftfn?  t}>c-  to'd :  ff>reraair  tfxJay.  1  haAC  doiii)led:  our  work ; attd ; 
:-T*re;-is  .a  fireai  deal  m<>re  to  lie  done  before  1  get^ip  to,:wherc  IV^- 

i>dir;ul,j:  t,i>;    -:\    /.;■''• '^       ;  -    ■■'^'- ■•''■■■■    /^'^.^^:;';;:' '.,'■■  ■■ 

:  '••  lU>n<lrik>oii :'  l:)otvt  y<m  think  tlu-  success  of  the. ma<rh ine^: - 
.dei)ejHls  .lit  the  fempv^rtng  af  the  tool?  It  is  pretty  liardtio  get;  • 
a  ttvi-ir  til  stand  up  over  .a  certain  speed/  ;■.;-': 

:;^fT-.  .l\vnzic.:  It  deitcnds  on  the  construction  of  the  milling 
ei!iref>\ViUi  tlie  under-cut  and  the  increased  spiral  tool  the 
heat  «enerate^  at  the  point  of  the  tool  will  dissipate  uiofe 
raptdly.  alliwins  increased  speed.  For  manganese  rails  they  tisc 
soft  steel  cutters  that  hrtve  been  put  through  a  case  hardening 


p^r»»c\'s's,'.and  they   are  liandKnu   il  at-  wvrk   whirt-  the  <►rdinafJ^    - 
cutter  \vo«ldu<,>i  stand  ii]i  at  all.     h  shows  viifoi  can  J>e  ac^^'J'in-'^^'^ 

plished    tinder   scientilic   maivipulaiion.     \  v ; '     '''^'''•t  C     ;     'i   '■     -■• 

G.    \V.  Smith:     On  our  niilhng  tnachihiS^  fgf '  riWfs.  e^^^ 
fi»r  chaunehng  t<m1s.    we    liave    ivvoculttr.s..    they   are  what    1      > 

,  term   a   zigzag   cUitef  aUtl   they-  do  ;v*?ry   etJcClive  M;Ttrk,      I'licre;  : 
seems  A:<.)  be  no  liniit  to  ilie  cutter,  but  die  limit  ^scemr  tv  14*.  to -':- 
the  niacl'iihe.      The  macliine>  do  not  seeiu  ^to  W  able,  to  siand  IH* .  ;  ■ 
for  the  cuts  that  are  put  on  them,  v:V";^   ^^^^'  ■"'''-   1        -  .  ; 

;    Xlr.K^mzie:     I  liotice  ttat-'sOtile'afe;  stiU  shapiug  the'<^w^ 
of;:rodsamFdoHig  the  mill iii^goii^^  A  i«illing-niachijie^  "; 

will  produce  a  inrcfeci  job  f;ind  will/do  it  in  half  rtie  tinu-.     In    V 

vregjird  lo-Mr.-  Sniiib's   reuiarks  lis  to  tile- zigzag  cmtvr,  it  is  >' 
ven^   etificient-c'itttvf.     \\'e   hav    ^Mjitle   several  exj)erinieiiti5   c>n\  ; 
tha!:   lUw vSty**^  >^l*^T ,  with  ih^i   wi»le  ;spa«iing  of  tveth,  pf obybly 
libt  having  inoreihan  ten  teeth  iji  it,  and  tests  shi>\\e<l  that  it  took   '  . 
less  p<  wer  «bar!  the  otlur  cutter.     When  you  have  a  great  nuni*     ' 

/btrr  of  teeth  yor.  ha^e  to  tnilud  liJore  cCu  the  ittctsl    . 

at.<one4iniia,' ^;<.' ■ .  .;;-  ;..         _,^:-  v  ■-■;■;  •::^'.-?-  :;"/^^^'. /;-■  I-t'.',  V/^;' '.-~.  ■'•    ' 
A.  I\.  J)ari« :  )n  tile  la>t  .year  1  niade  «piltv  a  nundKi'r  i>i  spe-     .; 
cia!  CTitters   ifit  iiiilliug  out   the  rod  jaw-s  l\'r  conuecting  rods,    < 
We.  made  a  set  raiiging  frixii  1  15/1^  \T\f'ii^  Syyin.in  diameter. 
The   blades   Wfrc   high  .  speed    sltcl ,'  aird;  insertetl    in    a   n^iichine 
steel  sijaiii:  oa  the  same  ]>iinciple  as  the   Richuionil  "drills  are—  .  . ; 
very  sorirse  ihrle  and  ihe  angle  oi'  the  spiral  wa>  37;  2  deg.     Thatv" 
is  as  far  as.  I  voultf  swing  the.  tai»Je  arowivl     Th<«se  cuttefs  havie  .  >; 
prox en  !k ery  efi'.cient.    We  ..ire  niilling  Vitir  side  tad^  and  inidd|ie.;" 

;X-onneetii>n  strap j».v The  \\i<hh  i>f  rttt' will } vary  jri "in  7j^>t<y  15  J' 

•^in.";..  :V\,V,;  .■■:;'.;/ '.";-;;':^---, .  ■-■,,..  :  '..Vi ...  .7  ;-;-■■■  ■.  ^"  ■■■./■  ^•.■■'^'■''T':    \\-.' 

^;-G.lIeiiriks'.n,  Chicago  &   Xortli  Western :-     In    hoiliT    sheet     .;: 
.;l»unching  the  lirst  impi  irlanl  item  is  ,tp  clioosi-  the  proper  kind  Of.;-  v^ 
iiiaterial.     The  l>est  steel   rV>r  this  pur|)o>c;'.is.<^jie  01  low  i'arbcjrn': 
corttetn,  aliout  H5  points  for  h<Ah  the  punch  and  divH.  which  .should  ,. 
be  hardened.     The  temj)erat«re  at  wiiivli  thv  hardening  is  tloiie     ' 
dioiild  be  deterniined  li\    the  carbon  e"jnteiil,t'Hehigber  lemperai-..  V. 
tuie  for  the  low  carbon  .md  Hk-^  l<*vveT  teinperat tire  with  the  /:•- 
iiigher  carb<»av    The  aiiiiroximate  leniperiitHre  slvuild  Ik;  Uetweeu 
1-700  atid  l.StK)  fleg:  l'"aiir.    F<,ii' Hirdinary  boiltr  ptinehing  on  holes,    ■ 
of  .|.i   in.  in  diameter  and  .iire:iter,  the  hole  in  the  die   wiiich  re-  .-:: 
ceives  the  piinch '  shoubi  be    l/l(t  iti.   greater  than   the   diaiueter   .;. 
■of  the  punt*lr/' :\V<'  tlit  not  find  it  vieef'S}«ary  to  uianuf.nctitre.  any   'f 
oi'  the  tlit'S. ourselves*  ^-'^  ihc>  can  be  jmtclia-sed  xer^-  satisfactoriiy ; .    • 

;--«>ii.  the:iuarket.:;" ;'  -     -  ..;.-:,. '-.-.V;"   ,'.  ,,  v"  -  ■-^. ;  ■ 

-     Tlve  punclies  iise<l  f<ir  sheei   ji  on.  tin,  copper,  and-  hrasjs  arv- 
coniuKJulycNiiled  blanking  dies,    'f  his  type  of  die-  shoidd'prcfer^j ; 
ablj:  be  madeKf  a  special  steel  of  high  carlicni  c«;iment.  ^bout  lit)  ,  . 
points.    7  iMi  method  of  manui'acturv  Aarjes  aivording  to  tin  t\:pe  ' 

;c>f  the  die-.    jTlie.  die  i^'^onieiiiues  forged  t'^   shhi»e  imd  at  other  .v. 
titties,  made-  diirectly  from  stock.     'Ihe  ivniiVrinj?  <4;  tlK-se  xlit*;' 
siiould  btV cai^ef iiliy  dj ■lu:  rir  or< ler  Ih >  xi\^f»id..^  ani-ing.   ^VMivre  tftts;'; 
are  iwt  ttio  lafiie  ;huI  are  s\ inin^trical  iiv  sh,ipl;.  .>il  shoidtl  Ijc  used 
fit  the  teinpering  hath.     Where  i.il;  caniiiu  's-'Jlisiae'tvrily  he/iise<L 
water  is  use<)^  ;f^.vr "tlie^  ci'.oling  batlC    1"hc  vl^«^»Hc;ftiifhace  is'ge^' 

.erally.  nsed.  to  heiat  the  die's  t>>  the  r<"qiii.ire't  u.inpe.nng  tempera;     ' 
ttirel  which  should  l>e  beiweei!  1.4(X1'  an«l  l,,SlfJ  dt-ii: .  ;X<* ■cfettranci?. 
is  allowed  between  tiie  piuiib  aiid  the  die  iti  this  case;;  t^»H:idie5-.i-^^ 
f%>heet  jroA  a  slip  lit  >il^>td<1  bv.  albnv^^^^  die  iiinl  puticli  - 

shoiild  be  haTdeueiJ..    I'''"  dies  lised  ilv.piihchirrg-ihe  tin  tjie:.tit      : 
between  the  punch  and  tluv die  sI)<,iuUl  lie  tight.    The  plunger  is  •  - 
left  Soft,  only  tlie  die  being  teni]^ered.     My  doing  this  it  is  p'.is-' 
sible  tO;  upset  the  pttrich  by  hanvtnvring  when  dt her  the  punch  Or'  ,J[ 

uiie  becomes  worn.    The  following; iit  a  Itst  of  5C<»iiie  :«.•? iht  pundv.   * 

;  ing  dojic  at  the  Chicago  sh<tp.s  by  the -use  of  blanking  dies:    air. 
lutinp  gasket s\  Jiosc  strainer  blaidvs  atrd  diJ^erent  si?Les  of  guide  ■ 
liners  and  pi]>e  gaskets.     The  criiiers  (.f  l.'Vrge  gaskets  are  nst-d..'" 
wiierl'vef  i»!=»ssil4e  to  fvunch  smalk'rsiTfe  gaskets.    The  method  of 
nndang'»lies   for  leather  an(l  rubljer  is  pratticailJy  the  same 'as 
that-  tfsedijf^inaking  blanking   dies.     IV  sOrtv  <tf ■  hoss  iS  fornied  ^ 


^■-  ■■  ■■ . .  t. 
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around  the  recess  of  the  die  and  a  recess  is  formed  in  the  punch. 
Both  punch  and  die  are  hardened  and  no  clearance  is  allowed. 

'■'/:'■'"  ''   -'■  •^^'■'    -^       '""r    DISCUSSION  '    '"' 

■'  '  From  the  discussion  it  was  pointed  out  that  an  ingenious  tool 
room  foreman  could  save  a  great  deal  of  money  hy  designing 
dies  that  would  turn  out  work  in  an  economical  manner.  Some 
members  recommended  a  clearance  of  1/10  of  the  diameter  of  the 
punch.  Work  that  has  l)cen  d(me  with  the  punch  press  includes 
emery  wheel  dressers,  beading  tool  gages,  guide  bar  liners,  pipe 
clamps,  and  M.  C.  B.  wheel  defect  gages.  Some  find  it  necessary 
to  temper  these  gages  and  finish  them  up  in  the  milling  machine, 
while  others  harden  them  directly  after  they  are  punched. 

■.■..:•.•      '.,..-..•  CLOSING   EXERCISES      ,         .       ... 

iv'.-,:--.  ..--rv..- -  ••  ■•'■V-*-'  -■■■•'"    ■■  •    -■■.•;■.•• 

Tlie  following  officers  were  elected  for  the  ensuing  year: 
Henry  Otto.  .Atchi.son,  Topeka  &  Santa  Fe.  president;  J.  J. 
Sheehan,  Norfolk  &  Western,  first  vice-president;  C.  H.  Shaffer. 
Illinois  Central,  second  vice-president ;  J.  C.  Bevelle.  El  Paso  & 
Southwestern,  third  vice-president ;  Owen  D.  Kinsey,  Illinois 
Central.  Chicago,  secretary  and  treasurer.  Chicago  was  chosen 
as  the  place  of  the  next  meeting,  which  will  be  some  time 
next  July.  \"'v^V  'r  ■!  i.V.;-  " ''•^"••' 


The  wheels  and  ball  bearitgs  are  supported  by  1^  in.  shafts,  ti  e 
ends  of  which  are  reduced  to  1  in.  in  diameter  where  they  it 
into  the  side  straps.    A  1  In.  bolt  passing  through  the  side  strains 
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B^am.  tVmughf  Iron. 
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BALL  BEARING  COLUMN  CRANE 


■  BY  W.  H.  WOLFGANG 

In  shops  where  floor  space  must  be  economized  and  will  not 
permit  of  erecting  a  self-supporting  jib  crane,  a  crane  of  the  type 
shown    in    the    drawings    may  be    secured  to  a  column  of  the 

building.    ..;.;.";:,;-■.    ':'::.".  ■.■•■•. •j'■^•^:^■  .; 

The  beam  of  tfiris  crane  is  made  from  1  in.  x  6  in.  wrought  iron 
or  steel.  Eyes  are  forged  on  the  ends  of  the  beam,  the  brace  or 
strain  rod  being  secured  to  the  curved  end  and  the  crane  post 
passing  through  the  other  end.     The  post  is  made  from  V/z  in. 


4---tc-4--^H 


yo;  X    ^  »  — "d- 

^%. '—HZ'O'- -.— ->l, . 

strain  Rod.  . :.-':•.■■  ^v-' 

Simple    Ball    Bearing    Crane   for   Attachment   to   a    Building    Column 

between  the  wheels  support^  the  trolley  clevis  and  also  secures 
the  side  straps  against  the  fhoulders  on  the  shafts.  This  crane 
has  a  working  capacity  of  ohe  ton.  .'^  v  ■.•-''  .0  • 


(b/"  C/ 
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Trolley  Strap.  Hfroc/ghf  Iron. 


R.MLRo.M)  Accident. — On  Monday  afternoon,  as  the  locomotive 
and  train  of  cars,  from  Saratoga  to  Dallston.  came  to  where  the 
old  Saratoga  road  crosses  tfie  railroad,  about  half  a  mile  east 
of  ihe  latter  place,  a  one  h(lrsc  wa.gon.  with  a  man  and  woman 
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Steel.  F/'nish  All  Over: 
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Trol/ey.  Cast  Iron.  V-2A  \.. 
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Trolley  C/e^/s. 
Hfrwght  Iron. 


Steel  Harcfeneef. 
Finished /III  Oyer 
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'^32^  Hardened.  F/nistf 
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Steel  daft.  Steel  Roller  Bean'ny. 
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■  t^i-^i^y^Uprigrht  Rod.    I^rought iron. 

Details   of    Ball    Bearing    Crane    and    Trolley 


Bolt 


;t 


Steel  Shaft  Finish  Aft  Over 


round  iron  and  revolves  in  two  eyeholts  which  are  secured  to  the 
colunm  of  the  building.  The  frictional  resistance  of  the  beam  is 
greatly  reduced  by  the  use  of  a  roller  bearing  which  is  shown  in 
detail.     Ball  bearings  are  also  provided  for  the  trolley  wheels. 


in  it,  stopped  on  the  track;  the  engine  came  up  at  the  moment, 
crushed  the  wagon,  killed  and  mangled  the  woman  in  a  shock- 
ing manner,  and  killed  the  horee — the  man  escaped  uninjured.— 
From  the  American  Railroad  Journal,  .'September  5.  1835. 
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GAS  PRODUCER  INSTALLATION  AT  THE 
JUNIATA  SHOPS 


I 


I 


A  gas  producer  plant  has  recently  been  installed  at  the 
Juniata  shops  of  the  Pennsylvania,  which  was  designed  and 
built  by  R.  D.  Wood  &  Co.,  Philadelphia,  Pa.  The  plant  is 
made  up  of  two  mechanically  operated  gas  producer  units,  each 
consisting,  primarily,  of  three  parts — the  lower  or  revolving 
shell,  the  upper  or  stationary  shell,  and  the  foundation.  The 
drawing  shows  the  general  construction.  The  lower  shell  con- 
tains the  fuel  bed  from  which  the  gas  is  generated.  It  r€sts 
on  rollers  which  are  supported  from  the  foundation,  and  is 
revolved  by  an  electric  motor  through  a  suitable  train  of  gears. 
The  coal  feed  and  gas  outlet  are  located  on  the  stationary 
shell,  and  water-cooled  stirrer  bars  extend  into  it  from  the  top. 


charge.  The  feed  is  not  automatic,  but  an  automatic  feed 
could  readily  be  installed.  The  coal  handling  machinery  con- 
sists of  the  track  hopper,  coal  crusher,  elevator  and  overhead 
bin.  The  overhead  bin  has  a  capacity  of  50  tons  of  coal  and  is 
arranged  with  two  chutes,  one  for  each  producer  unit.  The  coal 
is  fed  by  gravity  from  this  bin  to  the  charging  hopper  located 
on  the  producer  top  plate.  A  car  of  coal  is  dumped  over  the 
track  hopper  from  which  it  is  fed  by  means  of  a  reciprocating 
feeder  into  the  crushing  rolls.  From  these  rolls  it  is  discharged 
into  the  elevator  boot,  the  elevator  discharging  it  into  the 
overhead  bin^;  ;:'•{?=:..:...■.  -^-^  ■^■[)^'J->:_ 

The  ash  formed  due  to  the  combustion  of  the  fuel  is  with- 
drawn from  the  producer  at  the  bottom  through  the  water  pit. 
Automatic  ash  removal  can  be  arranged  for.  if  desired.  Clinker 
trouble    in    the    fuel    bed    is    unknown,    since    the    action    of    the 


Mechanically    Operated    Gas    Producer   at   the    Pennsylvania    Railroad    Juniata    Shops 


>      Both    the    stationary    and    revolving    shells    are   linetJ   with    fire 

■:'■  brick,  the  former  having  a  tire  brick  crown  through  which  the 

stirrer   bars    pass.      The    foundation    contains   a    concrete   basin 

about  6  ft.  in  depth,  upon  which  rests  the  ash  bed.     This  basin 

IS   filled   with    water,   in   which   the   lower   part   of  the   revolving 

shell  is  scaled  to  prevent  loss  of  the  air  blast.     The  blast  to  the 

'■;  producer  is  carried   in  cast  iron  piping  through  the  foundation 

I  -  V-,=  and  is  delivered  to  the  center  of  the  producer  about  two   feet 

below  the  top  of  the  ash  bed.  a  blast  hood  of  special  design  being 

provided    at    that    point. 

."  "v       T^'ie  stirrer  bars  are  steel  forgings.  and  project  down  into  the 

!s;-;V;^"^l  bed  to   a   point   about    18   in.   above   the   top   of  the   blast 

:,'  "V  "ood.     They  are  curved   for   about  4   ft.    from   the  lower  ends, 

and    are    rotated    by    gearing    driven     from    the    motor    which 

operates   the   revolving   shell.     The   effect  of  the   rotating  bars 

in  the  revolving  fuel  lied  combines  to  produce  complete  agita- 

.    .  tion  of  fuel  bed,  and  hand  poking  is  entirely  unnecessary.     Coal 

y-  ;  ■•  IS  fed  through  a  charging  hopper,  about  600  lb.  being  fed  at  one 


stirrer  bars  is  such  that  fittle  or  no  clinker  can  form.  By  con- 
tinuous rotation  of  the  fuel  bed  any  clinker  that  may  form  is 
crushed,  and  is  withdrawn  through  the  water  seal  in  sizes  not 
exceeding  that  of  a  large  walnut.  v <.;-•■';'.■; 

The  diameter  of  the  producer  measured  inside  the  fire  brick 
lining  is  10  ft.  6  in.  Each  unit  is  capable  of  gasifying  or 
buming  2.300  lb.  of  coal  an  hour,  continuously  24  hours  a  day.- 
Two  units  were  installed  to  furnish  gas  for  use  in  the  smith 
and  boiler  shops.  The  guarantee  for  the  performance  of  these 
producers  was  so  far  exceeded,  however,  that  it  was  found  that  one 
unit  was  ample  for  the  requirements  of  the  furnaces.  One 
producer  has  been  in  operation  for  several  months  and  is  giving 
most  satisfactory  service.  The  gas  furnished  is  of  high  and 
uniform  quality,  averaging  over  150  B.  t.  u.  per  cu.  ft.  of  stand- 
ard gas.  It  is  unnecessary  to  shut  down  the  producer  while  ash 
is  being  withdrawn,  practically  no  variation  in  gas  quality  being 
noticeable  at  such  times. 

The  gas  used  in  the  furnaces  is  not  cooled  ordkaned  in  any 
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way,  the  heat  from  the  producer  heing  utilized,  and  the  producer 
efficiency  being  thus  increased  to  approximately  90  per  cent.; 
that  is,  the  gas  leaving  the  producer  contains  approximately  90 
per  cent,  of  the  heating  value  of  tlie  coal  charge<l  to  the  producer. 
Both  air  and  gas  are  regenerated  hefore  entering  the  furnace 
heart  Ii. 

•-  This  installation  replaces  eleven  producers  of  the  old  hand- 
poked  ty|)e.  It  was  necessary  to  operate  seven  of  these  in  order 
to  furnish  the  same  quantity  of  gas  that  is  now  being  supplied 
by  one  of  the  meciianically  stirred  type.  The  hand-poked  type 
could  not  be  operated  continuously,  it  being  necessary  to  take  a 
unit  off  the  line  in  order  to  clean  the  fire  and  withdraw  ashes.    :• 


PLANER    FOR   LOCOMOTIVE  FRAMES 


The  accompanying  illustration  shows  a  96  in.  by  84  in.  loco- 
motive frame  planer  recently  built  by  the  Xiles-Betnent-Pond 
Company.  It  is  driven  by  a  75  horse  power  reversing  motor 
and  is  equipped  with  electric  feed  and  rapid  power  traverse  for 
the  heads. 

The  general  construction  of  this  planer  is  the  same  as  that  of 
the  heavy  planers  built  for  the  Commonwealth  Steel  Company 
by  the  Xiles-Bcment-Pond  Company,  which  were  described  and 
illustrated  in  the  Railway  Age  Gazette.  Mechanical  Edition,  of 
June,  1914.  i)age  323.  Ihe  same  facilities  for  changing  cutting  and 
return  speeds,  and  the  same  methods  of  control  are  provided  for 
both  types  of  machine.  z^'; 

'Three  heads  are  provided  on  the  cross  rail  of  the  frame  planer, 
aind  t>ne  side  head  on  each  uprigiit.     The  cross  rail  heads  have 


Planer   for    Locomotive    Frames,    with     Electric     Feed     and     Rapid 
Power   Traverse   for   the    Heads 

handwheels  operating  through  bevel  gearing  for  convenient  ad- 
justment of  the  tool  slides. 

•  An  important  feature  of  this  machine  is  the  electric  feed  and 
rajiid  power  traverse  whicii  is  provided  for  all  heads.  Both  the 
feed  and  traverse  are  operated  by  a  motor  nvranted  on  the  arch. 
This  motor  is  also  used  for  elevating  and  lowering  the  cross 
rail.  The  mechanism  for  the  different  operations  is  interlocked  in 
such  a  way  as  to  prevent  accidental  engagement  of  two  functions 
simult.meously.  The  amount  and  direction  of  the  feeds  for  the 
cross  tail  heads  can  be  changed  at  each  end  of  the  rail.  Tlie 
changes  of  feed  for  the  side  heads  are  made  in  a  similar  inanner. 
the  feeds  for  each  head  being  entirely  independent  of  each  other 
and  of  the  cross  rail  heads.  The  hand  adjustment  of  the  side 
heads  is  by  a  ratchet  crank  wrench  which  is  mounted  on  and 
moves  with  the  head.  All  heads  have  graduated  swivels  and 
micrometers  on  the  feed  screws. 


The  table*  is  of  iieavv  1 
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ox  section,  without  openings  throug!' 
the  bottom  wall.     This  gi  es  a  rigid  construction  and  also  pre 
vents  chips  or  cutting  fluiq  from  reaching  the  gears  or  tracks  ii. 
the  bed. 


l 


ROUNDHOUSE  BLOWER  VALVE 


The  globe 
by  Jenkins  B 


valve  shown  in  the  i 
ros.,  Xew  York,  for 


llustrations  has  been  developed 
use  in  roundhouse  blower  lines. 


'■'■•'  >i»&wxwW4/  tf^^.  f'^ >  > '' i  ¥^'^^'^:        '■  '■■  '••■.■■•.■••■..,■■ 

•u«    ^        ■«.'.'>■''    ''    "  '  <■  'K       '^••••^•-  ..       .,;  •,    'y 

V;.;"^.'   Position  of  Roundhouse   Blower  Valve  In  Pipe  Line     '  ?  .iV 

The  construction  is  clearly  I  shown  in  the  sectional  elevation. 
By  turning  the  handle  to  the  left  the  stem  forces  the  disc- 


.  ■;  ■>: 


-*"*"a"''  V!  ""  . 


;'  •  '.    '  ■  '  .    .*'*'•  *!.'     •■ 


Sectional  Elevation  of  Valvf  for  Roundhouse  Blower  Line      •  _^ 

holder  off  the  seat,  thereby  opening  the  valve.     On  turning 
the    handle   to    the    right    the    spring   forces    the   disc-holder 
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against  the  seat,  where  it  is  firmly  held  by  the  steam  pressure. 
In  one  of  the  engravings  the  valve  is  shown  in  position  in 
tlie  pipe  line,  with  the  stem  and  hand  wheel  extended  down- 
vard  to  a  position  convenient  for  operation.  The  valve  is 
designed  to  permit  a  piping  arrangement  which  will  elim- 
inate the  trapping  of  condensation  in  the  connecting  pipes, 
with  a  valve  seating  from  the  top,  in  the  usual  manner. 


DRIVING    BOX    BORING    MILL 


A  42  in.  boring  mill  with  a  chucking  device  designed  especially 
for  handling  driving  boxes  has  recently  been  developed  by  the 


Driving    Box   Chuck    Used   on  42    In.    Boring    Mill 

Gisholt  Machine   Company.   Madison.   Wis.     Considerable  atten- 
tion has  been  given  to  convenience  in  the  arrangement  of  the 


on  either  side  of  the  machine.  1  here  are  two  swivel  hea<ls,  both 
of  which  are  on  the  cross  rail,  one  for  the  boring  bar  and  the 
other  for  use  in  facing  boxes  for  lateral  motion.    They  are  both 
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Driving    Box   in    Position,    Showing    Universal    Jaws    and    Method    of 
Clamping    the    Box    to    the    Table 

provided  with  means  for  rapid  traverse  by  power  in  any  direction, 
entirely  independer.t  of  the  feed  mechanism. 

The  chucking  device,  which  is  shown  in  one  of  the  illustrations. 


1 


42    In.    Driving    Box    Boring    Mill 


Table    Turned    to    Show    Independent    Jaws    and    Long    Bearing    of 

Universal    Jaws 
;<\/  is  a  complete  unit  entirely  independent  from  the  table,  to  which 

control  and  to  the  protection  of  the  machine  by  means  of  feed      it  is  clamped  by  a  single  screw.    The  chuck  has  four  jaw.v  two  of 
tripping  devices.    The  table  may  be  controlled  by  duplicate  levers       which  are  universally  operated  .nnd  two  f>i  which  are  independent. 
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«x  section,   without  opcnintjs  fhroug' 

cs  a  riirid  construction  and  also  pre 

frain  reaching  the  gears  ur  tracks  i: 


\vjiy.  the  hear  iroriv  the  i>ro(hicer  tuinii  utili/.e<l.  and  the  producer  The  table' is  of  heavy  I 

ctViviency   iic;itiy    thus   increased    to   ajiproxiniateiy   W  jxer   cent.;  the  bottom  wall.     This  .ui 

that  fs,,t1ic  g.'^s  leuvint!;  the  prodiioor  contains  avprovimately  9it  vents  chips  or  cutting  tlni( 

IK'-r  cent,  of  the  bcfttingvahie  otVthe  co:d  charged  !«.  the  producer.  the  bed.         ■'  ], 
lioth   ttir  mwigas  are   riuciurated    hei'ore    inirrini.;    the    furnace 

]w;ijth;.;,r  ;;.^'l;;:/;::'  ^,;-:i,^  roundhou 

'■   This- instaHa'tiuji  replaces   eU  \  en    inddtKir^   of   the   old   hand-  •    .- 

jV^^M-lype..^  U-u'as  iTe<k's^ary  to  operate  sev.ii  of  ihe>e  in  order  yi^^  g^^^^^.  ..^i,^  ,,„,,,.„  ji,  ji,^.  illustrations  has  been  develope 

toturnisli  the  >ame  quanlity  of  g;,>  that  is  iiow  being  sup|.hed  ,,y  j^nkins  Bro>..  Xeu   ^o  if.  for  use  in  P-undhouse  blower  Hnes 
by  fjne  of  the  n.eciianically  stirre<l  type.     Tho  hand-jtoked  tyi>e 

e«>ul<1  rK»t-  be  <.>peraie<l  continuonsly.  it  being  necessary  to  take  a  .!':'.'    .. 
linit  off  the  line  iri  order  to  clean  tb.e  lire  and  withdraw  aslies.  .■,.•.    '      r -..•.. 


»E  BLOWER  VALVE 


PLANER    FOR   LOGOMOTIV  E  FRAMES 


."    '  Tiic  ";uxoJn]rariyiiV-;   illnstration  •=.hows  a  %  in.  by  S-J  in.  loco- 

nuitivev;  iVitine.  i>laner  recently  built    by   the    Xiles-Lienient-l'ond 

A>nnt«ariy.    . it-  ia  -ctriven   by   a  75   hor.se   power   reversing  niotur 

viin«l  i^<  e'liiiiM'^''}  V'ith  electric  fev<larl<l  rai)id  [m  ucr  traverse-  for 

:-.the-hcatlsv"' '  '  •"'^^..•.'•:--.v;'v';- ■'■..''"■■  ■-' 

I-ht  genera]  Constr'uction  of  thfs  platu-r'  W  tlie  same  as  that  "f 
the;  lu^avy  pl.aHei;>  IhiiU  for  tlw  .t'omni< inweahh  Steel  Comiiany 
by  the   Nlle^-UyJUcnt'lVind  Crw^^  \\biclt   were  described  and 

iHusirated   in  the  K.aiTway   Age  Ga/ette.   Meclianical   Edition,  of 

,  jtMje.  iyi4.p.i«v  323.    'I  he  same  facibties  for  cliailging  cutting  and 

.retui'n  speeds,  and  the  same  iiietjiods  of  control  .ire  provided  for 
.fxjili  tyjies  «vi  machine;:.."  ■  \  .':'-'       '  '       '    < 

/     'lltrw  headiinre  provideil  on  the  cross  r.iil  of  the  fr.ime  planer, 
arifl  i>tc 'side  hea^lyon  each  iii)riiillt.     The  cr<i-.s  rail  heads  have 


;.j.; 


» . '  fptf 


.kr^'^. 


planer    ♦or    Lxjtomotive    Frames,    with     Electric     Feed     nnd     Rapid 
Power    Traverse   for  the    Heads 

handwheej^  oi.eratin.?  tht-ough  bevel  -.^earini;  for  comeiVient  ad- 
jHsiiiient  of  the  fO'd  >lides; 

'  .\ti  impvirtarit  leutnre  of  this  niachine  i?  die  electric  fee<l  and 
ra]  til  Jiow'er  traverse  which  is  iifeivideVl  i"or  all  heads,  lloth  the 
feed  ;and  traVer^.ajre  •'}>vrati.d  by  a  niotor  nio.inte<l  on  the  arch, 
'Ihis  ;ni«>tor:  is  also-  used  f»»r  elevating  antllowering  the  cro<s 
raii^    'Hie  niWb.anisnvf^  operations  is  interlocked  in 

suriv  a;  xvay  as"(oil)rt'Vcnt"avci4lo  engageiiu  in  of  two  functi'  'iis; 
sMnnb  tnofKisly.  THc;  ami.)unt^  }^^^^  direction  nf  the  feeds  for  the 
crr>>>  rail  lK<a4*  cart  hi?  ch.-vnged'  .-It  each  end  <.f  the  rail.  Tlse 
cliaiigcs  of  fee<l  f»'r. ;the>ide  heails  .are  made  in  a  similar  m.mner. 
the. feeds  f^T  c^VcK  head  being  entirely  independent  ..f  each  oijur 
and  <>f  th€-«;r<:>ss  ru|I  .lK*at^^  hand  adju-tmeiil   of  the  side 

heads  i*i  by  a  ratchet'  crank  wrench  which  is  mounted  on  and 
nvoves  with  'thy  head.  AM  iK-ads  have  graduated  swivels  and 
inicroin<rtcm<>n  tlxefee*!  jscrews;;  ■      .  y     .  ^  ;    ■    ^ 


Brnsf  Olobe 

Bi'ower  i/alir« 


Main    >J/ 


BftSfem 
Coupling 


Ws 


Sfeam  to 
Locomofiif« 


,:  ■     Position  of   Roundhoiu  e   Blower   vaiv* 
c  construction  i>  clearlylshown  in  tlie 


Blower  Valve  In   Pipe  Line    ' 


Tiic  construction  i>  clearlylshown  in  tlie  sectional  eievation- 
liy   turning  the   handle   to   i  he   left  the   stem   forces   the   disc- 


mi  <^ 


Sectional  Elevation  of  Valve  for  Roundhouse  Blower  Line 

holder  off  the   seat,   tbereij}-  tipeniiig  the   valve.     On   turning 
the    handle    to    the    riglit    the   spring   forces    the   disc-holder 


r 
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'  r':^rist  the  seat,  where  it  is  linnly  held  by  the  steam  pressure;  :oii  cither  side  of  thc^M 
.^v'  ^Itv  one  jof  the  enp:ravings  the  Valve  i«^sho\vn  in  position  in  ^  x>f  .wlikh  ajre  tm  (jliv  cp'>i"  railiinv  f<^'f  ^'K  ■*'*^r^\^  • 

■v:^.ji;g  pipe  line,  with  the  stem  and  hand  wheel  extended  down-      <>ther  ft^  «sjt  in  hivinjr  byxes  ''^  ; 

;,  '■;>'ard   to  a  position   convenient   for  operation.     The  valve   is 
.;'•:>:»  ;;jgned   to   permit    a    piping-  arranfrcment    which    will    elim- 
'    ;v  iWate  the  trapping  of  con<lensation  in  the  connecting  pipes, 
.r.  ';;T!h  a  valve  seatinp  fronv  the  top;  in  the  usual  mannen  J  ., 

: ;   /       DRIVING    BOX    BORING    NULL    > 

■  A  42  in.  bonnp^  mill  with  a  chucliing  device  designed  especially 

;".~    foi",  liaiidting  driving  I)oxvs   has   recently  been   developed  by  the 


-H 

•;.* 


:>'^; 


•■:•:'.        Driving    Box    Chuckc    Used    on    42    In.    Boring    Mill       ■•;..•, 

tjisholt   Machine   Coni|,.,tiy,    Madison.    Wis.     Considiralde   atteii" 
tion   has  been  given  to  convenience   in   the  arrangement  of  the 


.Drlylng    Box    in    Position.    Showing    Universal    Jaws    and    Method    of 

;■;'•■■':■;.->■.:■  :..;    Clainplng    the    Box    to    the    Table  "/;  ::'- .,;  -"V ,  ";.- 

provided  with  nieaiis  f« )r  r.ijiitl  traverse  |iypK>wtr.ift>a:lJy.difcctk)ii.". 
entirely  independirt  ot  the  feed  mtchanisra,  >  >- ;  V>  J   "      ,; 
"The  chucking  device,  vxliich  j>  shown  in  xtiK-  of  the  inusxratiims. 


€ 


.V*? 


'ryrJ' 


4^  fn.    Driving    Box    Boring    Milt 


Table    Turned    to    Show    Independent    Jaws    and    Long     Bearing    of     ;...:'•';.■•■  •■'■ 
■  ,'•■•.,  ,-■'  .   ■■/■:.■■.  ■    .-.  Universal    Jaws   .»      \;.        ■.-.■    T---.    -   ;  ^- ■■  ^-'---'^    ■■'■■;.     ''".."■.■■?  V"^-_-  .--  '._  -■  ■',  '^'   '  •-• 

■  f.;    ■■  ^\  '"'■">■  ■    V  s  /      »s  a  CMntpliHfc;iHui  einkely  iiulrpcndvnt   froift  tin-  laJ^li^AjiV  ^\|llch,^ 

OWml  and  to  the  protection  of  the  machiniiB^lyy  means  of  "feed      ;hjs^  Hu- chncklias' fcmr  j^Wv^.tWivVrf^ 

rrippmjf  devices.    The  talJe  may  he  controlled  %  duplicate  Jevcrs      nhid^arc  ujiivtriJally  >iperated  an4  tjvotof  whi«ijr  ari  i^idylK'ndetit:; 


•■•  "•'■-'' 


•  H. 
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In  setting  up  a  driving  box  to  be  finished  the  cellar  bolt  lugs  are 
first  set  against  an  adjustable  stop  block  fastened  to  one  of 
the  independent  jaws.  The  location  of  this  block  determines  the 
amount  of  stock  to  he  removed  from  tlie  crown  of  the  brass. 
On  the  opposite  independent  jaw  is  a  second  adjustal)le  block, 
which  is  made  as  low  as  possiljlc  in  order  to  facilitate  handling 
the  box.  By  means  of  this  hlock  the  box  is  secured  from  move- 
ment parallel  to  its  vertical  center  line.  The  two  side  jaws  are 
designed  to  bear  against  the  shoe  and  wedge  faces  of  the  driving 
box,  and  hy  their  universal  action  insure  automatic  centering  of 
the  box  between  these  faces.  These  jaws  have  long  liearings 
against  the  box  in  order  to  insure  the  accurate  location  of  the 
vertical  center  line  at  right  angles  to  the  movement  of  the  jaws. 
When  the  hnx  has  hccn  properly  located  it  is  secured  to  the  table 
])y  means  of  clamps  included  in  the  construction  of  the  universal 
jaws.  These  clamps  are  adjustable  to  suit  variations  in  the 
thickness  of  driving  box  flanges. 

After  the  box  has  been  b<ired  the  open  ends  of  the  crown  brass 
may  be  backed  off  without  disturbing  the  location  of  the  box 
in  the  chuck.  This  is  accomplished  l)y  setting  over  the  entire 
chuck  the  required  distance  upon  the  face  plate.  The  movement 
of  the  chuck  is  parallel  to  that  of  the  independent  jaws  and 
normal  to  that  of  the  universal  jaws.  In  setting  up  work,  if  de- 
sired the  l)0.x  may  be  chucked  with  the  universal  jaws  without 
attention  to  the  location  of  the  independent  jaws,  and  tinal  adjust- 
ment for  the  amount  of  stock  to  be  removed  made  Ity  mnvement 
of  the  chuck  on  the  face  plate. 

A  record  of  24  minutes  per  box,  including  the  time  required 
for  setting  up  and  removing  from  the  machine,  is  claimed  to 
have  been  made  by  the  use  (if  this  chucking  device.  The  box 
bored  was  W/j  in.  in  diameter  by  14  in.  in  length.  The  stock 
removed  from  the  crown  varying  from  ^4  in.  to  5'^  in.  The 
details  of  the  time  record  were  as  follows:;; -:.;>    :'•  .v-V.^.":  .  ;  •■;  .>;•  ? 

Time  required  for  setting  up  box.  to  be  bored 3  min. 

Time  required   for  taking  roughing  cut 9  min. 

Time  required  for  finishing  cut 7  min. 

Time  required  for  setting  box  over  to  be  backed  oflf 1  min. 

Time   required   for  backing  off  crown  brass ^  min. 

Time   required    for    removing   box 1  min. 

.-•'•■      Total    time    for   l)Oring  box   C'lmiilete.  .  ..i;!;.'/.'.: ,«»i"i.»;. .    24   min. 


TURBINE  BOILER  TUBE  GLEANER 


'The  illustrations  show  a  turbine  boiler  tube  scale  remover 
for  fire  tube  boilers,  which  has  recently  been  brought  out  by  the 
Lagonda  Manufacturing  Company.  Springfield,  Ohio.  The  tur- 
bine may  be  cither  steam  or  air  driven,  and  soot,  lnosencd  by 
the  knocker,  is  blown  out  of  the  tube  ahead  of  the  cleaner  by 
the  turbine  exhaust.  ;-'.„.  i- .■-"•..    ',     .'.■   ''V  •.  v:     :■ 

The  knocker  head   is  made   of  three   parts,  a   cylindrical  body 


Turbine    Fire   Tube   Cleaner,   with    Broad    Bearing    Hammer 

somewhat  smaller  in  diameter  than  the  boiler  tube,  and  an  ec- 
centrically pivoted  lever  carrying  a  clover  shaped  knocker  on  a 
stud  at  its  free  end.  The  lever  fits  flush  in  a  triangular  recess 
in  the  forward  face  of  the  body,  the  free  end  swinging  in  an 
arc  through  the  center  of  the  head.     The  three  hammer   faces 
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of  the  knocker  are  shaped  to  fit  the  inner  circumference  of  th.. 
boiler  tube,  thus  giving  a  large  area  of  contact  with  the  tube 
and  permitting  the  use  of  i  heavy  hammer  without  injury  to  th' 
tubes.  The  force  of  the  Hlow  thus  obtained  is  claimed  to  sue 
ccssfully    loosen    very   harcl  and    heavy   scale.  .•;.l;    •;   .  ■' 

The  head  is  driven  at  a  high  rotative  speed;  the  eccentficall\ 


pivoted  lever  carrying  the 
and  the  knocker  caused  to 


nocker  is  thrown  from  side  to  sidi 
revolve  on  its  axis  at  each  contact 
with  the  tube.  The  resultant  gyratory  motion  to  the  knockei 
causes  it  to  hit  all  points  of  the  interior  circumference  of  th( 
tube.  The  cleaner  is  fed  into  the  tube  by  the  flexible  rubber 
hose  supplying  the  air  or  steam,  the  revolving  motion  of  the 
head  eliminating  the  necessity  of  turning  the  cleaner  by  twisting 
the  hose.  \ 

The  motor  is  of  the  rot^iry  type.  The  air  or  steam  strikes 
upon  radial  paddles,  which'  are  continually  held  out  by  air  or 
steam  pressure  admitted  to  e  chamber  behind  them,  so  that  they 
always  form  a  tight  fit  with  i  the  case.  The  motor  has  four  pad- 
dles, two  of  which  are  aU^ays  under  pressure,  making  it  im- 
possible for  the  motor  to  stfell.  .A  specially  designed  automatic 
oiling  device  is  furnished  fotr  tiie  moton  ■..'":, 


PILOT  OPERATED  VALVE  FOR  HYDRAU 

Lie  PRESSES 


A  direct  operating  valve  wliich  has  sufficient  capacity  for  service 
on  hydraulic  presses  requirmg  large  volnmes  of  water  under 
high  pressure,  is  impracticatne  because  of  the  difficulty  arising 
in  its  manipulation.  The  thiee-way  pilot  operated  poppet  valve 
shown  in  the  illustrations  his  been  designed  for  this  class  of 
service  by  the  Hydraulic  Pre  is  Manufacturing  Company,  Mount 
Gilcad,  Ohio.  ',     ,••>;: 

The  main   valve,  a  sectinni.l   view   of   which   is   shown   tn  the 


RETUPN 

'  LINE  TO 

ThUK 


Pilot  Operated  Poppet  Valve  for  Operating  Large  Hydraulic  Presses 


openings  arid  two  val\ 
Tiunication   between  the 


drawing,  has  tiiree  openings  arid  two  valves.  The  valve  at  the 
rijjht  controls  communication  between  the  pump  and  the  press; 
the  other  controls  communication  between  the  press  and  the 
return  line  to  the  tank.  With  both  valves  open  both  the  pump 
and  the  press  cylinder  are  optn  to  the  return  line,  and  are 
therefore  both  free  frf)m  pressure.  With  both  valves  closed 
pressure  may  be  retained  f]n  bot^  the  pump  and  the  press.  With 
the  valve  to  the  right  open  and  the  other  closed,  pressure  is 
applied  to  the  press  cylinder.  \Vith  the  right-hand  valve  closed 
and   the   other   open,    pressure   is    released    from    the   press,   but 

maintained  on  the  pump.  I  V-:  ■■;- . 

-■-■■,•■'..•■.■ 
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The  main  valve  is  operated  by  means  of  two  small  pilot  valves 
shown  at  A  and  B,  which  control  the  pressure  under  the  rams 
sh'iwn  in  the  sectional  elevation.  They  need  not  be  located  near 
the  main  valve,  but  may  be  placed  at  the  point  most  convenient 
for  the  operator.  Each  valve  has  three  openings  and  three 
positions.  The  middle  position  is  neutral,  all  ports  being  closed. 
When  the  valve  is  in  this  position,  the  pressure  is  held  on  the 


Sectional.  Elevation,  Showlno  Construction  of  Main  Valytt^'. 


pressure  line  and  the  return  line  is  closed.  In  the  forward  posi- 
tion the  pressure  is  applied  to  the  ram,  the  return  line  remaining 
closed.  In  the  reverse  position  the  oiwning  from  the  pressure 
line  is  closed,  and  the  pressure  on  the  ram  is  released  through 
the  return  line. 

The  main  valve  is  designed  for  pressures  of  5,001)  11).  per  sq.  in., 
or  greater.  It  has  a  steel  body  with  flanged  connections.  Special 
t:un  metal  bronze  is  used  in  the  construction  of  the  valve  seats 
and  checks.  The  oix^rating  cylinders,  glands  and  rams  are  of 
east  steel.'. 


PNEUMATIC    RIVET    SET     RETAINER 


Several  states  are  drafting  safety  appliance  laws,  among  the 
provisions  (if  which  are  requirements  that  riveting  hammers 
embody  in  their  C( instruction  means  to  prevent  the  accidental 
ejection   of  the   rivet   set   from   the   nozzle  of  the  hammer.     A 


Rivet  Set  Retainer  in  Place  on  Pneumatic   Hammer 


piece  of 'heavj-  spring  steel,  closely  wound  mto  a  spiral   form.  '' ' 
One  end  fits  over  the  outside  of  the  hammer  nozzle  and  hooks 
ijver  a  projection   integral  with  the  nozzle.     The   other  end  is  :>: 
wound  to  a  small  diameter.    Sets  for  rivets  over  Jg-in.  diameter,;  ■ 
are  formed  with  a  coar.se  thread  and  are  screwed  into  place  in 
the    retainer.      Sets    for    rivets    ^-in.    diameter   and   smaller   are 
formed  with  a  shoulder  and  are  slipped  into  the  retainer  while  if': 
it  is  detached  from  the  hammer,  the  shoulder  holding  it  in  place.':^! 
The   device    is    claimed    to    effectively   prevent    the    rivet    set    or 
piston  from  being  driven  out,  even  when  the  hammer  is  running 
free.     The  hammer  is  provided  with  a  groove  in  the  end  of  the ;;; , 
barrel  so  that  a  standard  retaining  clip  may  be  used,  if  desired.-  ," 


PORTABLE    ELECTRIC    DRILL 


.\   i)ortable  electric  drill   has  recently  been  added  to  tlie  line 
of  pneumatic  tools  manufactured  by  the  Independent  Pneumatic-.'. 
Tool  Company,  Chicago. 

This  drill  is  equipped  with  a  direct  or  alternating  current 
motor,  being  designed  to  operate  on  direct  current  or  alternating 
current  of  any  frequency  up  to  60  cycles.  Both  the  alternating' ', 
and  direct  current  motors  are  of  the  series  winding  type  and  are 
cooled  by  drafts  of  air  drawn  through  the  perforated  brush 
cover  at  the  top.  past  the  commutator,  between  the  armature 
and  stator.  and  exhausted  by  a  fan  through  a  number  of  holes 


Portable    Electric    Drill    with    Speed    Change    Gears  ■•   '.^■•''. 

at  the  bottom  of  the  stator  case.     The  armature  is  suspended  on 
Hess   Bright   bearings,   the   counter   shaft   and    spindle   on    Hess 
Bright  and  roller  bearings.     The  pinion  which  meshes  with  an  :_  r. 
internal  gear  on  the  counter  shaft  is  screwed  on  to  tiie  arma-  '   "" 
ture  shaft,  fitting  against  a  taper  shoulder  which  gives  absolute 
rigidity.     When  worn  it  may  be  readily  renewe<l.     The  switch;  i;-;^ 
is  of  the  self-contained  contact  disc  type,   having   four  contact 


smiple  device   for  this  purpose  is  being  applied  to  the  riveting 

hammers   manufactured    by   the   IngerspU-Rand   Company,    New  points  and  breaking  both  sides  of  the  line  simultaneously.     This 

•^ork.                                          .  •  ".•                     '^  "  makes  the  drill  absolutely  dead  when  the  switch  is  turned  off. 

As  shown  in  the  illustration,  the  retainer  consists  of  a  single  These    drills    are    enclosed    in    aluminum    cases    which    make 
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them  exceedingly  light  in  weight.  They  are  made  in  four  sizes 
having  ^4  i"-.  5/16  in.,  -J^  in.  and  9/16  in.  drilling  capacities  in 
steel  and  weighing  but  6,  7,  12  and  17  lb.,  respectively.  Each 
size  can  be  equipped  with  three  different  gear  ratios  giving 
three  different  speeds.  These  speeds  are  designated  by  the  let- 
ittSi^  for  high,  y  for  medium  and  Z  for  slow.  To  obtain  these 
'different  speeds  it  is  only  necessary  to  e.xchange  two  gears  for 
another  set.  This  is  dune  by  the  removal  of  the  gear  case  and 
the  nuts  which  hold  the  gears  on  tlie  shafts. 


coal   in   the  tender.     This 
vantage  in  that  there  is  less 


GOAL  PASSER    FOR  TENDERS 


At  the  recent  convention  of  the  International  Railway  Fuel 
;_  Association  a  paper  was  presented  on  adjuncts  for  locomotive 
/tenders,  in  which  was  briefly  described  the  coal  passer  of  the 
;  .reciprocating  type  made  by  Ryan.  Galloway  &  Company.  Chicago. 


Reciprocating    Coal    Passer    for    Locomotive    Tenders 

Much  favorable  testimony  was  offered  by  members  of  the  asso- 
ciation whose  roads  have  been  using  this  type  of  coal  passer, 
the  principal  advantages  claimed  being  that  it  aids  the  fireman 
in  his  work,  and  permits  of  his  giving  l)etter  attention  to  careful 


eature  is  also  of  an  additional  ad- 
liability  of  coal  accumulating  at  the 
back  end  of  coal  space  ancj  becoming  disintegrated  and  losing 
its  value  on  account  of  beihg  exposed  to  the  weather,  as  well 
as  affecting  the  coal  pit  tai\k  slicets.  In  many  cases  it  would 
also  eliminate  the  necessity  of  two  firemen  on  locomotives,  as 
well  as  having  men  shovel  the  coal  forward  at  points  along 
the   line. 

The  illustrations  show  th<  coal  passer  in  detail.  It  consists 
of  a  plunger  driven  by  steam,  placed  in  the  bottom  and  back 
end  of  the  coal  pit.  occupying  its  full  widtli.  Its  si<le?  are  about 
15  in.  high  and  are  provided  with  flanges  (20)  which  overhang 
the  top  of  the  plunger  so  a  ;  to  prevent  any  coal  being  drawn 
back  as  the  plunger  recedes.  Steel  packing  strips  (A  and  18) 
are  also  placed  at  the  top  anc  bottom  of  the  i)lunger  respectively 
for  the  same  reasons.  The  plunger  is  supported  on  the  channel 
iron  (14),  which  rests  directly  on  the  flfior  of  tlie  tender.  The 
plunger  itself  is  reinforced  by  two  brackets  (11)  on  each  side 
of  the  cylinder  which  contait  wheels  (12)  to  provide  a  roller 
bearing.  The  upper  rollers  operate  on  the  guide  rail  (10), 
and  the  lower  rollers  on  the  bpttom  of  the  tender,  i  he  phantom 
drawing  shows  the  plunger  iri  its  extended  position,  and  it  will 
be  noted  that  the  plunger  s|ell  extends  back  over  ti>e  steam 
cylinder. 

This  cylinder  is  11  in.  in  djameter  and  is  oi  erated  by  steam 
distributed  by  the  valve  shov^n.  The  valve  is  operated  by  a 
folding  lever  placed  on  the  left  water  leg  of  the  tender  con-» 
venient  to  the  tireman,  who  can  extend  or  recede  the  plunger 
as  desired.  The  rod  (8)  and  lever  (7)  are  attached  to  the  head 
of  the  plunger,  as  shown,  to  insure  the  valve  being  closed  at 
the  end  of  the  stroke,  thereby  providing  a  cushion  for  the  piston 
to  work  against  at  the  end  o  each  stroke.  The  steam  is  ad- 
mitted through  a  pipe  {23)  into  the  inside  admission  valve,  and 
the  exhaust  passes  out  through  a  pipe  (24t.  which  surrounds 
the  admission  pipe  so  that  in  cold  weather  there  will  be  no 
danger  of  the  e.xhaust  freezingl  No.  17  is  a  vent  in  the  bottom 
of  the  steam  pipe  to  permit  dralining  off  the  condensed  steam. 


New  Steam  Engine. — It  is  s^id  the  Rev.  \V.  Morris,  minister 
of  Deanrow  chapel,  Wilmslow.  jin  Cheshire,  has  invented  a  new 
steam  engine,  expense  of  creating  which  will  be  less  than  a 
tenth   part  of  the  cost  of  a   sttam  engine  of  equal  power,  and 


.; ^  .    .         '...-..  Details    of    Steam     Driven    Coal  Passer    of    Reciprocating    Type 

firing.     It  was  also  stated  that  in  numerous  cases  it  was  found  the  expense  of  working  it  will  bq  less  than  one-thousandth  part" 

possible  to  decrease  the  numl)er  of  coaling  stops  made  on  differ-  of  the   expense  of   working  a   steam   engine   of  equal   power. — 

ent  runs,  as  the  fireman  could  very  conveniently  use  a.l  of  the  From  American  Railroad  Journal,  October  24,  1835...       .. 
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llie  new  car  shops  of  the  Philadelphia  &  Reading  at  the  coal 
shipping  yard  at  Pottsville,  Pa.,  have  been  turned  over  by  the 
o'litractors  to  the  railroad  company.   •.--•  .^■.-   ;,^.a;-   -".-..'    ■,-. 

The  Xew  York,  Xew  Haven  &  Hartford  has  recently  pen- 
vKined  13  employees,  making  51  altogether  retired  within  three 
months.  George  C.  Crocker,  of  Hyamis,  Mass.,  is  one  of  those 
who  have  just  been  pensioned.  He  is  a  crossing  man  who  is  82 
years  old,  and  has  been  in  the  service  nearly  60  years.         .■■^"■:f;v 

Two  giant  cacti,  the  largest  ever  moved  from  the  desert,  have 
l>een  taken  from  Arizona  by  the  Atchison,  Topeka  &  Santa  Fe 
to  San  Francisco,  and  have  been  placed  at  the  entrance  to  the 
llopi  Indian  village,  which  forms  a  part  of  the  $350,000  repro- 
duction of  the  Grand  canyon  of  Arizona,  being  erected  on  the 
Panama-Pacific  Exposition  grounds  by  the  Santa  Fe.  One  of 
the  cacti  stands  23  ft.  high  and  weighs  4,500  lb.  The  removal 
cost  $1,000  for  each  cactus. 

The  Cape  Cod  Canal,  connecting  Buzzard's  Bay  with  Caipe 
Cod  Bay  and  shortening  by  70  miles  the  water  route  between 
Xew  York  and  Boston,  was  opened  to  commerce  July  29,  but 
with  only  15  ft.  of  water,  about  10  ft.  less  depth  than  will  be 
finally  provided.  1  he  dedication  ceremonies  took  place  at  the 
village  of  Buzzard's  Bay  and  were  witnessed  by  thousands, 
.^etii  Low,  president  of  the  Chamber  of  Commerce  of  the  state 
of  Xew  York,  presided.  The  speakers  included  August  Belmont, 
president  of  the  canal  company;  Assistant  Secretary  of  the 
Xavy  Roosevelt:  Governor  Walsh  of  Massachusetts,  and  Con- 
.uressman  Thomas  C.  lliacher,  the  representative  from  the  Cape 
district,  -y^^^"-  >  .'■■■' 'l. ^i-:^:-~}:::'~ ■■''■' ''■  ■■'- ""'- -^'- '  ',- '"  '^-  ^^'^'- '■■'  '■'^''::---'^l  -v ^n  -•• ;  : 

Officers  of  the  shop  craft  unions  which  struck  on  the  Illinois 
Central  and  Harriman  lines  in  1911  are  gathering  a  large  amount 
of  evidence,  in  connection  with  the  strike,  with  a  view  to  present- 
ing it  to  the  United  States  commission  on  industrial  relations. 
•"  The  committee  says  it  is  the  intention  to  show  that  this  was 
not  a  strike  but  a  "lockout,"  resulting  from  the  refusal  of  the 
roads  to  recognize  their  federation.  An  effort  is  being  made  to 
locate  all  of  the  men  who  struck,  and  question  blanks  are  being 
sent  out  to  ascertain  how  many  have  lost  homes  on  account  of 
inability  to  make  payments,  whether  children  have  been  obliged 
to  go  to  work,  whether  any  of  the  strikers  or  members  of  their 
families  have  committed  suicide,  and  other  matters  of  a  similar 
nature. 

■.'./    The  X^ew  York  State  XVorTcmen's  Compensation  Commission 
.  reports  that  the  railroads  are  no  longer  opposing  the  application 
,..>-Of  the  workmen's   compensation   law.     They  are   insuring  their 
.■risks,    some   having   taken   out   policies   in   the   state    fund   while 
others  have  given  their  business  to  the  stock  insurance  compa- 
nies.    Still  others   insure   their   own   risks.     The   distinction   be- 
.;    t^^'cen   intrastate   and    interstate  employees    in   applying   the   law 
.  f:  to  the  railroads  is   still  an   unsettled  question,  and  decision  in 
■  the   matter   probably   will   be   held   in   abeyance   until   the   first 
claims  are   filed.      F'our   hundred  claims   for  compensation   had 
■^been  filed  up  to  July  8.     It  was  found  that  only  four  of  these 
were  death  claims.  •/^■.:-:'V'"'- "V    '-  -  ^-'-^    /^^V^'-  '^- 'Vj'.-'v-^-  ■•:■':  '^^ 

In  1856  the  Lehigh  \'alley  had  the  following  rule  in  effect: 

-: .      Always     leave     Mauch     Chunk     and    Easton    on    time    if   pos- 

.:,.**"'€•     In   case  of   wet  rail  or  bad  track,   the  morning  trains 

.from   Easton   may   leave   enough   ahead  of  schedule   time   to 

-arrive  at  Bethlehem  [eleven  miles]  before  the  down  passenger 

train  arrives.     Run  as  near  schedule  time  as  possible  and  in 

no  case  allow  your  engineer  to  run  into  a  station  more  than 


five  minutes  ahead  of  time,  except  at  stations  where  you  get 
your  meals,  or  where  you  take  fuel  and  w-ater.*v/^:'-     ^:.:-~:.';,;; 


"  BRITISH  RAILROAD  ACCIDENTS  IN  1913    " 

The  number  of  persons  killed  in  train  accidents  in  Great 
Britain  and  Ireland  in  the  calendar  year  1913  was  41  and  of 
injured,  871,  as  follows:  Passengers,  33  killed,  723  injured; 
employees,  8  killed,  145  injured;  other  persons,  none  killed, 
three  injured.  Of  passengers  the  increase  over  1912  in  the 
number  killed  is  13,  and  of  employees,  the  increase  is  2.  The 
average  annual  number  of  passengers  killed  in  train  accidents:-.  V 
in  the  years  1902-1911  was  19  and  of  employees.  9.  .:      ; 

Including  accidents  of  all  kinds  connected  with  the  movement" 
of  trains  and  the  conduct  of  l)usiness  at  the  stations,  the  num- 
ber of  persons  killed  in  1913  was  1.131  and  of  injured.  9.054. 
increases  of  120  and  of  355  over  the  totals  for  1912.  Acci- 
dents not  connected  with  the  movement  of  cars  or  locomo- 
tives, are  reported  in  a  separate  statement;  these  amount  to 
63  persons  killed  and  24.742  injured;  so  that  the  total  of  "rai^  .  >; 
road  casualties"  in  the  most  inclusive  sense  was  1,194  killed 
and  33,796  injured. 


NEW  HIGH  RECORD  TRAIN  LOAD     .-ii^f-J^ 

The  Erie's  Triplex  type  locomotive,  recently  put  in  service  for.'. 
use  as  a  pusher  on  Susquehanna  Hill  was  given  a  hauling  ca- 
pacity test  on  the  Susquehanna  division  July  23.  in  which  all 
previous  records  for  train  loads,  hauled  by  one  locomotive,  were 
broken  and  a  new  record  established  which  bids  fair  to  stand 
unequalled  for  some  time  to  come. 

The  test  was  made  from  Bingliamton,  X.  Y.,  to  Susquehanna, 
Pa.,  a  distance  of  about  23  miles.  The  train  consisted  of  250 
fifty-ton  steel  gondolas,  each  loaded  to  capacity,  and  a  dynar  • 
mometer  car,  and  weighed  17.912  tons,  exclusive  of  the  loco- 
motive. Its  total  length  was  8.547  ft.,  or  1.6  miles.  The  grade 
between  the  two  stations  is  gradually  ascending,  the  worst  c<,»n- 
dilion  being  a  combination  of  .09  per  cent  grade  and  5  deg.  curva-. 
ture. 

Pushers  were  used  to  assist  in  getting  the  train  under  way. 
They  pushed  the  slack  forward  until  the  Trii)lex  lead  locomo- 
tive had  all  the  cars  moving,  after  which  they  were  uncoupled 
and  followed  the  train  in  case  they  .-^hould  be  needed  again. 
This  operation  eliminated  the  danger  of  pulling  out  drawheads 
in  starting,  which  otherwise  would  undoubtedl\  have  occurred 
with  a  train  of  such  length.  Portable  telephones  were  used  to 
comnumicatc  from  the  head  end  to  the  rear  of  the  train,  and 
this  made  it  possilile  for  the  pushers  to  do  their  work  in  unison 
with  the  lead  engine  in  starting  the  train.  A  summary  of  this  ■. 
record  breaking  haul  is  given  below:'  ■u'>^'  •' '  T-'"    :• '  ->  ^ 


Number   of   cars  in   train 

Total  weight  of  train    (excluding  locomotive)  . . 

Total  length   of  train ,^, 

Maximum  speed  attained ..-.., 

Ma.ximum  drawbar   pull ; . . . , 

Minimum  drawbar  pull 


•  ••*••  *.•  •.«.•-•.•  »•• 2b\ 

i  •  •  •  ■•''•  "  •  •  •  -.17,912  tons 

1.6   miles 

14  miles  per  hr. 

i  130,000   lb. 

. . .«.  . i /.i. i. . .. . 67,000    lb. 

A  complete  illustrated  description  of  this  locomotive  was  pub- 
lished in  our  issue  of  May,  1914,  page  227.  It  is  probable  that 
exhaustive  tests  will  be  made  in  pushing  service  on  the  Sus- 
quehanna hilL- .  "\  r;?.\  •;';'.._:     '  ^^ -^^  "-',  '~ '.'.••'-' 


EXTENSIVE    UNDERSTUDYING    ON    THE    BALTIMORE 

:  ■  v<A>.:/ovXr  &  OHIO  i' 

To  broaden  the  knowledge  of  its  division  officers  and  give 
them  the  l>enefit  of  a  thorough  training  with  respect  to  the 
methods  of  administering  the  affairs  of  the  companv  in  the  gen- 
eral offices  at  Baltimore,  the  Baltimore  &  Ohio  is  putting  its 
division   officers   through    a   course   of   employment    which    will 
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Ijetter  equip  them  t\)r  promotion  to  positions  of  greater  responsi- 
bility. Assistant  superintendents,  trainmasters  and,  in  some 
instances,  their  su1)ordinates,  are  transferred  to  Baltimore  and 
set  at  work  where  they  can  study  the  problems  of  operation 
from  the  viewpoint  of  the  general  officers.  While  the  staff  of- 
ficials are  thus  engaged  their  subordinates  discharge  the  regular 
duties  of  the  office.  The  plan,  therefore,  has  the  added  advantage 
of  equipping  the  men  lower  in  rank  to  qualify  when  vacancies 
occur. 

•■'  The  men  who  take  the  course  in  the  general  offices  are  em- 
ployed for  a  period  in  the  transportation  department ;  then  in 
maintenance  of  way  work,  in  the  motive  power  office,  the  ac- 
counting and  statistical  departments,  and  in  the  tonnage,  disci- 
pline, employment,  station  service,  rates  of  pay  and  other 
bureaus,  so  that  when  they  return  to  their  respective  divisions 
it  will  be  with  a  general  knowledge  of  the  relation  of  their 
work  to  the  operation  of  the  property  as  a  whole.  Several  of 
these  men  are  in  the  Haltimore  offices  constantly,  and  when 
they  go  back  to  their  regular  duties  others  art  I)rought  in. 


::^      '"'■''  RAILWAY  MAIL  PAY        ^     '--■-■■       - 

"  In  reference  to  the  publicaticju  of  a  report  from  Washington 
that  the  House  Committee  on  Post  Offices  had  taken  action 
designed  to  increase  the  allowance  made  railways  for  the  trans- 
portation of  the  mails,  Ralph  Peters,  chairman  of  the  Committee 
on  Railway  Mail  Pay,  authorized  the  following  statement: 

-  ■  "The  bill  introduced  by  Congressman  Moon  had  proposed  to 
reduce  the  railway  mail  pay  at  least  $3,000,000  below  what  had 
already  been  appropriated  for  this  fiscal  year.  The  amendment 
apparently  made  to  the  Moon  bill  merely  provides  for  the  restora- 
tion of  substantially  the  $3,000,000  by  which  it  had  been  proposed 
to  cut  the  pay.  .•.■..■'': 

"The  railroads  have  contended  and  they  still  insist  that  they 
are  already  underpaid  at  least  $15,000,000  a  year.  Congress  now 
has  at  work  a  bi-partisan  commission  investigating  the  question 
of  fact  as  to  whether  the  railroads  are  or  are  not  underpaid  for 
this  service.  It  is  obviously  impossible  to  properly  consider  a 
readjustment  until  the  question  of  fact  lias  been  established. 

"The  railroad  committee  believes,  therefore,  that  in  justice  to 
the  railroads  ■and  in  justice  to  the  public  the  report  of  the  joint 
Congressional  commission  should  be  awaited.  The  railroads  are 
confident  that  that  report  will  snl)mit  a  finding  on  the  main 
question  of  fact,  which  will  lie  fair  to  all  concerned. 

"When  that  report  is  submitted  and  the  question  of  fact  is 
determined,  the  railroads'  committee  will  be  prepared  to  co- 
operate with  the  government  in  developing  a  method  of  re- 
adjusting the  underpayments  or  overpayments  in  such  a  manner 
that  the  interests  of  all  may  bt  pro])erly  protected." 


V^    -.   .;        MEETINGS    AND     CONVENTIONS 

Chief  I  liter  chilli  iic  Car  Ius['cctors'  and  Car  Foremen's  Associa- 
tion.— The  annual  meeting  of  this  association,  which  promises 
to  be  of  more  than  ordinary  interest,  will  be  held  at  the  Hotel 
Sinton,  Cincinnati,  Ohio,  August  25-27.  The  secretary  is  S. 
Skidmore,  946  Richmond  street,  Cincinnati,  Ohio. 

American  Boiler  Manufacturers'  Associatioii.^The  American 
Boiler  Manufacturers'  Association  will  hold  its  twenty-sixth  an- 
nual convention  at  the  Waldorf-Astoria,  in  New  York,  from 
September  1  to  4.  An  invitation  to  attend  has  been  extended  to 
all  Iwiler,  tank  and  stack  manufacturers,  fabricators  of  steel  plate 
and  representatives  of  supply  companies. 

Master  Cor  and  Locomotive  Painters'  Association. — The  forty- 
fifth  annual  convention  of  the  Master  Car  and  Locomotive 
Painters'  Association  will  be  held  in  Nashville,  Tenn.,  Sep- 
tember 8  to  11,  inclusive,  at  the  Hotel  Hermitage.  The  subjects 
to    be   considered    are:    Finishing    Steel    Passenger    Equipment; 


Rust  Inhibitive  Paint  for  Bteel  Freight  Cars;  Shop  Practice  in 
I'inishing  New  Interior  H'^ood  Finish  of  Passenger  Coaches: 
Locomotive  Tender  Varn  shes ;  Classification  of  Interior  and 
Exterior  Repairs  of  Passenger  Cars;  Apprentice  System  in  th< 
Paint  Shop ;  Results  of  tke  Sand  Blast  as  a  Paint  Remover : 
Standard  Freight  Car  Lettering,  and  Blister-proof  Paint  fo; 
Locomotives.     A.   P.  Dane;  Reading,  Mass.,  is  secretary.  ,•.•••••,. 

.Imcrican  Foundrymen's,  Association  and  American  Institute 
of  Metals. — The  American  Foundrymen's  Association  and  the 
American  Institute  of  Metals  will  meet  in  Chicago.  September 
7  to  11,  inclusive,  at  the  La  Salle  hotel.  In  c<^)nnection  with  thiv 
convention  there  will  be  f  large  exhibit  at  the  International 
Amphitheater,  located  at  the  stock  yards  in  Chicago.  This  should 
prove  of  considerable  interest  to  railway  men,  as  a  large  amount 
of  machine  shop  equipment  will  be  exhibited.  Last  year  there 
were  178  exhibitors,  40  of  which  handled  machine  shop  equip- 
ment exclusively.  It  is,  in  fact,  one  of  the  largest  machine  tool 
exhibits  held  in  this  country.  In  addition,  there  will  be  a  number 
of  oxy-acetylene  welding  qi)mpanies  represented  with  working 
demonstrations  as  well  as  plectric  welding  companies,  and  the 
Goldschmidt  Thermit  Company.  Railroad  men  who  have  the 
opportunity  to  visit  this  exhibit  will  find  it  very  instructive  and 
much  to  their  advantage. 

International  Railroad  Mvster  Blacksmiths  Association. — Th« 
twenty-second  annual  convention  will  be  held  at  the  Hotel  Wis- 
consin, Milwaukee,  Wis.,  A  igust  18.  19  and  20.  1914.  The  fol- 
lowing are  the  subjects  to  le  considered:  '"Flue  Welding,"'  Wm. 
T.  F.  Huggan,  chairman ;  /"Makin;4  and  Repairing  Frogs  and 
Crossings,''  W.  F.  Stanton,  jchairman;  "Carbon  and  High  Speed 
Steel,"  G.  F.  Hinkins,  chairtnan ;  "Tools  and  Formers,'"  Wm.  II. 
G.  Sharpley,  chairman  ;  "Elkctric  Welding,'  T.  F.  Keene.  chair- 
man;  "Drop  Forging,"  Ed.  1  Dixon,  chairman;  "Spring  Making 
and  Repairing."  Hugh  Timmons,  chairman;  "Piece  Work  and 
Other  Methods,"  J.  F.  Duain.  chairman ;  "Locomotive  Frame 
Making  and  Repairing,"  George  Hutton.  chairman ;  "Oxy-Acety- 
lene  Process  for  Cutting  anq  Welding  Metals,"'  T.  E.  Williams, 
chairman;  "Case  Hardening,^  P.  T.  Lavender,  chairman;  "New 
Subjects."  J.  R.  Russell,  chairman ;  "Heat  Treatment  of  Metals," 
John  !■".  Keller,  chairman  ;  "^hop  Kinks,"  W.  C.  Scofield,  chair- 
man. I 


The   following  list   gives   names  jpf  secretaries,    dates   cf   ne.xt    or   regular 
meetings,  and  places  of  meeting  o/f  mechanical  associations. 

Air  Brake  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass.  Con- 
vention,  May   5-7,    1915,   Hot^l   Sherman,   Chicago. 

American  Railway  Master  Mecianics'  Assoc. — J.  W.  Taylor,  Karpen 
building,    Chicago. 

American  Railway  Tool  Foremei's  Association. — Owen  I».  Kinsey,  Illi- 
nois Central,  Chicago.     Convention,  .Tuly.   1915.  Chicago. 

American  Society  for  Testing  M  ^TERIALS. — Prof.  E.  Marburg,  University 
of    Pennsylvania,    Philadelphia,    Pa. 

.American    Society   of    Mechanics* l    Engineers. — Calvin    W.    Rice,    29   W, 

Thirty-ninth    St.,    Xew    York.      Convtntion,    December    1-4,    1914,    Xew 
York. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  North  Fiftieth 
Court,  Chicago;  2d  Monday  in  month,  except  July  and  August,  Lyt- 
ton  building,   Chicago. 

Chief  Interchange  Car  Inspectois'  and  Car  Foremen's  Association. — 
S.  Skidmore.  946  Richmond  street,  Cincinnati,  Ohio.  Convention, 
-August  25-27,    1914,  Cincinnati,   Ohio. 

International  Railway  Fuel  Asssciation. — C.  G.  Hall,  922  McCormick 
building,   Chicago.     Convention,   May    17-20,    1915,   Chicago. 

International    Railway   General    Foremen's   Association. — William    Hall, 

914   W.   Broadway.  Winona.   Minn.     Convciiti<in.  July.    191.^. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio.     Convent!  )n,  August  18-20,  1914,  Milwaukee,  Wis. 

Master  Boiler  Makers'  Associatk  n. — Harry  D.  V'ought,  95  Liberty  St., 
New   York. 

Master  Car  Builders'  AssociationJ — J.  W.  Taylor,  Karpen  building,  Chi- 
cago. 

Master  Car  and  Locomotive  PainYers'  Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  8-11, 
1914,  Nashville,  Tenn. 

Niagara  Frontier  Car  Men's  Association. — E.  Frankenberger,  623  Bris- 
bane  building,   Buffalo,   N.   Y.      Meetings  monthly. 

Railway    Storekeepers'    .AssociatioiI.— J.    P.    Murphy,    Box    C,    Collinwood, 

Ohio. 
Traveling  Engineers'  .-\ssociATioN.-i-W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 

East  Buffalo,  X.  Y.     Convent^n,  September  15,  16,   17  and  18,   1914, 

Hotel   Sherman,   Chicago,   111. 
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l^EkSONALS 


!t  is  our  dcsifc  to  make  these  columns  co^'<tr  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railuays  of  this  country,  and  we  shall  greatly 
,;ppreciatc  any  assistance  that  our  readers  may  gixe  us  in  helping 
I:)  bring  this  about.  /„;,,.  ■:,::-     .a..  ,  .;  ■■■::,...  ':,:..■: 

-:.)?:■. •.::-.•;:•.;.  :v;. ;:-■.; V'i'f  GENERAL-  !w- .'"l-^^C^^^'O^^K^ 
J.  Hainex,  superintendent  of  motive  power  of  tlie  Southern 
Railway   at   Washington,    D.   C,   has   been   promoted   to   general 
>nperintendent   of    motive    power    and    eciuipment,   with    head- 
quarters at  Washington,  succeeding  A.  Stewart,  deceased.       ':     •" 

Alonzo  G.  Kjnvon  has  been  appointed  superintendent  of  loco- 
iiiotive  operation  of  the  Seaboard  Air  Line.  Mr.  Kinyon  was 
liorn  at  Amboy,  111.,  on  July  12,  1867.  He  entered  railway  service 
in  1888  as  a  fireman  on  the  Chicago,  Milwaukee  &  St.  Paul,  later 
becoming  an  engineman.  A  few  months  before  he  left  the  serv- 
in  1901  he  entered  the  railway  department  of  the  International 
Correspondence  Schools,  and  was  respectively  compound  loco- 
n.otive  instructor,  air  brake  instructor,  and  combustion  and  fuel 
economy  instructor.  He  resigned  in  1905  to  engage  in  other 
business,  but  in  1906  returned  to  railway  work  as  road  foreman 
of  engines  on  the  Southern  Railway,  where  he  remained  until 
June  1,  1907.  In  Xovember,  1910,  he  was  appointed  special  in- 
structor on  fuel  economy  of  the  Buffalo,  Rochester  &  Pitts- 
burgh, bnt  left  about  one  year  later  to  become  superintendent  of 
combustion  and  fuel  economy  instruction  with  the  International 
Correspondence  Schools.  On  March  1,  1911,  Mr.  Kinyon  entered 
the  railway  supply  held  as  chief  traveling  engineer  of  the  Hanna 
Locomotive  Stoker  Company,  Cincinnati,  Ohio.  On  April  1,  1912, 
lie  left  to  accept  a  similar  position  with  the  Westinghouse  Air 
P>rake  Company  in  connection  with  the  Street  stoker,  and  about 
one  year  later  he  became  locomotive  fuel  engineer  of  the  Clinch- 
lield  Fuel  Company,  Spartanburg,  S.  C,  with  which  company  he 
remained  until  his  recent  appointment,  as  above  noted.  ;;   :    ^ 

C.  T.  Rii'i.EY  has  been  appointed  general  mechanical  inspector 
of  the  Atchison,  Topeka  &  Santa  Fe,  succeeding  J.  L.  Armstrong, 
promoted.       ...,...:.:..■■.     ..■  =  :..    a.    .............•..-..-; 

E.   C.    S.xssER   has   beeri   appointed    superintendent   of   motive' 
power  of  the  Northern   and   Eastern   districts  of  the   Southern 
Railway,  with   headquarters   at   Washington,   D.   C.     Mr.   Sasser 

..;■.;'  "was  born  on  November 
;  16.  1875,  in  W'ake  county, 
N.  C.  and  was  educated 
at  H  olden  Academy.  Ra 
leigh.  He  began  rail- 
way work  at  the  age  of 
16  in  the  shops  of  the 
Raleigh  &  Gaston,  now  a 
part  of  the  Seaboard  Air 
Line,  as  machinists'  ap- 
prentice at  Raleigh,  and 
at  the  completion  of  his 
apprenticeship  entered 
the  service  of  the  South- 
ern Railway  at  Alex- 
andria, Va.,  and  was 
then  consecutively  ma- 
chinist, machine  shop 
foreman  and  general 
foreman.  In  1898  he  re- 
:'  -turned  to  Raleigh  and 
entered  the  service  of 
the  Lobdell  Car  Wheel 
Manufacturing  Company.  The  following  year  he  went  to  the 
Seaboard  Air  Line  at  Raleigh,  leaving  that  company  in  May, 
'901,  to  become   superintendent   of  the   Acme   Machine   Works, 


E.  C.  Sasser 


Goldsboro,  N.  C:     He  went  to  rhe  ^oiitiient  Rtiilway  m  ^ay,  ^ 
1902,  as  erecting  shop  foretnan  at  Columbia.  S.  C,  and  was  pror  ^ 
moted   to   general    foreman   in   August   of  the   same   year.      The  Tj 
following  October  he  left  that  company  to  enter  the  service  otv 
the   American    Locomotive   Company   at   the    Richmond   branch 
as  equipment  inspector.     The  following  year  he  was   promoted 
to  general  machine  shop  foreman,  and  in  March.  1905.  left  that;/ 
company  to  return  to  the  service  of  the  Soutb.eru   Railway  as;.. 
shop    superintendent.      He    was    promoted    to    master    mechanic  . 
of  the   Charlesion   shops   in    May,   1908.   and  in   October   of  the  . 
following   3'ear    was    transferred    in    the    same    capacity    to    the'. 
Alexandria  shops.     He  was  again  transferred  in   May.  1910,  as- 
master   mechanic   of  the   Spencer.    X.   C,   shops,   which   position;, 
he  held  at  the  time  of  his  recent  appointment  as  superintendent^: ; 
of  motive  power  of  the  same  road,  as  above  noted.   ^ '■■:''■  'v; 

MASTER   MECHANICS   AND   ROAD   FOREMEN  OF 

:-^><-;;:.  .^:-  :-r;ENGINES  ^y:,:,}:y>.-:.y:r^./. 

Hugh  Gallagher,  master  mechanic  of  the  Atchison,  Topekai". 
&  Santa  Fe  at  La  Junta,  Col.,  has  resigned.      -.^  ;:..;..., :>;>  --      ..='■: 

D.  HiCKEY,  master  mechanic  of  the  Southern  Pacific  jfrtv' 
Sparks,  Nev.,  has  been  transferred  to  Ogden,  Utah.  /p'^:r'y-. 

CAR    DEPARTMENT     /  .vhvC'3? '^'-y-;^,;:  v 
T.  D.  La^Masters  has  been  appointed  genera!  car  foreman  of^ 
the  Southern  Pacific  at  Ogden.  Utah. 

E.  A.  SwEELEY  has  been  appointed  master  car  builder  of  thc^' 
Seaboard  Air  Line  at  Portsmouth,  Va.     He  will  have  jurisdiction i 
over  the  entire  car  department.  >>"'    ^  -  -    "  ■  vL    -^  ■ 

:..:f'--K''M:'-S-     SHOP    AND    ENGINE     HOUSE       '-^-[.^pp-^-^^i'A 
J.  L.  Armstrong  has  been  appointed  general   fireman  of  the; 
Atchison,  Topeka  &  Santa  Fe  at  Corwith,  111.,  succeeding  W.  J... 
Eddington,  deceased. 

C.   H.   R.WNHAM    has  i>ieen  iapiiointed  locomotive  foreinari  of  i» 

the  Canadian    Pacific  at  Swift  lurrent,  Sask.,  succee<ling  A.  J.>' 

;  Pentland,  transferred.     -      -x  ;;,'■.-= -r^'vv^-i.r'--   :;;*>  *^  v'-.-V-'.''  y  ■ 

F.  W>  Bextlev,  Jr.,  has  been  appointed  air  brake  foreman  ot.; 
the  Chicago  &  North  Western  at  Missouri  Valley.  la.  ^V-'  •     .  -  v   •'; 

■,;F.  A.  BoswELL  lias  been  appointed  locomotive  foreman  of  the.,- 
Canadian  Pacific  at  Moose  Jaw,  Sask..  succeeding  C.  H.BayB^:. 
ham,  transferred.  .  .  ■       ;:     •  -^' 

L.  W.  Hendricks  has  been  appointed  rGiindhotise  fniremart  of. 
the  Mahoning  Division  of  the  Erie  at  Brier  Hill,  Ohio,  succeed- 
ing C.  W.  Shane,  resigned,  y    -  -^  i-':-:^''.'^'!\'-:lX-''^-'y^-.'''^^-% 

M.  Miller  has  been  appointed  locomotive  foreman  of  th<? ..' 
Canadian  Pacific  at  Ottawa,  Ont.,  succeeding  R.  H.  McDonald.     .,,'. 

R.  .Sproule  has  been  appointed  day  shop  foreman  of  the  Cana-..' 
dian  Pacific  at  Winnipeg,  Man.,  succeeding  F.  Johnson,  promoted.;' 

.  PURCHASING   AND   STOREKEEPING:    .;:.;; 

G.  D.  Baldwin,  purchasing  .igent  of  the  Bangor  &  AroostbbiE v. 
at  Milo  Junction,  Me.,  has  moved  his  office  to  Derby. 

A.  A.  Dawlky  has  been  apiiointcd  |>urdhasing  agent  of- Ac' ■ 
Denver  &  Salt  Lake  at  Denver,  Colo.  :..• 

E.   L.    Fries   has   been   appointed   general    storekeeper   of  the; 
Union  Pacific  at  Omaha,  Neb.,  succeeding  J.  H.  Stafford,  retired 
under  the  pension  rules  of  the  company.  ^  iV     .^':-3<;  V;- /^V^ 

Ira  Neiswintek  has  been  appointed  division  storekeeper  o|.V 
tl  e  Atchison,  Topeka  &  Santa  l-e  at  Emporia.  Kan.  .    . ,. ,     ..  ■  >\  ; 

G.  W.  Sail,  assistant  purchasing  agent  of  the  Oregon- Wash-^"- 
ington  Railroad  &  Navigation  Company,  has  been  appointed  pur-  :  ■ 
chasing  agent  at  Portland.  Ore.,  succeeding  R.  Koehler,  retired,    y. 

G.  E.  Scott,  acting  purchasing  agent  of  the  Missouri.  Kansas -• 
&  Texas,  has  been  appointed  purchasing  agent,  with  headquarters^: 
at  St.  Louis,  Mo,.  •:,,;■■•■■  V  ;■  ■^:  V  r:^-::^-^-^-^^'^^.  ■■■■'^■•' ■^■■■-■- 
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E.    Baxter 


'    '£rnest    Baxter,    whose   appointment   as   purchasing   agent   of 

■  the   St.    Louis    Southwestern   at   St.   Louis,    Mo.,   was   announced 
in  the  July  issue,  was  horn   Octoher   11.    1SS2.  at   Delmer.   Out. 
He   receiveil   a   public 
and    high    school    educa- 

■.  tion,   and   began    railway 

:  work  in  March,  1903.  as 
messenger  in  the  lo.-al 
freight  ofhce  of  the 
Michigan  Central.  From 
May  to  Septeml)er  he 
was  with  the  Algoma 
Central  &  Hudson  Hay 
as  a  clerk  at  Sault  Ste. 
Marie.  Ont..  and  from 
October.  1903.  to  March. 
1905.  he  was  secretary 
to  the  superintendent  of 
the  Grand  Trunk  at 
London.  Ont.  Mr.  Bax- 
ter was  then  employed 
successively  in  the  oper- 
ating departments  of  the 

-;  Cincinnati.  Hamilton  & 
Dayton  at  Indianapolis. 
Ind..    and    the    Missouri 

Pacific  at  St.  Louis,  Mo.,  until  February,  1906,  when  he  l)ccame 
secretary  to  the  general  manager  of  the  St.  Louis  Southwestern 
at  St.  Louis.  In  May.  1909.  he  was  made  chief  clerk  to  the 
president  of  the  latter  road,  from  which  position  he  was  pro- 
moted to  that  of  purchasing  agent  on  June  22,  as  above  noted. 

IIexrv  (Jrville  Hukill,  purchasing  agent  of  the  Pennsylvania 

'  Lines  West  of  Pittslnirgh.  with  headquarters  at  Pittsburgh,  Pa., 
who  retired  on  June  1.  under  the  pension  rules  of  the  company, 
was  born  on  May  2?. 
1844.  a  t  Steubenville. 
Ohio,  and  was  educated 
in  the  public  schools  of 
his  native  town.  .\t  the 
age  of  lO  he  entered  the 
service  of  the  Steuben- 
ville &•  Irtliana.  now  a 
part  of  tile  Pittsl)urgh. 
Cincinnati.  Chicago  &  St. 

-'Louis,  as  a  messenger 
in  the  superintendent's 
office.  In  l.S^i3.  lie  was 
appointed  an  assistant 
oi)erator,  and  in  .\pril 
of  the  following  year 
entered  the  service  of  the 
Pittsl)urgh.  Fort  Wayne 
&  Chicago  and  the  Cleve- 
land &  Pittsburgh,  now 
part  of  the  Pennsylvania 
Lines  West  of  Pitts- 
burgh, as  telegraph  oper- 
ator and  clerk  in  the  office  of  the  purchasing  agent  at  Pittsburgh. 
He  was  promoted  on  January  1.  1877,  to  chief  clerk  to  the 
purchasing  agent,  and  ten  years  later  was  appointed  assistant 
to  purchasing  agent.  He  remained  in  this  position  until  January 
1.   1894,   when   he  was  appointed   purchasing  agent  of  the   Penn- 

•.  sylvania  Lines  West,  from  which  position  he  now  retires  after 
a  service  of  over  54  years  on  the  Pennsylvania  Lines.  M  the 
time  of  the  retirement  of  Mr.  Hukill.  the  directors  of  the  Penn- 
sylvania Company  adopted  the  following  minute :  Mr.  Hukill's 
long  service  in  the  purchasing  department  was  noted  for  the 
sound  judgment  and  business  principles  which  governed  him 
in    all    his    official    relations.      The   contracts    made    by    him    for 

'materials  and  supplies  aggregated  enormous  sums  of  money,  hut 


H. 


Hukill 


;;■;:•"•;'  Vol.  88,  No.  8 


■N-'. 


his  constant  study  of  markat  conditions  and  his  knowledge  of 


values    enabled    him    to 


ni 


ke    these    purchases    under    terms 


that  were  advantageous  to  t  le  company,  and  at  the  same  time 
fair  to  the  manufacturers.  The  integrity  of  his  character  and 
the  genial  and  winning  natur ;  of  his  personality  won  the  esteem 
and  friendship  of  his  associa'  es,  and  the  board  of  directors  takes 
great  pleasure  in  e.xpressinj  its  appreciation  of  his  able  and 
faithful  service  and  wishes  for  him  many  years  of  happiness 
and  health. 

T.  D.  SiNGi.ET.XRV  has  been  kppointed  storekeeper  of  the  Macon, 
Dublin  &  Savannah  at  Mac<ili,  Ga.,  succeeding  G.  S.  Pratt,  re- 
signed. 'T  ■' ■  '^'- ■'■'■■'■'■  ■■'.■■..■:■',.:'■. 

Rav  V.  Traxsue  has  been  sippointed  storekeeper  of  the  Lehigh 
&  New  England  at  Pen  Argyje,  Pa.,  succeeding  F.  B.  Arndt.  re- 
signed. .....  I.        .     .,....;";•   ^  .....,.;,.,. ,    _ 

OBITUARY  '■}-H.:^%'i''-:  ■'■'  '•Ai'\W-'':^i 


.  -5  <■.■  ^ 


DaxTEL   J.    Maloxe.    superintendent   of  shops,   of  the   Oregon 
Short  Line,  at   Pocatello.   Idalio.  was  shot  and  killed,  July  24, 


bv    Frank    Madden,    foreman 


of  the   tin   shop.     The   murderer. 


both  old  employees  and  had 


with  the  same  revolver,  at  oi  ce  killed  himself.     The  men  were 


ong  been  friends,  but  Madden,  it 


is  believed,   had   became   mentally   unbalanced   because   of   criti- 


cisms received  on  account  of 
was  born  at  Western  Point. 
Union  Pacific  for  a  num1)er  o 


unsatisfactory  work.  Mr.  Malone 
Md.,  in  1860.  and  he  was  on  the 
years  before  going  to  the  Oregon 
Short  Line  in  1890.  Maddert  was  60  years  old.  Malone  had 
four  brothers,  two  of  wliom  [met  death  in  murders  very  much 
like  this  one;  Edward  in  \\  ist  \'irginia  in  1896,  and  Michael, 
division  foreman  on  the  Southern  Pacific,  in  Nevada,  in  1906. 

Samuel    F.    Prince,   Jr.,    fdrmerly   superintendent   of   motive 
power   and   rolling   equipment,  of   the    Philadelphia   &    Reading. 


died  in  Xew  York  City  on  Ju 


January,    1892.   was   mechanica 
Reading,   and   then   to   tlie   fol 


y  13,  from  the  effects  of  a  bullet 


wound.     Mr.    Prince   was   bor  i   62  years   ago   and   previous   to 


engineer  of  the  Philadelphia  & 
owing  March  was  assistant  con- 
suiting  engineer  of  the  Long  Jsland.  He  was  appointed  super- 
intendent of  motive  power  in  .March,  1892.  and  from  February. 
1893.  to  -August.  1899.  was  superintendent  of  motive  power  and 
e(|ui])ment  of  the  same  road.  '  On  August  1,  1899.  he  was  ap- 
pointed superintendent  of  motive  power  and  rolling  equipment 
of  the  Philadelphia  &  Reading,  and  left  that  company  in  June. 
1904.  to  enter  the  service  of  he  Niles-Bement-Pond  Company, 
at  -New  York.  He  retired  sojne  years  ago  from  active  service 
on  account  of  ill  health. 


New  Shops 


-Atlantic  Coast  Lixe — -\  i  ontract  is  reported  let  to  D.  J. 
Rose,  Rocky  Mount,  X.  C,  for  improvements  at  Florence,  S.  C, 
to  include  a  roundhouse,  a  turntable,  planing  mill  and  machine 
shop. 

Chicago  &  North  Western.— This  com])any  is  contemplating 
building  a  180-car  capacity  repi  ir  yard  at  Clinton,  Iowa.  There 
will  be  a  total  of  four  I)uildingi.  one  brick  veneer  mill  building. 
60  by  150  ft.,  one  I)rick  veneer  shop  building.  50  by  100  ft.,  one 
frame  store  building.  22  by  15(  ft.,  and  one  frame  lumber  shed 
22  I)y  100  ft.    The  estimated  co^t  is  about  $80,000. 

Illinois  Central. — This  cotfipany  is  planning  to  lay  out  a 
small  yard  and  to  construct  shops  at  Dyersburg.  Tenn.,  the  total 
costing  about  $150,000.  i 

XoRTHERN  Pacific. — .A  roundfiouse  and  locomotive  plant,  con- 
sisting of  a  33-stall  roundhouse,  a  machine  shop  with  7  repair 
pits,  a  tank  and  paint  shop  with  5  repair  pits,  a  turntable,  coal 
docks  and  a  three-story  brick  storehouse  will  be  erected  near 
the  Union  depot  at  St.  Paul.     Estimated  cost.  $500,000.         -  V.-^ 
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Supply  Trade  Notes 


The  Railway  &  Traction  Supply  Company  has  moved  its  office 
from  room  1307  to  larger  quarters  in  room  504,  Rector  building, 
Chicago.-' '"■•  ■^■V;v-;r'.'  ■■■■■■;•;"' ;--V'...:  ;:■'-:•>,■ 

W.  G.  Willcoxson  has  been  appointed  representative  in  the 
railway  department  of  the  Garratt-Callahan  Company,  with  office 
at  27  South  Clinton  street,  Chicago,  111. 

The  American  Flexible  Bolt  Company.  Pittsburgh,  Pa.,  has 
opened  offices  at  50  Church  street.  Xew  York,  with  R.W.  Ben- 
son in  charge  as  general  sales  manager.  -   -         ■ 

H.  W.  Green,  for  the  past  ten  years  district  sales  agent  for 
the  American  Steel  Foundries  in  Pittsburgh,  has  been  elected 
vice-president  of  the  Lawrence  Steel  Casting  Company,  Pitts- 
bugh,  Pa.     .    ...  iv-.v-.^^v.     .-..V       -^.i,..   ./ :•:/ :":^':.-  .:;>.v:  v.;    ... 

Charles  R.  Crane  will  retire  sbortly  as  president  of  the  Crane 
Company,  Chicago,  to  be  succeeded  by  R.  T.  Crane,  Jr.,  now  first 
vice-president,  and  R.  T.  Crane,  3rd,  will  be  advanced  from  sec- 
ond vice-president  to  first  vice-president.  .''■.■.;•::•:  .  ■■:' V  ■ ' 

John  W.  Dix  has  been  appointed  assistant  general  sales  man- 
ager and  structural  engineer  of  the  Carnegie  Steel  Company, 
Pittsburgh,  Pa.,  succeeding  John  C.  Xeale,  who  has  resigned  to 
become  president  and  general  rnanager  of  the  Central  Siteel  Com- 
pany, Massillon,  Ohio.  >:'  it.  ,,?;-■':;■■. ;   ;'  v^':'^  'v     \1'  '.  %^-"^'iV.t  ' 

Stephen  C.  Mason,  secretary  of  the  McConway  &  Torley  Com- 
pany, Pittsburgh,  Pa.,  has  accepted  appointment  as  an  executive 
member  of  the  Railway  Business  Association.  William  McCon- 
way, president  of  the  same  company,  recently  retired  as  au 
executive  member  of  the  association.  ^'^^^^^    ';       ~ 

Harry  C.  Holloway,  who  was  for  several  years  representative 
of  the  Rail  Joint  Company,  Xew  York,  resigned  on  July  1  and 
opened  an  office  in  the  Railway  Exchange,  Chicago.  He  will 
handle  railway  supply  accounts,  representing  among  other  com- 
panies the  Keystone  Grinder  &  Manufacturing  Company,  of 
Pittsburgh.    ■:^ -:  ■■"j-'^>'--  ■.•»:,'■  ■:'  ■'  -.y^C  '-.':■    ■  ■•■,:..':r-'';'*  ■ 

The  American  Car  Roof  Company,  Chicago,  manufacturer  of 
the  Christy  steel  freight  car  roof,  has  changed  its  method  of 
business  and  now  gives  the  right  to  build  the  Christy  roof  on 
cars  to  the  car  builders  themselves  on  a  royalty  basis.  This 
arrangement  makes  it  possible  to  equip  a  car  with  this  par- 
ticular roof,  in  the  same  shop  that  the  car  itself  is  being  built. 

Mudge  &  Co.,  Chicago,  are  now  manufacturing  and  selling 
their  own  passenger  car  ventilator  which  is  known  by  the  trade 
name  "Mudge-Peerless."  This  company  is  now  representing  in 
western  territory  the  Chambers  Valve  Company  of  New  York. 
The  Chambers  throttle  valve  now  being  exclusively  manufactured 
by  the  latter  company  was  recently  acquired  from  the  Watson- 
Stillman  Company.  ....._,;.  >.,:        ::.,      ;  .:„ 

The  Railroad  Valuation  Company  has  recently  been  organ- 
ized, with  offices  at  25  Broad  street,  Xew  York,  with  a  staff 
of  engineers,  analysts  and  accountants  of  wide  experience  in 
valuation  work  for  the  purpose  of  preparing  maps  and  other 
(lata  for  railroads  who  have  to  submit  such  data  in  the  federal 
valuation  and  may  not  otherwise  have  the  advantage  of  a 
special  staff  for  this  work.  ■-'/?■■  ^  ■■     :'■■."/•;  >    "•  •• 

Ralph  W^.  Perry,  chemist  and  engineer  of  tests  for  the  Michi- 
gan Central  during  the  construction  of  the  Detroit  river  tunnel 
and  the  improved  terminal  facilities  at  Detroit,  has  severed  his 
connection  with  the  company  and  has  leased  its  laboratory  at 
I'ifth  street  and  River  Front,  Detroit,  renaming  it  the  Perry  Test- 
ing Laboratory,  with  the  idea  of  conducting  a  general  chemical, 
inspecting  and  testing  business*. '.  .,  '--■",■• 

Joseph  T.  Ryerson  &  Son,  Chicago,  have  taken  over  the  plant, 
merchandise,  equipment  and  good  will  of  the  W.  G.  Hagar  Iron 


Company,  St.  Louis.  Mo.     It  is  the  intention  of  the  company  td-_^:.-  • 
supplement  the  plant  of  the  latter  with  complete  modern  ware-:  ";    ':, 
houses  and  equipment   for  the  handling  and  cutting  of  shapes^;  '  :  : 
reinforcing   bars   and   similar   lieavy    material.       Ryerson   &    Son 
will  thus  be  aljle  to  render  immediate  service  in  their  lines  of 
finished  steel  to  customers  in  the  territory  tributary  to  St.  Louis.-^.'  '•■  , 

Oh  June  19,  the  United  States  patent  office  issued  to  William. :-!;;:,' 
R.   McKeen.  president  of  the    McKeen   Motor    Car    Coinpany,.H  ^ ;.- . 
Omaha,  Neb.,   patent     Xo.   3S2,725,   covering   all-steel   box  cars^   ;■ . : 
including    underframe.    superstructure,   the    steel    box,   the    steel 
bracing   and   the   diagonal    bracing.      This   patent    has   been    in 
litigation  since  1906  in  two  interference  cases  which  have  been 
passed  on  bj'  the  examiners  in  chief,  the  commissioner  of  patents:.;^     ^ 
and  the  court  of  appeals  of  the  District  of  Columbia,  sustaining 
practically    every    claim    made     liy    Mr.   McKeen.       The     Union 
Pacific  steel  box  cars  built  in  1906  and  1907  were  built  under  this 
patent  /  \--:-;'v---"^--;;'-:-;r;.  ■;■  *;^^^^  .}^'''-y"-;V'::J_A^  Ar-'.^^'-'-i'V 

C.  W.  Cross  has  been  appointed  Chicago  representative  of  the;  ' -' 
Equipment  Improvement  Company,  New  York.  Mr.  Cross  bcr ..  ' .  v" 
gan  his  railroad  experience  with  the  Pennsylvania  Lines  \\'est 
and  left  that  system  when  assistant  master  mechanic  at  Fort 
Wayne  to  become  master  mechanic  of  the  Lake  Shore  &•  Michi- 
gan Southern,  with  headquarters  at  Elkhart,  Ind.  He  was  made 
superintendent  of  apprentices  of  the  New  York  Central  Lines 
in  1906  when  that  system  revised  and  centralized  its  apprentice- 
ship department  to  meet  modern  conditions.  Mr.  Cross'  work  in 
the  development  of  this  department  is  widely  known  and  re- 
quires no  comment.  .:v">^-  "/•.^'■?\0'.;^^»;- -,  1,..'^;!;,  ,*■  ^ 

Judge  Hazel  in  the  U.  S.  District  Court  at  Buffalo  has  upheld 
the  directors  and  majority  stockholders  of  the  United  States 
Light  &  Heating  Company,  Niagara  Falls,  X,  Y.,  in  the  receiver- 
ship of  that  corporation  by  ordering  the  answer  of  Henry  A. 
Ackerman  stricken  out  and  vacating ,  the  appointment  of  re- 
ceivers in  the  action  which  was  brought  by  the  Pichcr  Lead 
Company.  Simultaneously,  he  appointed  James  O.  Moore,  of 
Buffalo,  and  James  A.  Rol)erts,  of  Xew  York,  receivers  in  a  new- 
action  brought  by  the  Central  Trust  Company  of  Xew  York, 
which  holds  $200,000  of  the  company's  notes.  The  Central  Trust  -  ; 
Company  is  not  antagonistic  to  the  existing  control  of  the  United 
States  Light  &  Heating  Company.  The  plaintiffs  in  the  other 
receivership  proceeding,  Henry  A.  Ackerman  and  G.  M.  Walker, 
who  were  appointed  receivers  at  the  outset  of  the  Picher  Lead 
Company's  action,  were  removed  a  few  days  3igo.-::4':-  ./:,'•:■■  :c^>\;^:-}^^.-: 


The  Smoke  Nuts.\xce  ix  1835.— For  a  method  of  building 
chimneys  that  will  not  smoke,  contract  the  space  immediately 
over  the  fire  so  you  may  be  sure  of  the  air  being  well  heated 
there ;  this  will  ensure  a  current  upw  ards.  All  chimneys  should ; 
be  carefully  built,  and  every  joint  well  filled  with  mortar,  so  as 
to  prevent  communication  in  case  of  fire.  (Dr.  T.  Cooper.}— 
From  American  Railroad  Journal,  August  22,  1835.  ''■■■'•■'■ 

Use  of  Silver  in  Moving  Picture  Films. — The  largest  single 
use  for  silver,  outside  of  the  manufacture  of  silver-plated  ware,-    ;• 
is  in  the  manufacture  of  photographic  plates,  films,  and  paper.:,-  ■• 
The  manufacture   of  films   for  moving  picture   use  has   now   be- 
come an  enormous  business,  and  it  is  probable  that  in  the  future 
this  will  bring  the  largest  consumption  of  silver.     The  silver  i»  W 
used  in  photography  for  making  the  light-sensitive  emulsion  and.  ..'^ 
is  principally  the  bromide  of  silver. — The  Engineer.  ■    :.  ■■■■■:i:'^ 

Troy   and   B.xllstox    R.mlroad.— We  learn,   by   the   Ballstoh 
Gazette,   the   railroad    from   the   city   of  Troy   to   that    village   is 
so  far  completed,  that  the  new  engine  with  a  train  of  passenger;.   S- 
cars  will  arrive  there  on  Thursday  or  Friday  from  Waterford.-. ' 
Thus  it  is  that  one  railroad  after  another  is  brought  into  use;  ■  ?■ 
and  it  will  not  be  many  years  before  the  mode  of  traveling  ort^'.'' 
all  the  great  thoroughfares  will  be  by  railroad  and  steamboat.—  . -; 
From  the  American  Railroad  Journal,  August  15.  1835.  r''"  v."  "i 
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Catalogs 


is  very  nicelj-  gotten  up  andi  includes  illustrations  of  a  wide  vari- 
ety of  fixtures  for  all  sizes  ol  work. 


. 


Jacks.— Catalog  !Co.  102  of  the  Duff  Manufacturing  Company, 
;  Pittsburgh,  Pa.,  contains  143  pages,  and  is  devoted  to  the  vari- 
•  ous  types  of  jacks  manufactured  by  this  company.  It  is  profusely 
!'  illustrated.  ..•'■ViftV',./.  .V'^  -■••','/   w^' ■''•■■'■^''.■'y-. 

Forcing  Machine. — .National  Forging  Machine   Talk  Xi>.  4  has 
been  issued  by  the  National   Machinery  Company,  Tiffin,  Ohio. 
:  This  is  illustrated  and  deals  with  the  effect  of  big  die  opening  on 
the  economy  of  forging  machines. 

'  Coal    Picks.— Circular    No.   67    from    the    National    Malleable 
;  Castings  Company,  Cleveland.  Ohio,  describes  the  malleable  iron 
coal  picks  for  locomotive  tenders  manufactured  by  this  company. 
Two  different  types  are  dealt  with  in  the  leaflet. 

Steel  Taped  Cable — 1  he  Simplex  \\  ire  &  Cable  Company,  201 
.  Devonshire  street,  Boston,  has  issued  a  catalog  dealing  with  the 
Simplex  steel  taped  cable.     It  is  claimed  that  this  cable  can  be 
used  underground  where  a  conduit  system  is  too  expensive. 

Hose  Coupling. — A  four  page  circular  from  the  Gold  Car  Heat- 
ing &  Lighting  Company.  Whitehall  building.  New  York,  describes 
their  No.  804-S  steam  hose  coupler.  The  special  features  of 
thi.>^  coupler  are  a  gravity  safety  trap  and  an  oscillating  gasket. 

Side  He.\d  Boring  Mill. — The  Pratt  &  Whitney  Company, 
Hartford.  Conn.,  has  issued  a  catalog  dealing  with  the  side  head 
boring  mills  manufactured  by  this  company.  A  large  number  of 
very  clear  illustrations  are  included  as  well  as  descriptive  matter. 

Hydraulic  Presses — Catalog  No.  40  from  the  Hydraulic  Press 
Manufacturing  Company,  Mount  Gilead,  Ohio,  contains  128  pages, 
and  includes  descriptive  matter  and  illustrations  of  the  various 
lines  of  hydraulic  presses  and  accumulators  manufactured  by  this 
company.  •',--.-^'--  .     .,  .-..  ,  v  ■,;  t 

Locomotive  Valvt:  Gear. — A  39  page  booklet  recently  issued 

by  the  Pilliod  Company  is  devoted  to  illustrations  of  locomotives 

to  which  the  Baker  valve  gear  has  been  applied.     It  also  contains 

information  relative  to  the  number  of  engines  which  have  been 

:equipped.       -^V-.- •.;>  .^c^.:  ,  ^^ :  «-.v'^' .: '  >':'. -i-   ■••>; 

Hammers. — A  64  page  catalog  has  been  issued  by  the  David 
Maydole  Hammer  Company,  Norwich.  N.  Y.  This  catalog  con- 
tains illustrations  of  hammers  for  a  great  variety  of  uses  with 
specifications  and  complete  indexes  in  English.  I'Vench.  German 
and  Spanish.  ,.•  •;■  ;.»; 

Flexible  Staybolts. — The  Flannery  Bolt  Company,  Pitts- 
burgh. Pa.,  has  issued  the  1914  catalog  of  the  Tate  flexible  stay- 
bolt  and  tools  for  its  installation.  This  book  is  very  completely 
illustrated  and  will  be  found  of  great  value  wherever  these 
bolts  are  used.   •••,.;: 

Heat  Treating  Furnaces. — Tate,  Jones  &  Company.  Inc.. 
Pittsburgh.  Pa.,  has  issued  a  32-page  catalog  illustrating  and  de- 
scribing their  line  of  heat  treating  furnaces.  These  furnaces  are 
for  annealing,  hardening  and  teniperitig  steel  and  for  all  heat 
treating  operations.  v  m' v'7;.vf  •"■:'•  ■  .  ' 

Cranes. — Catalog  No.  110  superseding  No.  82  has  just  been  re- 
ceived from  the  Whiting  Foundry  Equipment  Company,  Harvey, 
111.  It  contains  48  pages  illustrating  and  briefly  describing  the 
various  types  of  cranes  manufactured  by  this  company,  and  will 
be  sent  free  upon  request.  ..'-;"'  .•••..•■'. 

Det.\ch.\ble  Link  Belt. — Advance  section  A  of  general  cata- 
log No.  110  from  the  Link-Belt  Company,  Chicago,  is  devoted 
to  the  Ewart  detachable  sprocket  wheels.  It  contains  112  pages 
and  gives  a  large  number  of  illustrations  and  much  information 
pertaining  to  this  apparatus. 

Electric  Fixtures.— The  Safety  Car  Heating  &  Lighting  Com- 
pany. 2  Rector  street.  New  York,  has  recently  issued  a  95-page 
catalog  of  electric  lighting  fixtures  for  car  lighting.    This  catalog 


Serpentine  Shear. — The 
with  in  bulletin  No.  1371.  i 
Chicago.     This  machine   is 


Lennox  serpentine  shear  is  dealt 
•sued  by  Joseph  T.  Ryerson  &  Son. 
hitended  for  straight  and  irregular 
cutting  of  sheets  and  plate^  and  can  be  furnished  in  different 
sizes  varying  in  capacity  from  No.  16  gage  to  ]^i  in. 

Oxv-.\cetylene  Welding  Und  Cutting. — The  Macleod  Com- 
pany, 213  East  Pearl  street]  Cincinnati.  Ohio,  has  issued  a  40- 
page  catalog  dealing  with  me  Buckeye  Oxy-acetylene  welding 
and  cutting  outfits.  The  ca  alog  contains  illustrations  and  data 
pertaining  to  the  different  sizes  and  types  of  this  equipment 

Inserted  Tooth  Milling  Gutters. — Bulletin  No.  6  of  the  Tin- 
dcl-Morris  Company,  Eddys  tone,  Pa.,  is  devoted  to  the  Tindel 
inserted  tooth  milling  cutter.!  These  milling  cutters  are  intended 
for  any  class  of  milling  worlf  and  simplicity  of  design,  durability 
and  ease  of  maintenance  are  pmong  the  points  claimed  for  them. 

Brake  Rods. — .An  eight  pajge  booklet  issued  by  the  Schaefer 
Equipment  Company,  Oliver  building.  Pittsburgh.  Pa.,  describes 
the  solid  forged  truck  lever  •  connections  manufactured  by  this 
company.  These  rods  are  formed  without  welds,  from  heavy 
steel  plates,  the  ends  being  ditop  forged  to  form  reinforced  holes 
and  jaws.  | 

Ball  Bearings. — The  S.  K.  F.  Ball  Bearing  Company.  50 
Church  street.  New  York,  ha^  issued  bulletin  No.  16-3M  dealing 
with  the  application  of  their  product  to  electric  motors.  It  con- 
tains 37  pages,  and  includes  a  large  number  of  illustrations 
showing  the  application  of  S.  fc.  F.  ball  bearings  to  various  types 
of  motors. 

Drills. — The  July  number  of  Drill  Chips,  issued  by  the  Cleve- 
land Twist  Drill  Company,  Qeveland,  Ohio,  is  devoted  to  an 
interesting  account  of  the  processes  followed  in  the  manufacture 
of  drills  from  the  time  stock  is  received  at  the  works  until  the 
drills  are  ready  for  shipment, 
illustrated.        '■;:  iV-L;- .  '  ■.  ■ 


Friction  Saw. — Bulletin  No, 
son   &   Son,   Chicago,   describe 


It  contains  16  pages  and  is  well. 


9,071,  issued  by  Joseph  T.  Ryer- 
the  Ryerson  high-speed  friction 
saw.  This  machine  is  for  use  in  railroad  car.  frog  and  switch 
shops,  and  can  be  furnished  fcf  any  type  of  current  or  voltage, 
and  equipped  with  either  hand  ^vheel  hydraulic,  pneumatic  or  in- 
dependent motor  feed. 


f 


Car  Ventil.xtion. — Catalog  !Xo.  101  of  the  Railway  Utility 
Company,  226  South  La  Salle  $treet.  Chicago,  is  devoted  to  the 
various  types  of  car  ventilators  manufactured  l)y  this  company. 
In  addition  to  descriptions  of  the  ventilators  it  contains  a  numlier 
of  illustrations  showing  their  application  to  both  steam  and  elec- 
tric railway  passenger  equipment.         ■..•.■■.--.■  .-^  •■^.r'  ;.^-^^i>    .^'V^  .; 

Car  He.\ting  Sui'ply  Valve.*— Circulars  have  been  issued  by 
the  Gold  Car  Heating  &  Lighting  Company.  Whitehall  building. 
New  York,  describing  the  packicss  quick  opening  supply  valves 
with  both  single  and  double  oiittlets  which  have  recently  been 
developed  by  this  company  for  pse  in  car  heating  systems.  Sec- 
tional views  of  the  valves  clearlk-  show  the  construction. 

Electric  Industrial  Locomptu-es. — Descriptive  leaflet  No. 
3,723  from  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany. East  Pittsburgh,  Pa.,  deals  with  the  Baldwin-Westing- 
house  electric  locomotives  for  iidustrial  work.  These  locomo- 
tives are  for  use  in  industrial  p  ants  and  on  plantations  as  well 
as  for  hauling  coal  cars  in  powef  houses  and  other  special  work. 

Stor.\ge  Batteries  for  Locom6ti\'es. — Bulletin  No.  146,  dated 
May,  1914.  from  the  Electric  Storage  Battery  Company,  Philadel- 
phia, Pa.,  is  devoted  to  the  Iroftclad-Exide  battery  for  storage 
battery  locomotives.  The  bulletin  contains  18  pages  and  in- 
cludes a  number  of  illustrations  of  locomotives  fitted  with  this 
type  of  battery  as  well  as  (Inscriptive  matter,  tables  and 
diagrams. 
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Master 

Blacksmiths' 

Convention 


The' xonvcntion  of  the   International  Rail-*" 
road  Master  Blacksmiths'  .\ssociatioo,  held 
in  Milwaukee  ia.st  monih,  was  attended  by 
a   large   proportion   of   the   membership    of 


the   association.     Those    who    registered    attended    all    sessions, V. 
both  morning  and  afterno<jn.  in  goodly  ntitnbers.     The  program''' 
included    reports   on    fourteen    subjects,    which,    in    the   time   al-;, 
lotted,   could  not   help  but   seriously   limit  the   discussion.     The' 
association  i.s  apparently  trying  to  fully  cover  its  held  at  everj- 
convention.     The   wisdom   of  this,   especially   when  no  advance 
papers  are  pubhshed.  may  be  questioned.     It  would  seem  better 
to  restrict  the  subjects  to  those  that  are  calling  for  the  greatest 
attention  at  this  time.     By  doing  this  the  menilKTs  would  come 
to  the  convention  better  prepared  for  the  discussion  of  the  dif-.--. 
ferent   reports.     S(jme  of  the   less   important   subjects   could  be 
taken  up  every  other  year,  or  every  three  years.     The  sugges- 
tion of  Mr.  Carruthers  that  the  number  of  members  of  the  com- 
mittees be  decreased  in  order  tha*  the  committee  members  may- 
have  greater  responsibihty  is  a  good  one,  and  it  is  believed,  will 
produce  better  results. 


-.« 


Inspection 
at 


Most  of  the  articles  received  in  the  re- 
cent competition  on  engine  house  work 
laid  stress  on  the  value  of  a  thorough 
Engine  Houses  inspection  of  locomotive^  when  they  ar- 
rive at  engine  houses.  There  was  a  time  when  locomotives 
were  considerably  smaller  than  they  are  today  and  working 
conditions  were  different,  when  every  engineman  took  a 
direct  interest  in  the  locomotive  which  he  was  operating  and 
could  be  depended  on  not  only  to  make  a  thorough  inspection 
and  report  all  the  work  necessary,  but  to  personally  attend 
to  small  defects.  Undoubtedly  the  pooling  of  engines  ha«'. 
had  a  great  deal  to  do  with  the  falling  off  in  this  interest  on 
the  part  of  enginemen  and  while  it  is  decidedly  rare  to  come 
across  a  man  who  cannot  tind  enough  work  to  report  to  fill 
considerable  space  in  the  work  book,  it  by  no  means  follows 
that  the  locomotive  has  been  thoroughly  inspected.  It  i&-' 
doubtful  whether  it  is  advisable  to  relieve  the  enginemett' 
entirely  of  the  responsibility  of  inspection;  considerable  suc- 
cess has  been  reported  in  some  cases  where  the  practice  is 
employed  of  making  the  shop  inspector  go  over  the  entire 
locomotive  and  furnish  an  independent  report.  The  practice 
varies  to  quite  an  extent,  but  there  can  be  no  doubt  that  a 
thorough  inspection  at  the  engine  house  by  an  inspector  who 
is  a  trained  mechanic  will  help  greatly  in  the  tinding  of 
small  defects  and  remedying  them  before  they  become  large 
ones  and  run  up  the  cost  of  repairs. 


The    .''-^ff     I^"  t'lis  number  appears  the  Tast  of  the  series 

.        p.     t.  r-      "  "^   contributions    which    were   accepted    for 

.iJratt  Oear  1 1-     ^-  \        ,.     , 

•vx  publication  as  a  result  of  the  draft  gear 

;.:;::    Problem  competition.      They   all    favor   the    friction 

dfaft  gear,  as  did  two  out  of  twelve  of  the  pai>ers  which  were 
recommended    by   the   judges    for   publication.      In    still    another, 
part  of  the  paper  will  be  found  an  interesting  and  forceful  com-' 
munication  favoring  the  spring  gear  as  compared  with  the  fric-/ 
tion    draft    gear.      It    presents    an    entirely    new    viewpoint    and. 
rounds  out  the  discussion  as  far  as  it  has  thus  far  progressed. 
We  hope  for,  and  in  fact  we  shall  be  greatly  disappointed  if  we 
do   not    receive   many   other   communications    on    this   most   im- 
portant   problem    now    that   the    articles   presented    in    the   com- 
petition   liave   been    placed    on    record.      What    points    have   yoti- 
noticed  that  have  not  been  covered?    \\'hat  data  have  you  that' 
will   help  to  clear  up  the  problem?     We   want   it — our   readers' 
need    it !      One    thing   is    apparent.      The    Master    Car    Builders*' 
Association  has  a  big  opportunity  before  it  if  it  will  promptly 
and    effectively   investigate   and    report   on   this   problem.      Rail- 
road clubs  and  other  similar  organizations  should  actively  come 
to  the  front  in  agitating  and  discussing  it    The  .\merican  Rail- 
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"way.  Association  will  be  remiss  in  its  duty  if  it  does  not  order 
an  investigation  and  report  on  abuses  to  etjuipment  by  the  oper- 
ating department,  and  at  the  same  time  insist  on  an  immediate 
and  thorough  investigation  of  the  draft  gear  problem  by  me- 
chanical department  officers.  Theory  and  guess  work  should  1)e 
relegated  to  the  background  and  hard,  cold,  jiractical  facts 
should  settle  the  problem  once  and  ior  all.  If  they  are  not 
available,  and  apparently  they  are  not  to  any  very  great  extent. 
:then  those  in  authority  should  set  the  machinery  in  motion  to 
develop  them,  for  surely  the  problem  is  not  insurmountable  if 
properly  handle<l. 


y  ''.:.■■        f^  The   series   of  articles   on   defective   box 

;;.:..■  cars  and  damaged  freight  which  appeared 

.y  ;,-:;:^Department  j^^   ^,^^    Railway   Age   Gazette   about   two 

•     .  Competition  years    ago    attracted    considerable    atten- 

tion and  since  that  time  there  has  been  quite  an  advance 
made  in  the  design,  construction  and  maintenance  of  box 
cars  along  the  lines  of  providing  greater  protection  for  the 
lading.  There  remains  a  great  deal  to  be  done,  however,  and 
with  a  view  to  developing  a  better  understanding  of  the  de- 
fects of  box  cars  and  the  remedies  which  should  be  applied, 
we  announced  in  the  August  issue,  page  395,  a  competition 
to  close  ^)ctol>er  15.  1914.  on  defective  box  cars  and  how  the 
defects  may  be  eliminated.  Leaving  the  draft  geai"  out  of 
•iconsideration.  what,  in  your  opinion,  is  the  greatest  defect  in 
box  cars  and  how  can  it  best  be  remedied?  A  prize  of  $50 
will  be  awarded  for  the  best  paper  outlining  what  the  writer 
considers  the  most  important  defect  and  providing  sugges- 
tions as  to  how  it  may  be  overcome.  The  judges  will  base 
their  decision  on  the  practical  value  of  the  suggestions  of- 
fered. .Articles  which  are  not  awarded  a  prize,  but  which  are 
accepted  for  publication  will  be  paid  for  at  our  regular  space 
rates.';''  V  -^V;-: 


'. ;  ;  -^  i  ■.•,■■; 


Desi^nin^ 
Locomotives 


In  discussing  the  distribution  of  power 
on  page  278  of  the  June,  1914,  issue,  we 
stated  that  it  should  not  be  expected  that 
.;  to  Suit  Conditions  all  locomotives  will  work  equally  well 
under  all  conditions.  A  great  deal  can  be  accomplished  to- 
ward econ(jmy  by  carefully  studying  the  conditions  obtaining 
on  different  parts  of  a  railway  and  distributing  the  locomo- 
tives to  the  various  divisions  according  to  their  suitability 
to  the  different  conditions.  Some  roads  have  found  it  neces- 
sary to  go  t(j  ctjiisiderable  trouble  and  expense  in  studying 
the  assignment  of  power  to  the  best  advantage,  a  great  deal 
of  which  could  have  been  avoided  by  a  careful  study  of  con- 
ditions before  ordering  new  locomotives  and  the  working  out 
of  designs  t<i  cope  with  these  conditions.  It  is  by  no  means 
uncomnon  practice  for  a  railroad  to  order  a  number  of 
locomotives  of  one  class  and  after  they  arrive  to  distribute 
them  to  different  parts  of  the  road  with  very  little  regard 
to  their  suitability  to  the  work  in  that  section,  the  only  con- 
sideration being  that  there  is  a  shortage  of  power  there. 
It  is  because  of  such  practices  as  this  that  locomotives  with 
large  drivitig  wheels  are,  in  quite  a  number  of  cases,  being 
used  on  districts  with  heavy  grades  where  locomotives  with 
smaller  wheels  would  do  the  work  much  more  satisfactt)rily; 
on  the  other  hand,  it  is  poor  practice  to  design  locomotives 
to  suit  the  heaviest  operating  conditions  on  a  large  road, 
such  as  heavy  grade,  short  curvature  and  heavv-  trains  and 
then  employ  exactly  the  same  locomotives  on  districts  run- 
ning through  a  level  country  where  there  are  few  curves. 
Another  poor  practice  is  the  ordering  of  a  number  of  loco- 
motives all  equipped  with  one  type  of  grate  and  then  operat- 
ing them  on  different  parts  of  the  road  where  the  fuel  condi- 
tions are   dissin:ilar. 

When  such  practices  ?.s  these  obtain,  a  railway  is  not  get- 
ting the  maximum  possible  number  of  ton-miles  per  ton  of 
coal   from   its  b^comotives.     Economv-  in  fuel   consumption  is 


sin^e    pr 


one  ot  tlie  greatest  sin^e  problems  that  confronts  the  rail- 
ways today.  A  few  roaids  seem  to  be  giving  this  problem 
the  attention  it  deserves, ;but  there  remains  much  to  be  don. . 
The  matter  of  locomotiv-p  design  has  a  direct  and  very  coi  - 
siderable  bearing  on  fueu  economy  and  if,  in  ordering  ne  v 
locomotives,  designs  are  ^elected  to  suit  the  conditions  whicli 
are  to  be  met  and  the  engines  then  kept  as  nearly  as  possible 
on  the  service  for  whicfc  they  were  originally  intended  in- 
stead of  being  distribut  'd  indiscriminately  over  the  entire 
system,  a  long  step  will  have  been  made  in  the  right  direction 
in  the  campaign  for  fuel  economy.  Such  an  action  may,  it  is 
true,  require  a  greater  run:l)er  of  designs  to  be  employed, 
but  there  is  no  reason  \>hy  the  matter  of  interchangeabilitv 
of  such  parts  as  it  is  pesirable  to  standardize  should  be 
materially  affected. 


Vibratory  '^    islwell   known    that   the   physical   char- 

„        .  -  acteriktics  of  iron  and  steel,  as  determined 

Requirement  for       ,        ^J  .     ^    ^       ,  ,  •,      •    j- 

by   static   tests,   do   not   necessarny  mdicate 

Staybolt  Iron  ^h^t   t^ie  metal   may  not   fail   after  a   rela- 

tively short  period  of  serlice,  under  stresses  well  within  the 
elastic  limit.  Several  typei  of  vibratory  testing  machines  have 
been  developed  during  the.  past  few  years  in  an  effort  to  pro- 
vide a  test,  the  results  of  wiiich  will  bear  a  direct  relation  to  the 
ability  of  the  metal  to  maintain  its  strength  and  ductility  in 
service.  .\  vibratory  test  ivould  seem  to  be  the  logical  means 
of  determining  this  abilityi  to  resist  fatigue,  and  it  should  be 
especially  useful  when  applied  to  staybolt  iron.  So  far,  how- 
ever, such  tests  have  not  been  satisfactory.  Specimens  of  iron  taken 
from  the  same  bar  and  tested  in  the  same  machine  have  shown 
results  varying  so  widely  that  the  reliability  of  comparisons 
between  different  irons  based  upon  the  results  of  similar  tests  is 
very  much  in  doubt.  This  is  probably  due  to  lack  of  rigidity 
in  the  machines  and  to  lac|c  of  sufficiently  close  uniformity  in 
the  test  specimens.  Develofments,  however,  may  be  confidently 
expected   which   will   overcome  these   difficulties. 

The  machines  now  in  uSe  vary  widely  in  construction  and 
methods  of  operation  and  tl|e  results  are  not  comparable.  This 
condition  stands  in  the  way  of  the  general  use  of  a  vibratory 
requirement  in  specifications  for  staybolt  iron,  as  was  brought 
out  at  the  recent  meeting  of  the  American  Society  for  Testing 

the  committee  on  standard  specifi- 
This  committee,  after  a  series  of 
tests,  found  it  impossible  tp  formulate  a  standard  method  of 
testing  which  could  be  adhetled  to  on  any  two  types  of  machine ; 
and  a  vibratory  requirement  will  not  be  included  in  the  standard 
specifications  for  staybolt  iron  until  a  machine  of  sufficient 
merit  presents  itself  to  v\arfant  its  choice  as  a  basis  on  which 
to  formulate  a  standard  vibratory  requirement.  The  inclusion 
of  such  a  requirement  in  specifications  for  staybolt  iron,  in  the 
present  state  of  the  art,  does  not  seem  justified  either  as  a  mean? 
of  comparison  between  irons  or  as  a  basis  upon  which  to  accept 
or  reject  material. 


Materials    in   the   report   of 
cations    for    wrought    iron. 


.,     .      .     ,  It  is  a  btrange  attitude  that  is  assumed  by 

Mechanical  t        •     ,     i 

some  n  echanical  department  oflhcers  to- 

epar  men  vvard  a|iy   suggested   increase   in  clerical 

Records  work,    slicb    as   the    introduction   of   a   ne\\ 

form     f(jr    record-keeping    purposes.      They    seem    to    clinj. 

tenaciously  to  the  idea  tbatjthere  are  too  many  records  kep' 

already  and  that  any  addition  to  them  is  worse  than  useless 

It  is  true  that  there  are  ni^ny  records  kept  of  a  nature  tha 

makes  their  value   extremely   doubtful;   but   it   is   very   oftei 

the  case  that  while  those  k^pt  are  of  little  use  and  the  tim<- 

employed  in  their  preparation  could  be  used  to  better  advan 

tage  in  some  other  way,  there  is  time  being  lost  elsewhert 

because  of  a  lack  of  data  which  could  be  obtained  readily  i 

the   proper   records   were   available.      Chief   clerks   should   bi 

in  a   good   position   to   tell   tvhat   records   are   necessary   anc: 

what  ones  are  not,  and  a  very  good  test  to  place  on  each  onf 
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IS  the  question,  "Is  it  supplying  necessary  information;  if 
-J,   is   it   supplying  it   in   the   best  and  most   concise   form?" 

uiy  record  which  will  not  stand  this  test  should  be  discon- 
linued.  On  the  other  hand,  experience  and  necessitj^  should 
•  iictate  the  starting  of  new  records;  a  chief  clerk  who  finds 

limself  continually  having  to  furnish  information  along  lines 
not  covered  in  existing  records  should  be  able  to  judge  for 
liiniself  whether  or  not  it  is  desirable  to  keep  a  permanent 
record  of  such  information,  and  if  it  is  desirable,  a  new  form 
sliould  be  started.  The  mechanical  departments  of  many 
railways  suffer  uKjre  from  a  lack  of  information,  due  to  insuffi- 
cient records,  than  they  do  froin  too  much  record  keeping. 
There  are  mechanical  department  officers  who  do  not  make 
improvements  in  their  shops  or  in  their  organization,  simply 
because  they  have  nothing  to  show  them  where  such  changes 
are  needed,  a  condition  that  would  not  exist  if  the  proper 
records  were  kept.  In  this  connection  it  is  strange  that  the 
graphical  metho<l  is  not  employed  to  a  greater  extent  than 
it  is;  this  means  of  keeping  records  is  so  extremely  simple 
and  gives  desired  information  so  much  more  plainly  and 
(luickly  than  do  tabular  forms  that  its  use  could  be  greatly 
extended  to  advantage.     './<•'■'>■    <'■■^;'-:J:i<.•'"■'^:  r.    ';.: 


making  the  mechanical  department  more  effective  and  more 
efficient.     Will  you  help  the  editor?  v.-  ."•  :;.>  v.^'-   . .  -. 


A  W  d  •.'"'•. Til t^  popular  conception  of  an  editor 
.':  ■;'."■•-' seems  to  be  that  of  a  hard  and  tireless 
**  ■'■  ■,v^.v  V  worker  who  sits  in  his  sanctum  with 
Thanks  ,;'  .v- shirt  sleeves  rolled  to  the  elbow  and  by 
many  means  of  cun.munication  which  center  in  his  den  feels 
the  pulse  of  the  field  which  he  serves  and  prescribes  the 
treatment  which  he  considers  will  best  meet  the  needs  of  the 
patient.  This  is  all  well  enough  as  far  as  it  goes,  but  the 
editor  in  the  technical  field  today  finds  it  necessary  to  go  far 
beyond  this.  He  must  be  on  more  or  less  intimate  terms 
with  tile  men  on  the  firing  line  who  are  doing  thitigs  and 
must  spend  a  large  part  of  his  time  outside  of  his  office  study- 
ing conditions  first  hand.  His  efforts  are  successful  only 
insofar  as  he  can  enlist  and  hold  the  hearty  co-operation  of 
the  men  who  are  doing  things.  He  is  expected  to  do  and 
say  the  right  thing  at  the  right  time  and  to  act  as  a  pioneer 
or  beacon  light  in  pointing  the  way  to  better  things.  He 
does  not  expect  applause  or  appreciation  for  this.  He  does 
not  want  it.  except  as  it  may  indicate  that  he  is  "hitting  the 
nail  s<|uare   on   the   head."  ■,  ••-     •< 

W  hat  he  does  want  and  what  he  greatly  appreciates  is 
fnink  ami  square-froni-the-shoulder  criticisms  of  things  which 
are  published  in  his  journal,  or  additional  data  or  facts  to 
back  up  his  conclusions.  His  whole  heart  and  soul  is  set 
on  bettering  things  in  his  particular  field  and  indications  of 
interest  and  helpfulness  spur  him  on  to  greater  efforts.  If 
tlierc  is  one  thing  that  really  makes  him  feel  bad  it  is  an 
expression  such  as  the  following  when  he  visits  a  district 
trom  which  he  has  been  absent  for  some  time:  "You  w^ere 
away  l)ehin«l  when  you  published  that  stuff  about  the  I'reaka 
Railroad  last  year.  We  can  beat  it  all  hollow."  llf)w  much 
better  it  would  lave  been  had  the  editor  been  advised  con- 
cerning it  wlen  t!  e  question  was  a  live  issue.  Two  or  three 
nimutes  an<l  a  two-cent  stamp  would  have  done  this.  Better 
stdl,  a  clear-cut.  concise  letter  for  publication  would  have 
<lone  a  con>i(ieral)le  favor  to  both  the  readers  and  the  editor. 
. 'it  is  with  this  in  mind  that  we  wish  to  extend  hearty  ap- 
preciation to  those  of  our  readers  who  have  contributed  sc 
treely  and  so  well  to  the  communications  in  this  number. 
Ihcy  are  splendid.  Please  do  not  picture  the  editor  as  a 
dignified,  cold-blooded  machine,  who  is  too  big  or  too  far 
away  to  be  your  confidant,  or  who  does  not  need  vour  help, 
"e  IS  just  as  human  as  you  are  and  in  tl'e  effort  to  keep  in 
close  touch  with  progress  and  to  rightly  judge  the  trend  of 
events  he  needs  the  help  of  every  reader;  after  all  we  are 
really  oiie  big  association  with  one  common  interest  and  each 
pn«  of  us  owes  it  to  all   the  others  to  do  our  little  part  in 


iLfmttai^cms 

?:      of  the 
Designer 


The  engineman,  after  his  first  trip  on  the 
new  locomotive,  climbed  down  out  of  the 
cab  with  a  satisfied  smile  on  his  face. 
"That    is    sure    one    fine    engine,"    he    said. 


Why?  It  was  supposed  to  be  a  duplicate  of  the  previous  order 
and  was  built  at  the  same  works.  Examination  proved,  how- 
ever, that  it  differed  in  many  minor  respects  in  the  arrangement 
of  the  apparatus  in  the  cab  and  that  the  engineman  had  good 
cause  for  his  commendation.  The  arrangement  of  the  apparatus 
on  the  back  head  and  of  the  various  levers  and  valves  which 
the  engineman  had  to  use  were  remarkable  for  the  neatness  of 
arrangement  and  convenience  in  handling.  As  the  engineman 
put  it :  "Everything  is  exactly  where  it  ought  to  be  and  it  is 
just  like  falling  off  a  log  to  handle  her.  We  never  had  any- 
thing like  it  on  this  road."  How  did  this  improvement  come 
about  ?  Who  was  responsible  ?  On  the  earlier  order  of  loco- 
motives the  leading  locomotive  draftsman  laid  out  the  arrange- 
ment of  this  apparatus.  He  had  never  run  a  locomotive.  He 
had  seldom  been  on  one.  but  he  was  a  bright  young  fellow  who 
had  had  a  splendid  shop  experience  after  a  good  college 
training. 

Who,  then,  was  responsible  for  the  cab  arrangement  on  the 
new  locomotives?  The  general  road  foreman  of  engines  had 
visited  the  builders  when  the  first  cab  was  being  fitted  up  and 
seating  himself  on  the  engineman's  seat  box  had  pointed  out 
exactly  where  the  levers  and  valves,  gages,  etc.,  should  be  placed. 
He  knew  nothing  about  design,  but  had  spent  his  life  running 
locomotives.  As  a  result,  old  locomotives  are  now  being  changed 
as  fast  as  conditions  will  permit  and  practice,  not  theory,  will 
hereafter  govern  the  arrangement  of  cabs  on  that  particular 
road.  It  was  because  the  mechanical  engineer  realized  the  limi- 
tations of  his  staff  that  the  general  road  foreman  had  made  the 
trip  to  the  works.  It  was  because  this  same  mechanical  engi- 
neer utilized  the  practical  knowledge  of  operating  department 
and  car  repair  department  officers  that  his  office  is  credited  with 
designing  a  particularly  good  box  car  from  the  standpoint  of 
protection  to  the  lading.  One  of  the  good  signs  of  the  times  is 
the  way  such  co-operation  is  being  extended  on  most  of  our 
railroads.  Truly  it  is  a  healthy  sign  when  the  designer  awakens 
to  a  sense  of  his  limitations.  :i  ";  '':.•---•     -'■■..:, 
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Traffic   Glossary.      By    R.    E.    Riley,    instructor   in    Interstate    Commerce.    La 
Salle  Extension  University,  Chicago.     136  pages,  6  in.  by  9  in.     Bound 
in    paper.      Published   by    I^    Salle   Extension    University,    Chicago,    111. 
Price  $1. 
This  book  was  prepared  primarily  for  use  in  connection  with 
the   La  Salle   University  courses,  but  it  should  be  found  of 
great  use  to  any  student   of  traffic  matters   in   obtaining  in- 
formation as  to  the  terms  in  general  use.    The  book  is  divided 
into  four  sections,  one  giving  definitions  of  traffic  territory, 
the  second  containing  definitions  of  traffic  terms  and  abbrevia- 
tions,  the  third  treating  of  the  application  of  classifications 
and  the  last  containing  test  questions.  ........ 


Air    Brake    Catechism.      By    Robert    II.    lilackall.      406    pages,    AYi    in.    by 
6'/2   in.,   149   illustrations.      Bound   in  cloth.     Published   by  the   X<irman 
\V.     Henley     Publishing     Company,     132     Nassau     street.     New     York. 
Price  $2.      ."v:^.'.V  , '.'^ -\r^i:-'-.-\.  i^j-: 

To  a  great  many  railroad  men  this  bbolt  will  need  no  intro- 
duction. The  fact  that  this  is  the  twentj'-sixth  edition  indi- 
cates the  position  which  it  holds  in  the  railway  field.  It  is 
a  complete  treatise  on  the  Westinghouse  air  brake,  including 
the  latest  development  in  the  E-T  equipment  and  the  P-C 
passenger  brake  equipment.  The  air  train  signal  system  is 
also  considered  as  well  as  train  inspection  and  train  handling. 
The  question  and  answer  form  has  been  followed.  Several 
of  the  illustrations  are  full  page  colored  plates.  •.- :   ,.;    .• 
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Communications 


.  .^.;     MELTED     BOILER     TUBES 


ToPEKA,  Kan.,  August   12,   1914. 
To  THE  Editor: 

In  your  issue  for  August,  page  397,  appears  an  article  on 
"Melted  Boiler  Tubes,"  signed  by  XVZ,  with  a  note  stating 
that  the  correspondence  explains  itself,  and  that  you  would  be 
glad  to  have  any  of  your  readers  give  the  detaik  of  a  similar 
experience.  •/■■;"  'V". 

Some  years  ago  the  writer  had  a  similar  experience,  which 
was  more  damaging  than  the  one  in  question.  This  was  a 
Prairie  type  engine  which  had  l)een  lired  up  without  water. 
The  lire  was  in  the  boiler  not  t(j  e.xceed  forty  minutes,  when 
this  was  discovered.  The  fire  was  knocked  and  there  was  ap- 
parently no  damage  to  the  box.  In  the  course  of  an  hour  or 
so  it  was  discovered  that  some  of  the  flues  were  red  hot.  The 
fire  was  built  at  4  p.  m.,  and  at  1  a.  m.  the  stack  had  the  appear- 
ance of  a  cupola  casting  off  molten  metal.  The  boiler  had  some 
360  tlues,  all  of  which  were  melted  back  to  from  6  to  10  in. 
from  the  firebox  end.  The  boiler  got  so  hot  that  the  checks 
were  melted  off  the  outside,  the  front  flue  sheet  was  wasted  in 
thickness  ]■$  in.,  and  molten  metal  ran  out  around  the  steam 
pipes  and  exhaust  stand  and  in  the  water  space  of  the  throat 
sheet  in  the  firebox ;  the  result  was  that  we  had  to  renew  the 
outside  casing  of  the  throat  sheet  as  well  as  three  bottom  courses 
in  the  boiler.  The  firebox  was  not  damaged.  This  firebox  did 
not  have  any  arch  tubes  or  arch  brick,  so  the  trouble  could  not 
be  attributed  to  heat  from  the  brick  arch.  I  will  not  try  to  ex- 
plain the  phenomena,  as  at  the  time  this  occurred  there  were 
all  kinds  of  theories  advanced,  and  probably  the  discussion  of 
the  subject  in  your  columns  will  bring  out  the  real  cause. 

L.  H.  Y. 


■*,;•'.•  ./■••'•.■■'       Chicago,  111.,  August  13,  1914. 
To  THE  Editor  : 

Referring  to  the  damaging  of  locomotive  boiler  tubes  and 
the  tube  sheet  in  the  front  end  because  of  internal  combustion, 
as  noticed  in  the  August  issue,  page  397,  I  wish  to  direct  atten- 
tion to  a  case  which  occurred  on  the  Chicago  &  North  Western 
in  October,  1909. 

"•■We  had  a  small  four-wheel  switch  engine  working  at  Racine, 
Wis.  When  in  need  of  a  washout,  it  was  taken  to  Milwaukee, 
abfnit  23  miles  away,  on  Saturday  night.  In  this  particular  case 
it  had  worked  some  twelve  hours  at  Racine,  before  it  started 
for  Milwaukee.  Owing  to  a  delay  caused  by  a  derailed  freight 
car,  the  engine  crew  of  the  switch  engine  found  that  the  legal 
working  hours  would  expire  before  reaching  Milwaukee  and 
the  despatcher  instructed  them  to  leave  the  engine  at  Cudahy, 
about  six  miles  from  the  terminal  and  it  would  then  be  taken 
in  by  a  freight  train. 

The  engine  crew  knocked  out  the  fire  and  extinguished  it  as 
much  as  they  could  with  water.  They  left  the  engine  at  9  p.  m. 
with  40  lb.  of  steam  in  the  boiler  and  a  full  glass  of  water.  The 
engine  was  towed  to  Milwaukee  some  time  during  the  night  and 
was  in  the  yard  at  the  roundhouse  at  6:30  a.  m.  when  the  fore- 
man looked  it  over  and  ordered  it  moved  into  the  roundhouse, 
instructing  the  boiler  force  to  have  it  washed  out  and  leaving 
instructions  as  to  what  repairs  should  lie  made.  Shortly  after 
the  engine  was  placed  in  the  roundhouse,  the  boilermaker  fore- 
man advised  the  general  foreman  that  something  was  wrong 
with  it.  He  stated  that  in  making  the  connections  for  washing. 
they  found  that  one  of  the  hand  hole  plates  had  been  removed 
some  time  between  the  time  the  engine  was  left  at  Cudahy  and 
its  arrival  at  Milwaukee  and  that  when  water  was  allowed  to 
drip  into  the  boiler  from  the  overhead  connection,  a  considerable 
volume  of  steam  rushed  out  of  the  hand  hole, 
f  ■.  They  first  looked  in  the  firebox  and  found  no  fire  whatever  but 
could  sec  a  reflection  at  the  front  end  of  the  flues.    They  opened 


hotter  all  the  while.    They 
boiler    check.      The   check 
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the  front  door  and  the  flies  seemed  to  be  red  hot  and  gettin^^ 

closed  the  front  door  and  took  off  the 
kvas  fnund  to  be  very  hot,  but  the- 
could  not  see  any  fire  in  tl  e  boiler  interior.  They  again  opene 
the  front  door  and  the  fluts  immediately  began  to  become  whitt 
hot  and  it  seemed  that  a  jslight  blue  flame  was  escaping  fron 
around  the  flues  where  thty  were  inserted  in  sheet,  indicating 
that  there  was  gas  burning  bn  the  inside  of  the  boiler.  The  fron; 
door  was  again  closed  anci  a  steam  hose  was  connected  from 
the  blower  line  to  the  checw  valve  opening  in  the  boiler,  permit 
ting  the  steam  to  enter  the  poiler  shell.  There  were  some  slighi 
explosions,  but  when  the  front  door  was  again  opened  it  wa- 
observed  that  the  flues  weije  cooling  off.  The  flue  sheet,  after 
being  cooled,  appeared  to  4ave  been  in  a  fire.  It  was  red,  as 
were  the  flues  extending  baijk  from  the  front  end  for  about  2  ft. 
I  he  flues  were  all  loose  in  |he  sheet ;  otherwise  no  damage  was 
done,  and  after  calking  the  seams  at  the  front  end  of  the  boiler. 
the  flue  sheet  seams,  and  re-rulling  the  flues,  the  engine  was 
again  made  serviceable.         \  .-,  . 

We  did  not  give  this  occurrence  very  much  publicity,  as  it 
seemed  to  be  rather  uncannk.  The  flues  were  clean  inside  and 
out.  The  front  end  had  noj cinders  in  it  that  might  catch  tire: 
the  firebox  was  not  equipped  with  a  brick  arch  and  I  cannot 
give  any  reason  fgr  this  healing  but  do  believe  now  that  admit- 
ting steam  to  the  inside  of  the  boiler  saved  it  from  the  sa-.ie 
experience  as  the  one  you  iUustrated  in  your  August  number,!  ■ 
•V':'-:',  I  '  E.  H.  Wade,    -J^ 

;.'•/. V--..,  Supervisor   of    Motive   Power  and   Macliinery, 

•y  •'.■.'.;'.■.' ■  I  Chicago  &  Noitli  \Ve>tfrn. 

;  •   .  r         RECLAIMING    SCRAP    MATERIAL-     ^"i      -A 


IA.M.^RiLLo,    Tex.,    .August    15,    1914.--  ': 

Since  the  -Atchison,  Topeka  &  Santa  Fe  has  placed  material 
supervisors  at  the  different  shops  we  have  been  able  to  reduce 
the  material  charges  about  one-half  by  inspecting  all  old  and 
second-hand  parts  and  pickirig  out  those  that  may  be  repaired 
and  used  in  place  of  new  material.  The  scrap  bins  are  carefully 
watched  to  see  that  no  material  is  scrapped  that  can  be  used. 
Such  parts  as  globe  valves,  nuts,  bolts,  brasses  of  all  kinds,  and 
all  kinds  of  tools  are  repaired  and  used.  When  an  over-supply 
is  on  hand  the  surplus  is  turped  in  to  the  store  house,  and  the 
department  thus  remitting  receives  credit  for  it.  Oftentimes 
piston  rods  that  are  remove^  from  large  engines  may  be  used 
on  smaller  engines;  in  this  ca^e  they  are  sent  to  the  store  house 
and  the  proper  credit  is  giv<ii  on  the  new  rods.  Bolts  of  all 
kinds  are  reclaimed  by  straiglitening  and  recutting  the  threads. 
(ir  in  some  cases,  by  cutting  jthem  off  to  a  shorter  length  and 
rethreading  them,  they  then  being  used  as  new  bolts.  The  nuts 
are  reclaimed  by  rethreading  when  it  is  possible  to  do  so. 

Many  good  globe  valves  are:  sometimes  thrown  away  when  all 
that  is  necessary  to  put  them  n  good  condition  would  lie  a  new 
packing  nut,  disc,  or  perhaps  i  he  straightening  of  the  stem.  By 
api)lying  these  parts  we  save  tre  price  of  the  entire  valve,  which 
ranges  anywhere  from  80  cent!  to  $3.  .Another  large  item  is  the 
matter  of  rod  bushings;  whe^  they  become  a  little  loose  and 
worn  we  close  them  by  applying  shims  and  tightening  them  in 
the  rods,  instead  of  throwing  them  into  the  scrap  bin.  Wrist 
pins,  when  they  become  loose  n  the  crosshead,  are  removed  and 
turned  down  for  smaller  cngii  es :  they  also  make  good  knuckle 
joint  pins.  Wash  out  plugs  w'lich  are  too  small  for  the  original 
holes,  are  chased  down  to  a  si  laller  size  and  given  to  the  Iwiler 
washers,  who  use  them  instead  of  new  ones.  Wheels  which  are 
removed  on  account  of  rough    iournals.  worn  flanges,  or  shelled 

re  house,  credit  for  them  being 

charges  for  putting  them  in  good 

too  jthin   and  will   not   stand   another 

center. 


parts,  are  delivered  to  the  st< 
given,  less  the  amount  of  labor 
condition.     If  the   tire 
turning  we  get  cred 


ire   IS   too  jthin   and  will   i 
it  for  the  Ixle  and  w-heel 
ration    for  i  polishing  the   1 


We  have  a   preparation    for  I  polishing  the   bullseye   lubricator 
glasses  when  they  become  black.     By  keeping  them  in  good  con- 
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(lition  in  this  way  we  Tiave  not  found  it  necessary  to  draw  a 
builseye  lubricator  glass  from  the  store  house  for  more  than 
edit  months.  Flue  ends  over  6  in.  long  that  are  removed  from 
i!,;\\ -flues  when  being  applied  are  sent  to  the  store  house  and 
cndit  for  them  is  received. 

Classilication  lamps,  markers,  oil  cans  and  shovels,  are  repaired 
Lv  our  supply  man,  who  puts  in  new  handles,  solders  up  the 
kaks,  or  applies  new  glasses,  as  may  be  required.  Every  Monday 
111  irning  each  mechanic  is  given  a  half  pound  of  waste,  which 
is  to  last  him  for  the  week.  At  lirst  the  men  thought  they  could 
not  get  along  with  this  amount,  but  we  found  that  the  men  who 
complained  the  most  were  not  using  their  waste  properly,  and 
siion  convinced  them  that  they  would  be  allowed  no  more.  Since 
that  time  it  has  been  found  that  the  half  pound  will  last  them 
very  satisfactorily.  We  feel  that  these  material  supervisors 
have  saved  the  company  considerable  money,  and  their  expense 
is  fullv  warranted  by  the  work  thev  da.-. .:     *    :  -  r  ■ 

■  G.G.   COATES. 


SPRING  VERSUS  FRICTION  DRAFT  GEARS 


;-:;.-V;\V;'^'''vV?.--'^;:.::--;::';!;s-^        Harvev,   in.,  August   13,   1914. 

Tri' THE  Emtor  : 

in  reading  your  editorial  and  other  writers'  views  on  the  draft 
gear  problem  as  published  in  the  July  and  August  issues, 
it  appears  to  me  that  the  friction  draft  gears  have  been  over- 
estimated. We  have  in  this  country  two  classes  of  cars,  pas- 
senger and  freight,  and  to  illustrate  this  more  forcibly  I  have 
compared  them  with  the  home  dog  and  the  tramp  dog.  The 
Iiome  dog  (the  passenger  car)  is  fairly  well  taken  care  of  ac- 
cording to  the  ability  of  its  master.  The  tramp  dog  represents 
the  freight  car  and  he  is  kicked  from  one  place  to  another 
and  nobody  cares  whether  he  has  any  nourishment  or  shelter — 
even  at  a  bumping  post — the  main  thing  being  to  get  him  off 
one's  hands  without  giving  him  anything.  The  draft  gear  rep- 
resents the  energy  in  keeping  him  moving  and.  when  he  has 
lost  this  energy,  he  is  a  dead  dog;  same  with  the  freight  car. 

Much  has  been  written  and  more  has  been  said  on  the  draft 
gear  question  than  on  any  other  part  of  the  car.  and  less  has 
been  accomplished,  because  no  conclusions  have  been  reached 
whereby  any  body  of  men  could  agree  on  the  essential  points, 
which  are.  the  capacity  for  absorbing  and  destroying  shocks; 
initial  resistance  to  permit  an  easy  starting  of  the  train ;  flexibil- 
ity between  maximum  and  minimum,  because  of  its  effect  on 
tlif  drawl)ar  pull  and  buff  to  prevent  break-in-twos. 

As  a  rule  draft  gears  are  purchased  on  the  recommendation 
"f  the  mechanical  engineer,  who  has  gone  over  the  various 
laboratory  tests.  Alas,  the  gear  that  showed  such  beautiful 
■geometrical  curves  while  under  the  care  of  the  mechanical  en- 
•-,'ineer  in  the  laboratory  is  smashed  to  smithereens  by  a  switch- 
man when  piu  to  actual  service  conditions.  When  a  draft  gear 
!>  applied  to  a  car.  every  known  laboratory  condition  is  changed, 
there  being  no  feature  surrounding  the  service  test  correspond- 
ing to  that  by  which  the  results  shown  on  the  graphic  charts 
^\cie  produced.  Even  when  cars  are  on  a  tangent  or  straight 
tr.-ick.  the  impact  or  blows  resulting  from  two  cars  coming  to- 
.-^•thcr  are  seldom,  if  ever,  under  the  same  conditions  that  woubl 
'•tain  with  a  single  gear  in  a  testing  machine. 

It  is  well  known  that  there  is  a  vast  difference  between  a  me- 

luinical  engineer  and  a  railway  switchman ;  the  former  takes  one 

Mngle  gear  into  the  laboratory  and  takes  the  time  necessary  to 

cry  carefully  and  gently  compress  it.     On  the  other  hand,  the 

-\vitchman  is  less  careful.     He  throws  a  cut  of  loaded  cars  down 

•' gainst  other  cars  standing  .still  with  the  usual  high  sign    Cput 

them  into  clear),  which  means  at  speeds  of  from  five  to  ten  miles 

"1  hour,  and  sometimes  more,  and  it  is  all  done  in  less  than  a 

second.     Such  shocks  could  never  be  absorbed  or  destroyed  by 

^ny  draft  gear,  whether  friction,  spring  or  any  other  sort. 

'  lius  we  are  forced  to  admit  that  we  are  unable  to  entirely 
absorb  or  destroy  the   shocks   with  any  kind   of  a   draft  gear. 


The  underframe  must  do  it  or  the  car  is  out  of  commission.  ' 
The  only  thing  that  can  be  done  is  to  furnish  sufticient  resistance 
for  ordinary  running  conditions;  this  should  be,  under  present 
conditions,  not  less  than  100.000  lb.  The  average  tractive  effort 
of  road  engines  does  not  exceed  60,000  \h.  The  average  ton- 
nage trains  do  not  exceed  3.000  tons  per  train. 

I.  therefore,  favor  higher  capacity  spring  gears.     Spring  gears 
properly  applied  will  retain  their  capacity,   while  friction  gears 
will   wear   out.      I   have  seen   many  of  them   with   absolutely  no  ; 
resistance  whatever ;   still,  the  trainmen  will  pull  them  and  the  ; 
inspectors  will  pass  tliem  as  long  as  they  hold  together.      Ihey 
move  from  one  end  of  the  pocket  to  the  other,  just  like  a  solid 
block,  producing  more  lost  motion  in  a  train  than  the  link  and  , 
pin  arrangement  ever  <lid.  because  of  the  greater  drawliar  travel 
of  the  friction  gears. 

The  friction  draft  gear  people  say  the  slack  should  be  taken 
up  as  fast  as  it  wears  out.     That  is  true,  but  is  it?     Not  that  I  " 
have  noticed.     I  made  an  inspection  of  150  cars  equipped  with  ; 
friction  draft  gears  a  short  time  ago  that  were  standing  in  the  " 
yard  bunched  together,  and  I  touiul  that  an  average  of  one  out 
of  every  five  cars  had  the  horn  of  the  coupler  solid  against  the 
head   blocks.     This   proved   to   me   conclusively   that   either  the 
friction   parts   were   worn  out.   or  that   there   was  not   sufficient 
recoil  in  them  to  move  them  back  to  normal  position.     That  the  ! 
friction  draft  gears  show  up  better  in  the  train  and  laboratory  ' 
tests  when  new  is  entirely  due  to  the  difference  in  capacity,  but 
they  fall  far  short  of  the  mark  after  a  year  or  two  of  actual 
service.    Obviously  where  there  is  friction  there  is  wear,  and  the 
higher  the  resistance  the  faster  the  wear.     I  find  this  to  be  the  ! 
case  even   with   the   coupler  carry  irons,  which  only  carry  the 
weight  of  the  couplers.    W  hat  must  it  be  with  a  draft  gear  that 
has    a    resistance    500    times    greater    than    the    weight    of    the 
coupler?"-  ;:;V"  ■■■'^■■/:'A''''\\-^'u^:;''f-i^.:''  a-'^-^' ' 

In  the  laboratory  tests  given  by  Mr.  Newell,  a  9,000  lb.  weight 
falling  5y2  in.  closing  the  most  powerful  draft  spring  solid,  shows  , 
discrimination  between  the  spring  and  friction  gears,  as  no  one 
would  use  a  single  spring  gear  at  this  date  when  four  or  more 
double  coil  springs  may  be  used  in  each  end  of  the  car.  Put  . 
four  of  the  same  springs  in  a  group  and  the  result  will  show- 
four  times  greater  and  the  springs  will  retain  their  resistance 
for  the  life  of  the  car,  while  the  friction  gears  will  not. 

The  greatest  argument  against  the  spring  gears  is  a  supposed  -. 
recoil,  but  recoil  we  must  have,  or  we  have  no  draft  gear.  If 
the  recoil  is  as  great  as  some  people  say  it  is.  some  of  our  trains 
would  be  aeroplanes,  as  no  one  hesitates  to  place  sufficient 
springs  in  the  trucks  of  cars  to  properly  carry  the  load.  I  have 
seen  people  place  a  30.000  lb.  spring  in  a  testing  machine  and 
drop  a  9.000  lb.  weight  on  it  at  various  heights  and  watch  it  re- 
bound. But,  if  these  people  would  only  drop  a  50.000  lb.  weight 
on  the  same  spring,  the  result  would  be  entirely  different.  It 
would  fall  dead.        -•;;       \'.    :.,>.:  .•    :■':  ■"■■'■:.^  r-,.--"-'-:  ■.•■:■'  :-\ 

The   best    results   that   were   ever   ofrtamed   iti   railroad   train 
service,  as  1   remember  it.  was  when  the  springs  in  the  end  of 
the  cars  exceeded  the  carrying  capacity  of  the  cars.     The  trouble   -; 
today  is  that  the  capacity  of  the  cars  exceeds  the  capacity  of  ', 
the  draft  gear,  be  it  either  of  the  spring  or  friction  type.     To  ;; 
satisfy  yourself  of  this  fact,  go  out  in  any  yard  when  tonnage 
trains  are  pulling  out  and  you  will  find  ?0  per  cent  of  the  draft 
gears   stretched    out   absolutely    dead   by   a   locomotive   with   a 
tractive  effort  of  less  than  60.000  lb. 

It  is  generally  conceded  that  as  soon  as  the  friction  faces  be- 
come polished  the  gear  loses  half  of  its  original  resistance,  but 
it  is  not  admitted  that  it  falls  below  the  tractive  efforts  of  an 
ordinary  road  engine. 

It  is  not  a  question  today  of  having  sufficient  drawbar 
travel  to  start  freight  trains,  but  it  is  a  question  of  having  an 
engineer  that  can  start  a  train  without  breaking  it  in  two,  due 
to  excessive  drawbar  travel.  The  principle  is  wrong,  the  re- 
sistance should  be  increased  and  the  drawbar  travel  should  be 
reduced  to  produce  results  without  depending  on  the  engineer's 
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judgment  as  to  how  much  slack  he  can  take  with  safety,  and  not 
lose  his  head  trying  to  clear  some  passenger  train  only  to  find 
that  his  train  had  parted  and  caused  a  greater  delay. 
.'"'At  the  January  20,  1914,  meeting  of  the  Western  Railway  Club, 
the  subject  of  freight  train  handling  was  discussed.  The  whole 
evening  was  consumed  in  the  discussion  of  air  brakes  versus 
slack  in  trains,  but  no  one  produced  a  remedy  for  the  existing 
slack.      -  •  yV" .  -   ^■'-.:1  ■."-■■ '^.•-^*^1  '^^;:i■ 

In  summing  up,  I  am  satisfied,  notwithstanding  what  has  been 
said  to  the  contrary,  that  it  is  still  a  mechanical  problem  and 
must  be  solved  by  the  mechanical  department,  as  far  as  running 
conditions  are  concerned — these  must  be  made  fcol-proof.  But, 
yard  conditions  and  smashing  cars  on  the  road  by  careless  train- 
men in  switching  is  entirely  up  to  another  department. 

H.  C.  Priebe,    ■ 

•■••.\-;'./;..\  :'••■.-■,  ::y\//^-;/S--?.i  .'■.-.•'    ^  Chicago   Steel   Car   Company. 
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BRACING  OF  BOILER  HEADS 


;;".C,       Philadelphia,  Pa.,  July  _M,   1914. 

To  THE  Editor: 

I  was  much  interested  in  the  article  of  W.  X.  .\llman,  on 
Boiler  Con.struction,  in  the  March  number,  and  the  subsequent 
discussion  of  the  matter  in  your  May  issue. 

Mr.  Allman  is  correct,  regarding  the  unsupported  area  of  back 
head  and  tube  sheet,  when  he  says  that  there  are  many  views 
on  this  matter.  The  fact  that  there  are  many  views,  and  that 
they  conflict  as  they  do,  shows  pretty  conclusively  that  all  cannot 
be  right ;  and  what  follows  is  not  written  in  a  spirit  of  con- 
troversy, but  from  a  desire  to  present  for  the  benefit  of  others 
some  considerations  which  have  settled  this  question  for  me. 
It  will  be  evident  that  the  Ohio  and  Massachusetts  state  rules, 
deducting  3  in.  from  the  outside  of  the  flange  to  cover  what  the 
flange  will  carry,  can  only  properly  and  consistently  apply  within 
certain  limits  of  thickness  of  plate,  radius  of  flange  and  pressure 
to  be  carried.  It  is  not  logical,  for  instance,  to  say  that  the 
flange  of  a  head  1^4  in.  thick  will  only  carry  as  much  as  the 
flange  of  a  head  5/16  in.  thick.  Nor  is  it  any  more  rational  to 
admit  that,  if  a  head  36  in.  in  diameter  has  a  flange  radiu.s  of 
18  in.  outside,  it  requires  no  bracing  for  loads  proportionate  to 
its  thickness,  but  if  the  radius  of  the  flange  is  9  in.  it  must  be 
braced  for  all  its  area  except  3  in.  around  the  outside,  just  the 
same  as  if  the  flange  radius  were  y^  in.  Similarly  one  need 
hardly  state  a  case  to  see  that  the  flange  of  a  flat  bead,  say 
1/2  in.  thick,  can  support  a  pressure  of  60  11).  much  further  in 
from  the  flange  than  it  can  a  pressure  of  300  11).  with  equal 
safety. 

The  formula  used  by  the  British  Columbia  Boiler  Inspection 
Department  has  the  merit  of  providing  for  each  of  these  varying 
conditions,  and  the  writer  has  compared  it  with  the  practice  used 
for  years  by  one  of  our  largest  locomotive  manufacturers  and 
finds  that  they  substantially  agree.  As  given  in  their  book  of 
boiler  rules,  the  formula  is  preceded  by  the  following  statement: 
Segments  of  boiler  heads  above  or  below  tubes  to  l)e  supported 
by  stays  or  braces.  When  the  head  is  flanged  and  riveted  to 
the  shell,  a  portion  of  it  becomes  stiff  enough  tf)  carry  the  boiler 
pressure  without  depending  upon  the  braces.  The  distance  that 
thus  becomes  self-supporting  may  be  determined  by  the  follow- 
ing formula :   The  allowance  for  shell  as  stay  to  head  to  equal 


'  125  X  (7-1-  1)« 

'•V-.-.';  iic\ "  "t"   I'^dius  of  curvature  of  head  flange, 

7*   »         Pressure 

T  being  the  thickness  of  the  plate  in  sixteenths,  and  125  being 
a  constant. 

For  a  }i  in.  thick  head,  200  lb.  pressure  and  l4  in.  radius 
flange  this  gives  an  allowance  of  31^4  in. ;  while  for  a  14  in.  head, 
300  lb.  pressure  and  3  in.  radius  of  flange  the  allowance  becomes 
6  9/16  in.  When  the  bracing  of  the  flat  portion  of  the  head  is 
done  by  rods  through  from  head  to  head,  or  by  crow  feet  riveted 
to  the  head,  as  used  to  be  common  practice,  the  amounts  given 
by  this   formula   can  be   safely  allowed,   but   should   not  be   ex- 
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ceeded.  When,  however,  as  is  now  common  practice,  the  flat 
portion  of  the  head  is  braded  by  heavy  section  steel  tees,  ever 
these  limits  may  be  considerably  exceeded  with  perfect  safety 
This  serves  to  illustrate  tlje  folly  of  attempting  to  govern  by 
fixed  rules  a  business  that '  is  still  developing.  Standardizatior 
is  good  where  intcrchangeability  is  desirable,  but  to  carry  it  tt' 
extremes  is  to  entirely  paralyze  progress. 

Consider  the  head  of  the  locomotive  boiler  shown  in  Fig.  1. 
the  radius  of  the  flange  varying  from  about  3  in.  at  the  top 
to  about  6  in.  at  the  side  center  line.  The  drawing  shows  an 
arrangement  of  rods  and  tees  for  bracing  the  flat  surface.  The 
dot  and  dash  line  R  R  marks  the  edge  of  the  radius  portion 
and  the  beginning  of  the  fiat  portion  of  the  plate,  and  the  line 
D  D  is  taken  midway  bet\yeen  the  upper  row  of  screw  stays 
and  the  lower  rivets  on  the  tees ;  Si,  S3,  S^,  etc.,  indicate  the 
segments  forming  the  flat  portion  of  the  head,  each  having  one 
or  more  brace  rods  and  eacj^  being  stiffened  by  a  6  in.  by  5J4 
in.  steel  tee,  riveted  to  th^  head.  The  modulus  of  this  tee 
section  is  8.19  and  on  a  15  in.  span  (the  distance  in  this  case 
from  the  lower  rod  to  the  u^per  end  of  the  tee)  its  safe  distrib- 
uted load  is  69.920  lb.,  which  it  will  be  seen  by  what  follows  is 
much  in  excess  of  any  load  that  can  come  upon  it. 

The  area  of  the  segment  Si  equals  187  sq.  in.,  and  at  200  lb. 


pressure  the  load  upon  it  is 


of  this   load   is   the   center   ( f  gravity   of  the    segment,   a   point 


87  X  200  =z  37.400  lb.     The  center 
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187" 

sz 

148'" 

53 

108" 

S4 

39"' 

Fig.  1 


plate  and  at  the  center  of  the 
tance   from  the   outer   edge  o 


Fig.  2 


about  9.6  in.  in  from  the  out  :r  edge  of  the  flat  portion  of  the 


width  of  the  segment.  The  dis- 
the  flat  portion  of  the  plate  to 
the  center  between  the  two  lods  A  and  B  is  14J4  in.  Then, 
assuming  that  the  plate  and  :ee  act  as  a  lever  pivoted  at  the 
most  flexible  place  in  this  p)rtion  of  the  head,  that  is.  just 
inside  the  line  R  R,  we  will  h^ve  37.400  X  9.6  -^  14.25  —  25,195 
lb.,  the  load  at  the  center  between  the  rods  A  and  B.  The  com- 
bined area  of  these  two  rods,  which  are  1^  in.  in  diameter, 
is  3.534  sq.  in.  Then,  assuming  an  equal  distribution  of  the 
load  on  both  rods,  we  will  Have  25.195  ~  3.534  —  7.129  lb. 
per  sq.  in.  on  eacii.  It,  hnwi*\er,  from  various  inequalities  of 
position,  length  of  rod  or  inkial  tension  there  should  be  IVi 
times  as  great  a  load  on  B  ai  on  A,  we  would  have  5,703  lb. 
per  sq.  in.  on  .  /  and  8.555  Ibl  per  sq.  in.  on  B,  which  is  still 
within  safe  working  limits,  as^  set  by  the  boiler  inspection  de- 
partment  of  the    Interstate   Cqmmerce   Commission. 

The  load  on  the  flange  rivet^  is  equal  to  5,775  lb.,  the  direct 
?team  load  on  the  radius  portidn  of  the  flange  opposite  Si,  plus 
the  difference  between  the  tot^l  load  on  the  segment  and  that 
part  of  the  load  carried  by  tjie  rods,  or  5,775  -f  (37,400  — 
25,195)  =  17,980  lb.  Then  17.980  ^  5^  (the  number  of  rivets 
opposite  segment  5"/)  =:  3.270  lb.  per  rivet.  As  a  ^  in.  rivet 
shears  at  about  26.457  lb.,  we  wtould  have  26.457  ^  3,270  =  8.09 
as  the  factor  for  rivet  shear.  jThe  17,980  lb.  is  transmitted  to 
the  rivets  by  a  section  of  flange  over  10  in.  long,  which  is 
equivalent   to   about    1,798  lb.   pjpr   in.   of   flange   length. 

In  passing  it  may  be  noted  that  the  17.980  lb.  which  is  trans- 
mitted to  the  flange   representsi  the  load  on  90  sq.   in.,  and  a.<i 
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tlu  segment  is  about  10  in.  wide,  this  amounts  to  transmitting 
th.  load  on  the  outer  9  in.  to  the  flange.  The  amount  of  load 
tli,.:  is  thus  transferred  to  the  shell  through  the  flange  may 
cause  some  minds  to  question  whether  by  repeated  stresses  due 
to  fluctuations  of  the  pressure  the  flange  may  not  be  finally 
afTected  injuriously.  An  analogous  case  may  shed  the  light  of 
cN'ierience  here.  When  a  dished  head  is  placed  in  a  steam 
drum  it  is  subjected  to  just  such  variations  of  load  and  careful 
nii-asurements  will  show  that  under  heavy  loads  such  a  head 
yields  considerably.  The  writer  recalls  one  case  of  a  drum 
aliout  34  in.  in  diameter,  whose  dished  head  he  measured  under 
iLbt  several  years  ago.  It  was  found  that  the  dish  deepened 
over  5/16  in.  under  pressure,  but  returned  to  normal  on  the 
release  cf  the  load.  Under  ordinary  working  conditions  this 
head  mi'st  give  quite  perceptibly,  as  must  hundreds  of  other 
similar  heads,  and  no  trouble  has  developed,  nor  is  it  at  all  likely 
to,  provided  loads  are  kept  within  reasonable  limits.  As  a  head 
dished  to  a  radius  equal  to  its  outside  diameter  is  equal  in 
strength  to  a  cylindrical  shell  of  the  same  thickness  and  di- 
ameter, if  we  determine  the  diameter  of  drum  for  which,  say, 
a  Vj  in.  steel  plate  is  safe  under  a  given  pressure,  we  will  have 
a  fair  idea  of  what  is  a  reasonable  load  for  a  head  flange 
y.  in.  thick.  Assuming  a  tensile  strength  of  55.000  lb.  and  a 
ream  efficiency  of  91  per  cent,  what  diameter  shell  can  we 
make  to  carrv  200  lb.  working  pressure  with  a  factor  of  five? 
Diameter  =::  55.000  X  0.5  X  2  X  0.91  ^  5  X  200  =  50  in. 
The  area  of  a  50  in.  head  is  1.963.5  sq.  in.  The  load  on  the 
head  is  1.963.5  X  200  =  392.700  lb.  Dividing  by  157.  the  cir- 
cumference of  the  flange,  we  obtain  2.500  11).,  which  is  the 
load  i)er  inch  of  flange  length.  If  we  now  take  a  load  of  2.003 
Up.  per  inch  of  flange  length  for  our  backheads  we  will  surel}- 
lie  safe. 

Tliere  are  some  state  laws  which  will  not  admit  of  a  load  of 
9,fXX)  lb.  per  sq.  m.  on  brace  rods,  allowing  7.000  to  8,000  lb. 
per  sq.  in.  on  weldless  steel  and  only  6.000  lb.  on  welded  iron 
rods.  Twenty-five  years'  experience  with  boiler  design  con- 
vinces me  that  it  is  a  serious  mistake  to  plan  rigid  bracing  on 
heads  or  tube  sheets.  The  expansion  of  the  tubes,  and  espe- 
cially of  the  firebox  in  the  case  of  the  locomotive  boiler,  con- 
stitutes forces  that  are  destructive  if  opposed.  That  is  ideal 
bracing,  which,  while  affording  ample  support  against  the  steam 
load,  will  yet  yield,  as  a  spring  does,  to  a  greater  load.  The 
stretch  of  a  brace  rod  10  ft.  long,  loaded  to  9.000  lb.  per  sq.  in., 
is  0.036  in. ;  and  a  firebox  having  a  crown  54  in.  long  at  a 
temperature  100  deg.  F.  greater  than  the  outer  sheet  will 
expand  just  as  much.  Inasmuch  as  greater  temperature  differ- 
C'Kes  are  probable,  and  crown  sheets  are  more  frequently  longer 
than  shorter  than  54  in.,  the  need  of  elasticity  in  the  adjacent 
liracing   is   evident. 

For  a  number  of  years  it  has  been  my  habit  to  ask  of  in- 
spectors and  master  mechanics  the  question :  "Do  you  know 
I  if  any  case  of  boiler  failure  due  to  head  or  tube  sheet  brace 
rods.-"'  and  the  answer  has  been  invariably.  "No."  We  did 
nave  in  Philadelphia  many  years  ago  a  boiler  explosion  due  to 
I  he  head  giving  way,  but  it  was  a  cast  iron  head,  and  we  believe 
""braced  at  that ;  but  since  the  advent  of  flanged  steel  the 
lauures  from  weakness  in  heads  have  been  few,  if  indeed  there 
have   been   any. 

There  may  still  be  those  who  think,  notwithstanding  what  has 
een  said,  that  a  larger  number  of  smaller  rods  distributed  over 
the  tees  would  be  better  than  the  arrangement  shown.  With 
three  or  four  rods  fastened  to  one  tee,  varying  in  length,  say 
trom  3  ft.  to  12  ft,  it  is  practically  impossible  for  a  workman 
t"  so  adjust  the  tension  on  the  various  lengths  that  each  will 
bear  a  proportionately  equal  share  of  the  load  when  under 
I'Tcssure.  It  is  common  to  consider  that  the  deflection  of  the 
tee  will  equalize  the  loading,  but  when  we  figure  the  deflection 
•'tween  any  two  rod  centers  and  find  the  figure  in  the  fourth 
'lecnnal  place,  it  is  evident  that  so  small  an  amount  is  not 
worth   considering.     When  there   are  only  jLwo  rods  to  a   tee, 


however,  by  giving  the  longer   rod  the   greater   initial  tension, 
we  can  successfully  appro.ximate  an  equalization  in  the  loading. 

An  almost  ideal  method  of  bracing  would  be  with  one  rod 
only,  as  shown  in  Fig.  2.  One  mild  steel  rod  may  be  made 
large  enough  to  carry  the  load,  and  there  could  be  no  debating 
the  question  of  distribution.  Welding  could  and  should  be 
avoided,  as  it  would  only  be  necessary  to  upset  either  end  of  the 
brace  to  form  an  eye.  Two  pieces  of  boiler  plate  would  form  a 
jaw  and  an  equalizer  combined.  W^ith  a  large  steel  rivet  in 
the  eye  of  the  rod  and  two  smaller  ones  through  the  web  of 
the  tee.  such  a  construction  would  be  as  secure  as  a  bridge. 
By  moving  the  point  of  attachment  further  up  or  down  the 
tec,  the  proportion  of  load  carried  by  the  rod  and  the  head 
flanae  could  be  varied  at  will.  Corrosion  would  bear  such  a 
small  relation  to  the  area  of  the  brace  that  it  would  almost 
cease  to  l)c  a  factor.  Xo  doubt  there  will  be  objection  made 
by  some  to  transmitting  so  much  load  to  one  point  on  the 
shell,  but  tlicre  is  nothing  new  about  that.  The  Pennsylvania 
Railroad  have  for  some  years  l>een  fastening  two  rods  to  one 
point  in  the  shell,  the  rods  being  attached  one  over  the  other 
to  a  bent  steel  plate.  The  writer  has  frequently  accomplished 
the  same  purpose  by  the  use  of  a  piece  of  steel  tee  riveted  to 
the  shell,  the  rods  being  fastened  one  ahead  of  the  other  on 
the  tee. 

There  is  not  only  no  reasonable  objection  to.  but  on  the  con- 
trary there  is  a  good  reason  for  a  concentration  of  longitudinal 
stress  behind  and  before  the  opening  in  the  shell  at  the  dome. 
The  circumferential  stress  at  this  point  is  transmitted  diagonally 
on  either  .side  of  the  opening,  and  tends  to  pull  the  dome  open- 
ing together  longitudinally,  just  as  it  tends  to  stretch  it  circum- 
ferentially.  The  leakage  which  frequently  gives  trouble  around 
the  dome  results  from  this  action.  If,  however,  we  had  two 
equal  and  opposite  longitudinal  forces  at  the  front  and  back  of 
the  dome  opening,  and  of  the  same  magnitude  as  the  circum- 
ferential forces  at  this  point,  there  would  be  a  complete  balanc- 
ing of  load  and  no  tendency  to  distortion.  There  is  no  danger 
of  too  much  concentration  of  load  here;  the  <mly  trouble  is  that 
we    cannot   get   enough    to    balance.  .^<:  V  :*.•>" '-v"- 

.Any  one  can  by  a  simple  experiment  note  the  effect  described; 
take  a  sheet  of  paper,  cut  a  liberal  sized  opening  in  it.  pull  in 
tlie  direction  of  the  length  of  the  paper,  and  note  the  puckering 
edges  around  the  opening.  Then  while  you  pull,  get  some  one 
else  to  pull  at  right  angles,  and  note  how  the  sheet  straightens 
when  the  tension  is  balanced. 

Why  should  we  waste  thou.sands  of  dollars  annually  putting 
junk  into  a  boiler'  In  a  recent  locomotive  boiler  design  it  was 
noted  that  there  were  18  extra  and  unnecessary  rods  on  the 
backhead  and  10  equally  unneeded  rods  on  the  front  tul)e  sheet, 
but  what  advantage  to  safety  is  this  excess  of  strength  when, 
out  of  97  locomotive  boiler  failures  reported  by  the  Interstate 
Commerce  Commission  in  one  year,  there  were  none  due  to 
failure  by  bracing,  while  94  of  the  97  were  crown  sheet  failures, 
the  other  3  being  failures  of  lap  seam   shells? 

\.:.-  '^:"''^-''l  Thomas  H.  Walker. 


Denatirei)  Electricity.— .An  interesting  method  of  preventing 
the  improper  use  of  electric  current  has  been  devised  by  an 
Italian  engineer.  The  practice  of  making  especially  low  rates 
for  current  to  be  used  in  heating  and  cooking  devices  and  for 
elearic  power  is  becoming  general,  but  with  the  ordinary  con- 
stant potential  current  it  is  diflficult  to  detect  the  use  of  lighting 
devices  <in  circuits  intended  only  for  other  purposes.  By  the  use 
of  special  circuits  on  which  the  current  is  subject  to  extreme 
fluctuation  of  voltage  at  rapidly  recurring  intervals  the  appli- 
cation of  this  current  to  lamps  is  made  practically  impossible 
because  of  the  flicker  in  the  light.  As  the  current  is  not  entirely 
interrupted,  however,  and  the  normal  voltage  is  almost  imme- 
diately restored,  the  proper  operation  of  power  or  heating  ap- 
paratus is  not  interfered  with  and  the  rightful  use  of  the  cir- 
cuits for  their  respective  purposes  is  assured. — Machinery. 


Largest  Non- Articulated   Locomotive 


;y  Cv;.;:  :;:i;:'^;;i  ii'              Baltimore  &  Ohio  2-10-2  Type  Has  Total  Weight  of       .i^^^ri';  »W'>';;V.rWV 

-?    :0''i:';;/ft-vi;As:"              '106,000  lb.  and  Develops  84,500  lb.  Tractive   Effort     ■■''''      --.VS:^:-^;  r^ 

^,-..^:-:..v>:>-^t,-.,v.  ...            I.                          -v-.K-:S:-;:. 

;..-     -With  the  Santa  Fe  or  2-10-2  type  locomotives  built  in  1912  by  The    boiler    is    of    the    straight    top    type    with    a    combustioi 

^  the  Balilwin  Locomotive  Works  for  the  Chicago,  Burlington  &  chamber  28  in.   long  and  tif)es  23  ft.  long.     The  third  ring  ii 

;,   Quincy*  it  wa.*;  believed  that  the  limits  had  been  reached  in  loco-  the   barrel   is   tapered,   with  phe   slope  placed   on   the  bottom   ir 

:•■   motives  having  a  single  set  of  drivers.     A  considerable  advance  order  to  give  a  free  entry  toUhe  throat.    The  equipment  include> 


v  •''."^..  Longitudinal   and   Sectional   Elevations,   Baltimore  &  Ohio  2-10-2  Type  Locomotive 

both  in  total  weight  and  in  tractive  effort  has  been  made,  how-      a  Security  sectional  arch  and|a  Street  mechanical  stoker.     The 
ever,  in  a  locomotive  of  this  type  recently  liuilt  by  the  same  com- 
pany  for  the   Baltimore  &   Ohio.     This   locomotive   will   develop 
a  tractive  effort  of  84,500  lb.,  which  exceeds  that  of  many  Mallet 
articulated   locf)motives  of  the  2-6-6-2  type. 
*See  American  Engineer,    May,    1912,   page   31. 


superheater  is  of  the  Schmidt  type,  and  is  composed  of  48  ele- 
nitnts.  Tile  dome  is  of  prtssec  steel  33  in.  in  diameter  and  12  in, 
in   height. 

The  cylinders  are  each  cast   in  one  piece  with  a  half-saddle, 
and  the  castings  are  bolted  to  the  smokebox  and  to  each  other 
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I,  double  rows  of  1^  in.  bolts.  The  steam  distribution  is  con- 
trolled by  16  in.  piston  valves,  driven  by  Walschaert  motion  and 
.,  t  with  a  lead  of  ^  in.  The  valves  have  a  steam  lap  of  1  '4  in., 
a.i  J  are  line  and  line  on  their  exhaust  edges ;  the  Ragonnct 
i.iiwer  reverse  mechanism  is  applied.  Xo  vacuum  relief  valves 
are  used,  but  the  cylinders  are  equipped  with  by-pass  valves  of 
the  Sheedy  pattern. 

The  cylinders  and  sleamchests  are  lined  with  bushings  of  Hunt- 
.si)iller  metal,  and  the  piston  and  valve  packing  rings  are  of  the 


extend  the  full  depth  of  the  frames.  The  rear  frame  sections 
arc  spliced  lo  the  main  frames  immediately  back  of  the  rear 
driving  pedestals,  and  are  braced  by  a  steel  casting  which  serves 
the  triple  purpose  of  a  crosstie,  a  support  for  the  front  end  of 
the  firebox,  and  a  carrier  for  the  radius  bar  pin  of  the  trailing 
truck.  The  inain  frames  have  single  front  rails.  13  in.  deep,  cast 
integral  with  them. 

The    trailing   truck    is   of   the    Hodges   type,    with    the    spriiig 
hangers  placed  at  an  angle   so  that  they  will   swing   in  planes 
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.same  material.  1  he  pistons  are  steel  forgings.  of  dished  section, 
and  are  fitted  with  hull  rings  of  Hunt-Spiller  metal.  These 
rings  are  secured  to  the  pistons  by  retaining  rings,  which  are 
electrically  welded  in  place.  ;:,     .\.S;X-;V:^: .':"'.  •^ 

.\  total  lateral  play  between  the  rails  and  flanges  amounting 
to  1  in.  is  allowed  on  the  front  and  back  driving  wheels,  while 
the  play  on  the  second  and  fourth  pairs  is  f4  in.  The  wheels  of 
the  third  or  main  pair  have  plain  tires,  and  all  the  driving  wheels 
have  a  lateral  play  of  '4  '"•  i"  the  boxes.     These  provisions  for 


tangehtia!  to  the  arc  in  which  the  truck  st^'ings.     The  first  and 
second   pairs   of   driving   wheels   are  equalized    with    the   leading: 
truck,  and  the  three  remaining  pairs  with  the  trailing  truck. 

In  designing  this  locomotive,  care  was  necessary  in  order  to 
keep  the  overall  dimensions  within  the  specified  clearance  limits. 
The  bell  is  mounted  on  the  righthand  side  of  the  smokebox 
front,  on  a  level  with  the  lieadlight.  There  are  four  sandboxes, 
two  for  use  when  going  ahead  and  two  for  backing  up.  They  are- 
mounted  right  and  left,  on  the  top  of  the  boiler,  and  the  corners 
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End  and  Sectional  Elevations  of  the  Boiler 


flexibility  are  necessary  in  order  that  the  locomotive  can  traverse 
the  sharp  curves  on  the  mountain  divisions  of  the  Baltimore  & 
Ohio.  ^''-^^-'''V-V;"/ /^■■V.-:"'^J^^'-'t^;^  •■■^';"'  S  v  .''.-^f' 

The  frames  have  a  width  of  6  in.  and  a  depth  over  the  driving 
pedestals  of  7  in.  The  frames  are  braced  transversely  by  the 
guide  yoke  and  valve  motion  bearer ;  also  by  crossties  placed 
respectively  over  the  fourth  pair  of  driving  pedestals,  and  between 
the  fourth  and  fifth  pairs  of  driving  wheels.  The  second  and 
tourth  pairs  of  pedestals  are  also  braced  by  steel  castings  which 


are  rounded  to  keep  within  the  tunnel  clearances.     For  the  same 
reason  the  cabroof  is  rounded  with  a  comparatively  short  radius. 
The  tender  is  of  the  Vanderbilt  type,  with  capacity  for  10.000  gal. 
of  water  and  16  tons  of  coaLv 
The  following  are  the  principal  dimensions  and  data:     -..-;. 

- .  .  .  General  Data 


Gage   . .  ."'.'V.i'.i. 

Service     

Fuel   

Tractive    effort 
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...4  ft.  «%  in. 

.»  y^  V,  ■ —  Freight 

. . ...  .^v- ••  V.  .Bit.  coal 

,*;  ,..-i .  i  ^. . .  .i<4,500  lb. 
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Weight   in   working  order.  .  .^i..i.vi;...v».^  »..».v>i.*iV.-»».-.. 406, 000  lb. 

Weight  on  drivers ..336,800  lb. 

Weight   on  leading  truck 22,700  lb. 

Weight  on  trailing  truck 46,500  lb. 

Weight  of  engine  and  tender  in  workirg  cViljr 584,000  lb. 

Wheel  base,  driving 21   ft.  0  in. 

Wheel  base,  total   40  ft.  3  14. 

Wheel  base,  engine  and  tender 76  ft.  6  ii^ 

■":>';••.    '';-",'-'v^  Ratios  :.      '  ■.'■/•Iv'.'-: 

Weight  on  drivers    -f-    tractive  effort 3.99 

Total  weight   -r-  tractive  effort 4.81 

Tractive  effort   X   diam.  drivers  -i-  total  equivalent  beating  surface*.  .647.80 

Total  eijuivalent   heating  surface*   -^   grate  area 86.00 

Firebox  heating  surfacet  H-  total  equivalent  heating  surface,*  per  cent.     4.27 

Weight  on  drivers  -r-  total  equivalent  heating  surface* 44.52 

Total  weight   -i-  total  equivalent  heating  surface* 53.66 

Volume   both   cylinders    26.2  cu.   ft. 

Total  equivalent  heating  surface*    -H   vol.   cylir.ders 288.8 

Grate  area  -H   vol.  cylinders 3.36 

...,..,  ;    .       Cylinders 
isind     » « •  •  •  •  ■  mm  •'• ».  *'•  4^  w«  >>■•■•  •••.........•.»•%.•  •'«  •*«••'••■..........  oimpie 

i)iameter  and  stroke'. ".*:«».>.■,•...■ 30  in.  by  i2  in. 

'    '  '■  Valves 

Kind     Piston 

Diameter    16  in. 

Outside   lap    1  !4    in. 

Inside  clearance Line  and  line 

Lead   in   full   gear.  ..^.^.y^..  •'.,. ^. ,..  .tit,.».  }4   in. 

'''■'''  Wheels  '  '"^^ 

Driving,   diameter   over   tires 58  in. 

Driving,  thickness  of  tires 4  in. 

Driving  journals,  main,  diameter  and  Icni^th 13   in.   by    13  in. 

Driving  journals,  others,  diameter  and  length 11  in.  by  13  in. 

Kngine   truck   wheels,   diameter ii  in. 

Engine  truck,  journals   6  in.  by   10  in. 

Trailing  truck   wheels,  diameter 44  in. 

Trailing  truck,  journals   8  in.  by  14  in. 

;''.'^  .:  >'.-.■  •■:;■..  \r-w    ■■■!..        Boiler  y.'^:  :.:.};  y^^    V     V:' 

Working  pressure    200  lb. 

Outside  diameter  of  first  ring 90  in. 

Firebox,  length  and  width 132  in.  by  96  in 

Firebox   plates,   thickness }i   in. 

Firebox,   water  ^i)ace 6  in. 

Tubes — number  and   outside   diameter 269 — 254    in. 

Flues,   number  and  outside  diameter 48 — S'/t   in. 

Tubes,    length    23  ft. 

Heating    surface,    tubes ••••• 5,215   sq.   ft. 

Heating  surface,   water  tubes — .■.kf.i- 35  sq.  ft. 

Heating  surface,   firebox    .'. 258  sq.   ft. 

Heating  surface,  combustion  chamt)er 65  sq.  ft. 

Heating  surface,    total 5,573  sq.   ft. 

Superheater    heating    surface i-^-^  **'•    ^*- 

Total    equivalent   heating  surface*. , , 7,566  sq.  ft. 

Orate  arc3   «^ii«*i.'«%'4^._»>*\*«»«v*'«*  •*t.».y'*;*.*r«.»*~*'«*'***»*«*«'V*'^*»»'*      oo  sq.  11. 

.  ■•' -V-;  :":' '•-.    ■■■.      Tender  '■.■'■■■ 

Tank   . » ».....■.,. i.'^Vii*.'  — •• '...w*!. N'anderbilt 

Wheel<;.  diameter .-.. 33  in. 

Journals,  diameter  and  length 6  in.  by   II    in. 

Water   capacity    10,000  gal. 

(roal  capacity   16  tons 

:     "Total    e<iuivalent    heating    surface    =    total    evaporative    heating    surface 
.+   1.5  times  the  superheating  surface. 
•~  tfncliiding  combustion  chamber   heating  surface,  ••-•■■■■..; 

AB.\T1NG  SMOKE  AND  INCREASING  EFFI- 
CIENCY WITH  HAND  FIRING 
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.•The  following  rules  to  aid  in  abating  smoke  and  to  increase 
efficiency   with    hand   firing,   are   from    .\ppendix    I\'   of   Bulletin 
-Xo.    H.    entitled.    "Some    Engineering     Phases    of    Pittshurgh's 
Smoke   Problem."   issued  by  the   University  of   Pittsburgli. 
■-.<  1.     Fire  evenly  and  regularly.  ;—» .-v-;.^  -•  ■..';.  '::'-■:'':' 

.'2.     lire   moderate   amounts  of  coat  at   a   time   and   place   the 
.~cdal  where  it  is  needed. 
.3.     Keep  the  fire  clean,  even   and  bright  all  over;  do  not  allow 
it  to  burn  into  holes  or  thin  spots.  ;. ;    .": 

4.     Break  up  the  lumps  and  iiave  the  coal  as  nearly  as  possible 
uniform  in  size.     Do  not  fire  any  lumps  larger  than  a  man's  list. 
3.     When  a  fire  has  burned  into  holes,  do  not  thrt)w  green  coal 
on  the  bare  grates,  but  push  incandescent  fuel   into  these  spots 
before  firing. 
6.     Kegulale  the  draft   and  air  supply  to  suit  the  fire. 
■7.     Watch   the  condition   of  the   fire  and  the   steam   gage   to- 
gether.    Do  not  fire  large  quantities  of  coal. 

8.  Do  not  level  or  stir  the  fires  unless  absolutely  necessary, 
and  then  use  the  utmost  care. 

9.  Do  not  allow  ashes  and  clinkers  to  accumulate  on  the  side 
or  bridge  walls,  as  this  cuts  down  the  effective  grate  area,  and 
causes  other  troubles. 

.,10.     Do  not  allow  too  long  intervals  between  firings. 


PREDETERMINATION    OF    LOCOMOTIVE 
PERFORMANCE     \v       :^ ^  - 
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BY  PRO#.  ARTHUR  J.  WOOD 
The  Peiigi«ylvania  State  College 


1  he  fentaay 

nethod  ^o 


The  use  of  the  method  ^o  be  discussed  was  first  suggested  iji 
connection  with  problems  In  steam  railroad  operation  in  1890  m 
Goodwin's  "'kailroad  Engineers'  Field  Book."  The  application  of 
the  "speed-time"  curves  ih  electric  railroading  has  been  thor- 
oughly developed  by  C.  0.  Mailloux.*  A.  H.  .Armstrong  and 
other  engineers  and  the  theory  applied  to  steam  road  conditions 
was  explained  by  "G.  E."  ^n  the  .American  Engineer  and  Rail- 
road Journal,  .Xovember,  [1911.  The  method,  in  outline  th( 
same  as  used  fcjr  electric  raflroads  has  been  applied  by  the  writer 
to  a  few  practical  cases  of,  steam  railroad  operation  with  satis- 
factory results ;  and  probleijis  of  this  kind  have  been  complete!} 
worked  for  the  writer  by  ^.  M.  Dean  and  by  other  mechanical 
engineering  students.  Atteiition  may  be  called  to  a  study  of 
characteristic  curves  presented  by  Prof.  W.  E.  Dalby  before  the 
Institution  of  Mecl.anical  Engineers  in  October,  1912,  and  pub- 
lished in  Engineering,  Xovetiber  1,  1912.  -  •/.;;.•    ■•.:;'.v   ■< 

The  problem   before   us   is   to   find  by  graphical  methods  the 
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Speed  -  Feef  Per  Second  and  yiiki  Per  Hour. 
Fig.  1 — Characteristic  Curves 


ittiA 


least  time  m  which  a  locomttive  can  haul  a  crain  of  known 
weight  over  a  given  road  bfd.  This  may  readily  be  solved 
knowing  only  a  few  leading  dimensions  of  the  locomotive,  the 
weights  moved  and  the  graded  and  curves  over  which  the  run 
is  to  be  made.  Starting  with  calculated  tractive  force  at  different 
speeds,  a  fainily  of  curves  is  drawn,  easily  understood  and  each 
significant  in  train  operation.  v  '.•:i"''-^-',":^y^-':;:'./. 

At  the  outset,  we  find  that  the  problem  for  steam  railroads 
differs  from  that  for  electric  raction  in  that  the  tractive  force 
exerted  on  a  train  may  be  piaintained  at  a  nearly  constant 
value  by  electric  motors  froni  start  up  to  the  normal  running 
speed  of  the  train.  The  conditions  are  quite  different  with  a 
steam  locomotive.  From  stari  u])  to  50  or  60  revolutions  per 
minute,  the  tractive  force  exerted  by  a  locomotive  is  practically 
constant,  the  boiler  supplying  steam  without  drop  in  pressure. 
•As  the  speed  increases,  the  cutf-off  must  be  reduced  in  order  to 
maintain  steam  pressure,  the  result  being  a  decrease  in  tractive 
effort.  The  controlling  factorsi  determining  the  curve  of  maxi- 
mum tractive  force  in  steam  Operation  are  the  weight  on  the 
drivers  and  the  maximum  boiler  power.  The  weight  on  drivers 
is  the  controlling  factor  in  electric  traction.  -:•:■•■. 

The  method  for  solving  the  iiroblem,  in  outline,  is  as  follows: 

itutt 


*See  Transactions  .\merican  Insti 


Electrical   Engineers,  \'ol.  XIX,  1902. 
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1 1 )  Draw  the  tractive  force  and  resistance  curves,  finding  for 
lcx-1  track  and  on  grades  the  available  force  at  different  speeds 
iH'liind  the  tender.  These  may  properly  be  termed  the  "character- 
istic curves"  of  a  locomotive.  .••; .  ^\-,,/■■:'/.:^■_,:..,y\■:  -^i^ 

i2)  From  results  in  ( 1 )  draw  for  level  and  for  grades  a  "re- 

^ijirocal"  curve,   which   is  a   curve   for  different  speeds,  derived 

fr.<m  the  fundamental  dynamic  relation  between  the  force  F,  act- 

iiis?  on  a  mass  M,  producing  an  acceleration  a,  that  is  ,,.  .;; 

^:-....    -...     '  1        M       W  W  .■■■  ..:.:-'>^ 

•.'•.-••■      -1     -i-F  =  Ma  or  —  :=  —  =  —  = —  ••  -.•••-•.••.•.,-:. 

^:,  ;":  a  F         Fg        Fx  32.16 

where  F,  the  force,  and  W,  the  weight  acted  upon,  must  be  in 
barr.e  units.  This  will  be  a  curve  drawn  from  the  reciprocal  of 
the  acceleration  for  different  speeds.      :■■■    ;;■•>':-.  G.-^^'^^.-^-^''.  V'V 

(3)  Since  velocity,  Z'  ==:  a/,  the  time^  t  =—  X  i'  (for  uniform 

.^••"V  •  :>."-:c-"  ^,  ■  ^-r? >0-^  ;' ■■ ; ■.  ^''>''>^-;' ;' ^  ?  ^  >  ::'-■■''--:  '■--;' ' v'  ?^:-  V  -  -  ■ 

increase  in  speed)  represents  an  area,  obtain  the  time  to  accele- 
rate the  train  by  finding  the  area  in  proper  units  under  a  limited 
[Mrt  of  the  reciprocal  curve. 

(4)  Since  S  =  vt,  obtain  distance  S,  traveled  in  time  t,  by  find- 
ing the  area  under  the  time  speed  curve. 

(5)  By  aid  of  a  profile  map  of  the  road,  lay-off  the  time-speed 
and  time-distance  curves  for  the  train  considered,  by  aid  of 
curves  for  level  and  grades  in  (3)  and  (4)  above. 

Speed-time  curves  not  only  show  the  speed  attained  at  any 
uivcn  interval  of  time,  but  they  also  show  the  variations  in  speed 
incurring  at  various  intervals  of  time.  The  slope  of  a  speed- 
time  curve  at  any  time-point  is  an  indication  and  a  measure  of 
the  time  rate  of  change  of  speed  at  the  corresponding  instant ; 
of  time;  and  it  shows  whether  the  speed  is  constant,  is  increasing 
'If  decreasing.  A  horizontal  speed-line  indicates  constant  or  uni- 
form speed.  An  upward  slope  in  the  speed-line  indicates  in- 
creasing speed,  or  acceleration ;  a  downward  slope  indicates  de- 
creasing speed  or  deceleration.  These  characteristics  serve  to  dis- 
tinguish the  different  kinds  of  speed-time  curves. 

A  PROBLEM   SOLVED  ':''  '    "-^    '  :.  '"'^V 

Itivision   of   road   considered.:;  «:..'..';'«iW.;  .-. 


.Huntingdon   to   Tyrono,    Pa.   :' 
(a  distance  of  19.7  miles>  ; 

Atlantic   Tvpe,    Kid.; 

140  tons.,- 

55  tons. 

M70 ., 69  tons,  . 

P70. .;.',;.;. ,  >,yi';.,.^..V..j..-. . 306  tons... '^ 


570  tons. 

.«■•■•■•• 

61   tons. 

,..,..205 

lb.  per  sq.  in.  V 

20.5   in. 

80  «n..: 

•  •-«'•  i  li  •  •  -• 

........26  ii». 

..2.640  sq.   ft: \ 

..$.-;.... 

. .  ..Saturated.'.. 

I.ncomotive   used -.•.•U  ••.; 

I.iicamotive  and  tender,   total    weight....... 

f  one     B60 
Train  composed  of  seven  steel  cars  {  one 

vv,;:  -..•••::/..'■••:.•..  ■.•'a-  :  ■:     I  five 

Total     *..  .>  i 

Weight   on    the   drivers.  ..  .>,.;'. 

P>oiler  pressure  =  P 

Diameter  of  piston    =   d 

Diameter  of  drivers  :=    1)...... 

Stroke  piston    —   s 

Total    heating    surface....*...... 

Steam   ;>••• 

To  illustrate  the  method,  calculations  are  shown  for  .25  per  cent 
i;rade  and  30  m.  p.  h. 

Tractile  Effort  and  Resistance  Curves. — It  is  first  necessary 
to  draw  the  tractive  effort  curve  of  the  locomotive : 

•..■;■;■■  ■'.=;■  --"-^.-R  =  X   Speed  Factor. 

•■.•....:•■■'-■.■:;..■  D 

V.  here  P  is  the  boiler  pressure,  in  pounds  per  square  inch ;  d,  the 
vvlinder  diameter,  s.  the  cylinder  stroke,  and  D,  the  driver  diam- 
eter, all  in  inches.     This  well  known  equation  may  be  applied. 
'Mng  speed  factors  of  the  American  Locomotive  Company  or  of 
^ -e  Baldwin  Locomotive  Works.    To  show  how  they  differ,  both 
•  re  drawn  in  Fig.  1.    The  reader  should  note  that  the  above  gives 
-dues  of  the  force  at  the  rim  of  the  drivers  and  does  not  include 
"iternal  resistances  of  locomotive  or  head-wind  resistance.     The 
■  riter  has  preferred  for  this  study  to  use  the  formulas  developed 
■y    \V.    F.     Kiesel.   assistant   mechanical   engineer,    Pennsylvania 
■^'lilroad,  for  both  tractive  force  and  for  resistance  on  level  and 
""  grades.*     Mr.  Kiesel's  formula  for  the  E2d  class  reduces  to, 

53305 


T.  V.  = 


—  (22  +  .i5y)6i  —  ,iy» 


1  -t-  .0873V. 

Where  l'  is  the  velocity  in  miles  per  hour,  and  T  F'  the  capacity 
tractive  force  or  draw-bar  pull  behind  the  tender.    The  part  to  the 

See  Railway  Age  Gazette,  .\ugust  25,  1911,  page  377. 


right  of  the  fraction  includes  tocotnotive  ihtemal  friction  zrA  ~., 
wind  resistance. 

The  resistance  curves  for  the  cars  hauled  were  plotted  from 
the  following,  which  may  be  used  for  any  make  up  of  train,  grade 
and  curvature. 
R    =   Total  resistance  in  pounds  =   lOOX  +  .Oit  Hh  C:^+  20G>W   -t-   SiW 

<v  -f  16)  VWN.  ■■  ^- L-i'^c'---   ^■■'y'>■■^:v^'■'\>■^■U■:.:^'■■ 

\'    =i   Speed  in  miles  per  hour  -     '     ''/^.,^.'.^^-^  .'-i'-  ^^  "^^ ..  •^■''-'.:   '■''..■' ■'^'-■:  - 

.  N    =   Number  of  cars.  ,.;,;-•...■<: '.^'v-i-J.-io.  ';■,••.■  •-  '■:■'■■   ■■'".  ''.•!'■/"    ,  - '.' 

<•     —   Grade   (per  cent.).  {     ■      ./'^y y'-'- ;■   ''^/^}\';'i^r]^:    "•/•.■'.■■.■     V.-'i 

C    =   Curvature  in  degrees  ■',  .  .U  •i'^':."  ■■'.'.■'-.■  r-' -' -V"^     •"■''■■ 

■  \y   =   Total  weight   of  cars  in  tons.   -  ;■■:'•■■'  .••*•    ■,■.-     -.  ,.;    ■■•.«■•> 

■  CFig.  1  shows  resistance  curves  for  level  track  and  for  three  up-    ' 

grades.     The  formula  is  applicable  also  to  down-grades. 

Unbalanced  Tractive  Effort  Curve. — The  unbalanced  tractive 
effort  at  any  velocity  will  be  the  difference  between  tractive  ef-  '. 
fort  values  taken  from  the  tractive  effort  curve  and  the  values 
of  resistance  taken  from  the  resistance  curve.  Therefore,  to  lay 
off  the  unbalanced  or  available  tractive  effort  curves  at  different 
speeds,  step  off  the  distance  between  the  tractive  effort  curve 
and  the  resistance  curve  for  the  grade  in  question  and  lay  off 
these  distances  from  the  base  line.  These  distances  represent  for 
different  speeds  the  force  available  to  accelerate  the  train  and  to 
overcome  resistances  not  already  taken  into  account.  W  here  this 
curve  and  the  base  line  intersect  (which  will  be  vertically  below  the 
intersection  of  the  tractive  effort  and  the  resistance  curves)  will 
give  the  balancing  or  limiting  speed,  that  is.  the  highest  possible 
speed  which  could  be  reached,  if  the  train  runs  under  the  con- 
ditions fixed  by  these  intersecting  curves.  ;!\.f! /./..' 'v^-.i  '; 

Reciprocal  Curve. — Since.      .;_   •  '.yc-'^'':^- ^-r  ..■■:;-^y^.^' --^ 


F   =    Ma, 


W 
ft 


W 


•  .•;..,lr»-::\-Fx  32.16  vV'^r^'  <.:-A/y-,^ 
Where  F  is  the  pull  or  force  (in  pounds)  froni  the  unbalanced" 
tractive  effort  curve,  \V ,  the  weight  in  pounds  of  the  train,  in- 
cluding locomotive  and  tender.  -I-  6  per  cent  of  the  weight  of 
train.  This  additional  6  per  cent  takes  care  of  the  force  required 
to  overcome  the  inertia  of  the  rotating  parts  during  acceleration. 


''•'■■^' 


% 


*>  :  ..  >  ..  *• 


Reciprocal  Cvi:ye  for  .  ZS%  Gnaale~ 


•»-  .-V, 


aiid  is  an  avierage  value  for  widely  varying  conditions.     The  fe- 

/  .        '         '  . 

ciprocal  —  of  the  acceleration   is   plotted   for   varying   speed 

a  ^ ;..      .  •:.■,-,.-.•  ::■'■■  —.■       -■- 

differing  by  ten-mile  units.  ^...:,  :■...■•■.-••• -• 

Time-Speed  Curves  (Eig.  2). — The  time-speed  curve  is  used 
to  determine  the  speed  possible  for  a  locomotive  to  haul  the 
train  in  a  given  time.  It  is  plotted  with  velocities  as  ordinates 
and  corresponding  time  elapsed  as  abscissas.  The  time  corre- 
sponding to  a  certain  velocity,  is  found  bj'  taking  the  area  under 
the  reciprocal  curve  between  two  velocities,  a  convenient  inter- 
val being  a  difference  of  ten  miles  per  hour.     This  is  applying 

/ 
the  general  equation,  dt  =  —  </:•.    Suppose  the  plot  of  the  re- 

a 
ciprocal  of  the  acceleration  was  made  so  that  the  larger  of  the 
unit  squares  into  which  the  cross-section  sheet  is  divided, 
equaled  20  (vertical  scale)  and  the  horizontal  unit  is  five  miles 
per  hour,  or  7.31  ft.  per  sec.  as  in  Fig.  1.  Then  will  the  area 
of  any  one  large  square  equal  2  X  7.31  =  14.62  seconds.  If  a 
planimeter  is  used  to  determine  the  areas,  the  value  of  1  sq.  in. 
in  the  "seconds"  units  may  be  obtained  in  the  same  general  way 
as  when  a  large  square  on  a  cross-section  sheet  is  taken  as  the 
reference  unit.  .  ; 

The  area  under  the  .25  per  cent.,  grade  curve  in  l-"ig.  1,  up  ^" 


<>■ 


''>:'■.;■    \. 


■■  -'-^  :..-•< 


*[ .  y-  •*.  ' ' . 
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30  m.  p.  h.,  gives  a  time  when  reduced  to  the  proper  units  (as 
;..  explained  above)  of  120  seconds,  and  this  value  is  plotted  as 
-  shown :      .    ■  .;.. .    .■•...-...■         -  ,.  ■  .    Z-^. •.. 


-■  •■     /.■••.    .;     '- 

'■•    .j'  .-*:*.  '     .     -'A  ••  '  - 

'  -;v'  ^  <;^':,; 

•■  '  ■■■''.;  '.:■:  ■  '"- 

<c^^^^^^^ 

30M.P.H. 

^^^-—^^ 

'•     *       ..                "^'v'      .      • 

447  5ec. 

V  .  ■    ■ 

;  .■vvv:;:';^;;:'.:,.,^ 

'■X:  •'■■::■  'X-'. 

■  '  y 

■ 

^I205ec. 

•'"^•^'■'i:^-'--;.^'-'"''^' 

<  .'  •  V  ..- ' 


Time- Speed  Curve  for.  2S%  Grade. 


*      I  imc-Distancc    Curves    (Fig.    _'). — Remembering    that    dS    = 
';Vdt,  or  in  general   for  uniform  acceleration  .V   =:  zt,  the  point 
corresponding  to  the  space  .b"  passed  over  for  :■  =  30  m.  p.  h. 
or  ( 44  ft.  per  sec. )  on  the  .25  per  cent  grade,  may  now  be  deter- 
mined   by    reducing    tlie   area    (to   the   proper   scale)    np   to    120 


J£PStc 


■.,•..,,. 

:.'*'.•"    '■ 

■  •  -jt  . 

'''■-*' 

M 

^ 

m 

^3360  Ft 

■■-■'  ....•;.  ;•;•.. ..-. 

sible  to  attain,  and  in  such  case  the  locomotive  will  not  be  haul- 
ing to  its  limiting  capacity\  A  correction  may  be  made  in  su<  h 
cases.  I  ^     .•-    ■•.  .. 

Profile  Compensated  {Fi^.  s)- — The  profile  of  the  grade  over 
which  the  train  is  to  run  is  plotted  on  tracing  cloth  using  the 
same  distance  scale  as  was.  used  in  the  time-distance  and  spee  1- 
distance  curves.  All  the  ^urves  in  the  division  must  be  com- 
pensated, that  is.  the  grade  reduced  at  the  curve  by  such  an 
amount  that  the  total  traip  resistance  due  to  grade  and  cur\e 
will  not  exceed  the  maximtom  grade  on  a  tangent.  Each  degrt^e 
of  curvature  has  been  con^ensated  to  an  allowance  of  .035  ptr 
cent    in  grade  for  each  defree  of  curvature. 

Combiniii}^  Tinie-Distaiie^  and  Compensated  Profile  Curves 
(Fig.  s). — The  tracing  cloth  on  which  is  traced  the  compensated 
profde  is  placed  over  the  di  itance-time  curve  in  Fig.  2  so  that  the 
intersection  of  the  co-ordin  ites  at  zero  and  the  start  of  the  grade 
coincide.  The  time  curve  s  now  drawn  as  far  as  the  grade  re- 
mains the  same,  interpolatir  g  between  the  curves  to  get  the  grade 
required.  The  tracing  clot  i  is  then  moved  horizontally  until  the 
end  of  the  curve  just  drawn  falls  on  the  part  of  the  time- 
distance  curve  correspondir^g  to  the  new  grade.     This  final  point 


on  the  curve  will  give  the 
<listance  while  the  time  to 


■'...,.  Time  -  Distance  Curve  for  .ZS^  Grade 

sec.    on    the    time-speed    curve.      It    is    found   to   equal   3.360   ft. 
This  is  the  distance  run  while  accelerating  to  30  m.  p.  h. 


total  time  required  to  go  the  entire 
go  any  distance   from   one  point   to 
another  may  readily  be  obtkined  from  the  curve.  -:>..• 

Combining  Speed-Pistaui  e  and  Profile  Curves  (Fig.  3).— 
The  tracing  cloth  is  again  placed  so  that  the  intersection  <•( 
the  co-ordinates  at  zero  is  made  to  coincide  with  the  startinii 
])i>int  on  the  profile  and  tht  speed-distance  curve  traced  off  for 
the  given  grade,   interpolating  between  the  grade  curves  drawn 


6000 


.,.'■■/' 


I2P00  /S.000  24.000  30.000  36,000 

Distance  -  Feef. 

Fig.  2 — Speed-Time  Curves  for  the  Train  Considered 
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Speed-Distance  (Fig  2). — The  speed-distance  curve  is  drawn 
from  results  obtained  by  above  method  by  plotting  velocities 
as  ordinates  and  distances  corresponding  to  these  velocities  as 
abscissas.  The  accelerating  force  will  continue  to  act.  increas- 
ing the  speed  until  the  limiting  or  balancing  speed  has  been 
reached  or  nearly  reached.  However,  the  controlling  speed 
over  a  division  may  not  permit  of  as  high  a  speed  as  is  pos- 


in  order  to  approximate  to  tie  proper  grade  curve.  This  curM.- 
is  traced  as  far  as  that  grade  remains  the  same,  the  tracing  clot  i 
is  then  moved  vertically  un|il  the  end  of  the  line  traced  C'  - 
incides  with  the  new  grade  ciirve  and  this  curve  is  then  trace  i- 
The  speed-distance  curve  will  often  fall  very  rapidly  ar  1 
even  abruptly  due  to  the  fact  Ithat  a  train  coming  to  and  ascent  - 
ing  a  steeper  grade  than  the  one  on  which  it  has  been  running 
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,.  ill  slow  down.'  It  is  evident  that  it  will  take  a  certain  distance 
;  .  adjnst  its  speed  to  the  new  grade  con<litions.  To  determine 
this  distance,  we  may  apply  the  formula,  :r;--:.v^.:;-.:- .u,\ 


\-i 


S  =  70 


Where  S  is  the  distance  run  (in  feet)  to  change  from  higher 
velocity  r'j  (before  approaching  the  steeper  grade)  to  velocity  Vi, 
liiesc  velocities  l)eing  in  miles  per  hour.  Ft  is  the  tractive  force 
in  pounds  per  tons  obtained  from  the  unl)alanced  tractive  force 
.  urve  for  the  grade  being  considered,  and  for  the  average  of  the 
iwo  speeds  T^  and  I'l. 

The  results  obtained  l)y   this  method  were  checked   with  the 


The  net  result  has  been  that  a  few  good  valve  gears— mostly 
old  ideas  modernized— have  foun<l  their  way  into  actual  service. 
We  may  now  choose  from  several  practical  types,  instead  of 
trying  to  make  some  change  on  the  old  stand-by  which  would 
make  it  accomplish  the  impossil)le.  .Xny  valve  gear  which  will 
stand  the  test  of  five  years  or  more  of  service  on  .American 
roads,  and  continue  to  be  specified  on  duplicate  orders,  undoubt- 
edly has  its  good  points.  It  can  stand  on  its  actual  merits 
without  claiming  to  have  all  the  virtues.  There  is  a  tendency 
to  hail  every  reasonably  good  new  thing  as  perfect.  For  instance, 
the  Walschaert  was  at  first  claimed  by  its  promoters  to  give 
much  better  steam  distribution  than  its  predecessor;  actual 
analysis  proved  that,  with  similar  lap,  travel  and  lead,  one  ellipse 
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Fig.  3 — Speed  and  Time  for  Points  Between  Huntingdon  and  Tyrone 
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iiciual  running  schedule  of  Train  No.  21  between  Huntingdon 
.ind  Tyrone.  Determined  time  as  found  by  curves  =:  35  min- 
utes. Train  21  (similar  to  train  u.sed  in  al)ove  calculations) 
tnim  time  table.  35  minutes. 

lor  the  analysis,  here  discussed,  a  section  of  track  was  chosen 
in  which  there  are  practically  no  down-grades  or  level  track. 
I  he  method  applies  equally  well  to  such  cases  and  also  to  stop- 
I  ing  the  train  ))y  application  of  the  brakes. 


A  FEW  FACTS  ABOUT  LOCOMOTIVE 
VALVE  GEAR 


r:."  :    BY  HAL  R.  STAFFORD  v.-.    ■■... 

Xo  mechanism  connected  with  the  modern  locomotive  has  been 
ihe  subject  of  so  much  study,  discussion  and  experiment,  and  is 
at  the  same  time  so  little  understood  as  the  valve  gear.  Only 
a  few  years  ago  we  were  ready  to  condemn  unheard  any  type  of 
pear  other  than  the  Stephenson.  It  was  generally  believed  that 
this  was  the  only  one  adapted  to  use  on  American  railroads. 

Under  pressure  of  necessity,  some  intrepid  spirits  applied  the 
Walschaert  gear  to  one  or  two  experimental  locomotives.  These 
applications  were  made  in  distinctly  American  style,  with  large 
i-earing  surfaces,  and  all  members  stiff  and  heavy.  The  gear 
was  a  success  from  the  start,  and  its  obvious  advantages,  together 
with  the  almost  absolute  necessity  of  using  some  type  of  outside 
Rear  on  the  enormously  heavy  locomotives  of  the  day,  finally 
broke  down  the  barriers  of  reserve.  After  being  compelled  to 
hsten  to  reason,  we  soon  became  ready  to  listen  to  anything 
on  the  suliject  of  valve  gear;  the  pendulum  swung  the  other 
^\ay.  Inventors  got  past  the  office  boy,  and  were  treated  with 
consideration  within.  Naturally,  the  feeling  was  that  if  we  had 
been  backward  in  trying  so  good  a  thing  as  the  Walschaert 
Kcar.  why  not  look  still  farther?  \  new  crop  of  inventors  came 
"P  and  began  to  tread  the  well-worn  paths  of  the  thousands 
\\ho  in  the  past  have  helped  to  fill  the  patent  office;  old  inven- 
tions were  re-invented  and  old  fallacies  re-exploded. 


could  be  traced  almost  exactly  upon  the  other.  It  was  also 
lauded  as  the  engineer's  friend  because  it  "handled"  so  much 
easier,  its  advocates,  like  some  of  later  date,  forgetting  that 
what  makes  a  reverse  lever  hard  to  move  is  that  you  are  shifting 
one  or  both  valves  with  a  given  throw  of  lever,  usually  about 
48  in.  It  is  difficult  to  get  away  from  the  old  law  about  the 
'■power  times  the  distance  it  moves,"  but  every  now  and  then 
an  inventor  claims  to  have  evaded  it.  Some  valve  gears  handle 
hard  in  the  corners,  and  easy  when  hooked  up ;  with  some,  as 
the  Stephenson  and  Walschaert,  the  resistance  is  practically  C(»n- 
slant,  provided  the  gear  is  free;  but  the  same  total  work  is  done 
during  the  complete  movement. 

It  will  be  well  remembered  how  the  constant  lead  of  the 
Walschaert  gear  was  counted  as  one  of  its  greatest  advantages. 
Now  we  find  well  known  designers  resorting  to  the  subterfuge 
of  greatly  increasing  the  lead  in  back  motion  in  order  to  "knock 
off'  the  lead  in  full  forward  gear,  thus  imitating,  with  c<msjder- 
able  difficulty,  one  of  the  natural  peculiarities  of  the  discarded 

type.         ^-  .■S^i^;;<^^i,'-i::''i,--:,,  ''•:^>'\- 

Famous  engineers,  long  since  deceased,  have  told  us  that  there 
was  a  difference,  in  terms  of  economy,  of  only  about  (wd  per  cent, 
between  the  best  and  the  poorest  of  the  accepted  forms  of  valve 
gear.  One  could  not  have  introduced  the  compound  engine,  the 
superheater,  the  brick  arch,  or  the  automatic  stoker,  upon  a  five 
per  cent  basis ;  inventors  are  compelled  to  speak  louder  than 
this  to  obtain  a  hearing.  So.  let  us  forget  .steam  distriltution  and 
economy  in  urging  our  pet  valve  gear  upon  practical  men  ;  let 
us  cease  to  harp  on  easy  handling  and  not  laud  increasing  lead 
or  constant  lead,  but  get  down  to  brass  tacks. 

What  has  been  the  cause  of  the  downfall  of  the  so-called 
foreign  gears  in  their  earlier  applications?  The  Joy  motion  was 
tried  out  years  ago ;  the  Allan  link  motion  was  tried  on  the 
Pennsylvania  Railroad;  the  Walschaert  was  tried  many  times 
1)efore  it  fell  into  practical  hands.  These  gears  did  not  stand  up 
in  service.  Bearing  surfaces  were  inadequate  and  parts  were  too 
light,  being  subject  to  springing  and  breakage.  Conversely,  the 
points  that  have  given  the  Walschaert  and  other  modern  valve 
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gears  their  tremendous  liold  upon  the  railroads  of  today  are 
low  iiiaiiitciianoc  cost,  and  the  faculty  of  "staying  put";  accessibil- 
ity for  nisptction  and  repairs,  and  simplicity  of  the  mechanism  as 
a  whole  and  of  its  parts. 

.Having  adopted  a  form  of  valve  gear  well  suited  to  the  exact- 
ing re(iuiremcnts  of  modern  power,  there  should  be  banished, 
along  \\  lib  the  discarded  Stephenson  gear,  certain  venerable 
illusions  regarding  valve  setting.  Squaring  an  engine  has  always 
meant  equalizing  the  cut-off  in  all  positions  of  the  reverse  lever, 
often  at  the  expense  of  port  opening  at  one  end.  Almost  every 
road  has  some  engine,  or  class  of  engines,  which  sounds  lame 
even  when  the  valve  setting  report  is  perfect.  An  indicator 
card  from  one  of  these  would  quite  frequently  show  as  high 
as  20  per  cent  more  work  in  one  end  of  the  cylinder  than  the 
other,  and  yet  the  cut-off  is  equal;  the  engine  is  perfectly  square 
ill   tlie  accepted  sense. 

,  ;■  Very  few  valve  gears  are  so  well  designed  that  both  lead  and 
cut-otY  can  be  equalized  at  all  points  of  the  cut-oflf.  According 
to  regular  practice,  or  following  positive  instructions,  the  valve 
setter  unliesitatingly  sacrifices  the  former  for  the  latter. 
■  The  rule  should  be.  square  the  port  opening  in  running  cut-off, 
say  25  per  cent  cut-off  for  passenger  service  and  50  per  cent 
cut-off  for  freight  service,  laying  the  blame  for  unequal  cut-off 
on  the  designer,  where  it  properly  belongs.  A  difference  of 
2  in.  in  cut-off  will  usually  be  much  less  apparent,  both  in  the 
sound  of  the  exhaust  and  in  the  indicator  card,  than  a  difference 
of  1/32  in.  m  port  opening.  The  reason  for  this  should  be 
apparent.  At  the  higher  speeds  and  shorter  cut-offs,  port  opening 
is  sini|)ly  the  lead  plus  a  small  increment  depending  on  the  ratio 
of  lap  and  lead  to  valve  travel.  At  25  per  cent  cut-off,  in  modern 
engines,  port  opening  amoimts  to  from  '4  in.  to  ^A  hi.  At  70 
miles  an  hour,  with  the  valve  open  this  small  amount  for  a  period 
about  eqtial  to  the  snap  shot  of  a  very  fast  camera  shutter,  it 
is  almost  inconceivable  how  enough  steam  can  enter  the  cylinder 
to  produce  an  indicator  diagram.  Then  think  of  allowing  the 
opening  at  one  end  to  exceed  by  1/16  in.  (which  may  mean  25 
per  cent)  the  amount  at  the  other.  Cut-off,  on  the  other  hand, 
is  usually  a  purely  imaginary  point  on  a  high-speed,  or  even  a 
moderate-speed  locomotive  indicator  diagram;  try  to  locate  it,' 
and  then  let  some  one  else  try.  The  difference  between  the  two 
estimates  will  probably  greatly  exceed  an  amount  equivalent  to 
2  m.  on  the  stroke.  ;-^-.,:.':-^':^'--:i/-;.:  .v;^;/':. , 

_;.'  Steam  engine  slide  valve  motion,  while  it  will  always  require 
more  or  less  ingenuity  in  its  detailed  application,  is  in  principle 
beautifully  simple.  Whatever  its  type,  it  consists  of  a  mecha- 
nism to  combine  two  movements,  one  at  right  angles  to  the  other 
(i.  e.),  one  must  cease  when  the  other  is  at  its  maximum  and  to 
transmit  this  combined  movement  to  the  valve.  There  are  dozens 
of  ways  of  accomplishing  this,  most  of  which  have  been  tried 
at  one  time  or  another.  Quick  opening  and  quick  closing  of  the 
ports  has  been  the  goal  toward  which  most  inventors  have 
striven,  mostly  in  vain.  Slight  gains  in  this  respect  over 
"straight"  movement,  such  as  the  Stephenson  and  Walschaert, 
are  found  in  some  modern  gears,  the  gain  being  largely  at  one 
end  of  the  travel;  but  it  may  be  accepted  as  a  truism  that  any 
gear  accomplishing  this  desirable  feature  to  any  appreciable 
extent,  as  measured  by  the  coal  pile,  will  be  too  expensive  and 
tco  complicated  for  this  generation,  at  least. 

.  y  Many  valve  gears,  highly  suitable  to  certain  special  types  of 
locomotives,  have  been  condemned  in  this  country  because  of 
mistakes  in  their  early  applications.  Errors  have  been  most 
frequently  made  in  proportioning  parts  to  the  work  to  be  done. 
Now  and  then  new  valve  gears  have  been  tried  by  designers 
with  an  adequate  knowledge  of  some  peculiarity  of  the  type,  as 
in  the  first  applications  of  the  Walschaert.  Those  responsible 
for  these  earlier  designs  failed  to  take  into  account  the  fact 
that,  by  giving  the  Walschaert  gear  a  constant  lead  equal  to 
the  lead  of  the  Stephenson  at  running  cut-off,  they  greatly  short- 
ened the  full  gear  cut-off,  to  the  detriment  of  the  starting  power 
of  the  engine.     This  lack  of  starting  power  was  for  a  long  time 


believed  to  be  an  inherent  [defect  of  the  valve  gear,  whereas  a 
litlle  less  lap  would  have  oiercome  the  difHculty. 

l'>y  some  l)uil(!ers.  too  nui  :h  attention  has  been  paid  to  theoret- 
ical considerations  in  desig  iiing  the  Walschaert  gear.  For  i;;- 
stance,  the  location  of  tie  reverse  shaft  to  give  the  bet 
equalization  of  cut-off  in  bith  forward  and  back  motion  should 
l)e  in  front  of  the  link,  with  the  lifting  arm  extending  backwar  1. 
If  the  reach  rod  is  then  c  )nnected  directly  to  the  upper  an;:. 
the  motion  is  forward  whei  the  block  is  at  the  top  of  the  link. 
This  is  contrary  to  good  practice,  as  in  case  of  the  failure  if 
the  reach  rod,  or  the  slipning  out  of  the  reverse  lever  latcl:, 
the  engine  might  be  suddenly  reversed  while  running  at  high 
speed.  In  this  case,  as  usuil,  the  simplest  arrangement  is  besl ; 
locate  the  reverse  shaft  con\^'nient  to  the  reach  rod,  and  arrange 
the  gear  so  that  the  slip  it^  forward  motion  is  minimized.  In 
road  engnies,  let  the  back  niotion  take  care  of  itself. 

The  bogey  of  box  play,  wliich  in  certain  types  of  radial  gear 
causes  a  slight  distortion  of  'the  valve  events,  has  prevented  the 
application  (except  in  a  few"  special  cases,  where  it  seems  to  be 
giving  entire  satisfaction)  of  the  well-known  Joy  motion.  The 
same  argument  has  been  used  against  one  of  the  most  successful 
valve  gears  of  the  day.  This  [is  but  a  technicality.  It  is  extremely 
doul)tful  if  the  momentary  5  hortening  of  the  cut-off  at  one  end, 
compensated  for  by  a  corr(sponding  lengthening  at  the  other, 
has  the  slightest  effect  on  the  consumption  of  fuel  or  the  drawbar 
pull  of  the  locotnotive.  ■.•   V;  • 

-As  mentioned  before,  the  most  common  error  made  in  intro- 
ducing valve  gears  which  ;ire  used  abroad  is  that  we  cop.\ 
European  practice  in  proport^ning  the  parts,  along  with  the  idea. 
It  should  not  be  forgotten  that  American  locomotives  are  ex- 
pected to  run  between  shoppings,  which  means  from  one  in 
three  years  with  only  the  mdst  cursory  repairs,  while  European 
locomotives  receive  much  c  o.ser  attention.  Rubbing  surfaces, 
pin  bearings,  etc.,  should  be  nearly  double  in  area  as  compared 
w  ith  the  best  European  pract  ce,  and  renewable  bushings  used  in 
all  ca.ses  instead  of  take-up  licarings. 
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POWDERED  FUEL 


2.     Losses  due  to  excess  ai 
ing  of  lire  doors  are  reduced 


The  foiiowing  is  taken  from  Bulletin  No.  8,  entitled  "Some 
Engineering  Phases  of  Pittsliirgh's  Smoke  Problem,"  issued  by 
the  University  of  Pittsburgh  : 

The  main  advantages  in  he  use  of  powdered  fuel  may  be 
summed  up  as  follows: 

1.  Complete  combustion  dnd  total  absence  of  smoke,  when 
this  process  is  carried  out  irt^a  properl/  designed  and  operated 
furnace.,'  - 

and  cobling  of  furnaces  by  open- 
to  a  minimum. 

3.  Use  of  a  cheaper  gradd  of  bituminous  coal,  as  impuritie^^ 
have  very  little  effect  on  the  :  uccessfulloperation  of  the  process. 

4.  The  ability  to  meet  sudlen  changles  in  load,  and  reducing 
to  a  minimum  the  labor  inhenent  to,  firingr 

Among   the   disadvantages   are : 

1.  Danger  inherent  to  the  $torage  of  large  quantities  of  pow 
dered  fuel,  giving  rise  in  most  jrities  to  the  enactment  of  laws  pro- 
hibiting the  storage  of  large  rinantities  of  this  fuel. 

2.  Inability  to  secure,  at  a  moderate  cost,  a  satisfactory  ma 
tcrial   to  withstand  the  intcn*  heat  developed   when  operating 
this  type  of  furnace  properly.  .>-  ~j- 

3.  Tendency  of  the  stronge  •  drafts  to  carry  the  fuel  througl 
the  furnace  unburned. 

The  application  of  this  proce  s  to  the  steam  boiler  has  no  doubt 

fact  that  the  maintenance  cost  in 
rapid  deterioration  of  brick  work 
The  reliability  of  all  devices  as;  yet  applied  to  boilers,  is  question 
able.  It  is  claimed  that  savings  of  40  per  cent  have  been  madt 
when  powdered  coal  was  apjplied  to  metallurgical  processes, 
such  as  puddling,  heating  and  reheating  furnaces,  and  that  smoke 
less  operation  was  obtained  in  all  cases. 


largely  been  hampered  by  the 
daily  operation  is  high,  due  to 
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UNIFORM    INSPECTION    FOR   SPECIAL 

LOADING 


A  pamphlet  of  instructions  has  recently  been  issued  by  the 
Rock  Island  Lines  covering  the  uniform  inspection  and  carding 
of  empty  box  cars,  the  coopering  of  cars  for  grain  loading,  and 
the  stripping  of  doors  of  cars  loaded  with  flour,  with  a  view 
to  having  the  men  well  informed  and  ready  to  meet  the  heavy 
harvest  traflic.  The  pamphlet  represents  the  work  of  a  com- 
inittee  composed  of  the  assistant  to  the  second  vice-president 
as  chairman,  and  other  officers  who  arc  directly  interested  in 
the  inspection  and  handling  of  cars  for  special  commodities. 
The   following  extracts   are   taken   from   the   pamphlet:  ; 

When   empty   box   cars   have   been    repaired,    they    should   he 


Method  of  Applying  Grain   Doors 

inspected  and  carded  in  accordance  witlx  the  following  classifica- 
tion before  leaving  the  repair  track;  ^    ■■.'■-■■■  '• 

The  maximum  use  cannot  be  obtained  /""om  Ikjx  cars  if  first- 
class  cars  are  loaded  with  commodities  which  damage  the  floor 
or  lining,  slain  or  saturate  the  floor  with  oil  or  grease,  leave  a 
stench,  make  unfit  for  carrying  flour,  merchandise,  etc. ;  or  which 
could,  with  safety,  be  loaded  in  a  car  in  poorer  condition  or 
in  a  car  of  a  different  class. 

To  reduce  to  a  minimum  the  difference  of  opinion  between 
car  inspectors,  the  following  rules  have  been  provided,  specifically 
indicating  the  parts  to  be  examined  and  conditions  required 
to  properly  card  cars  for  various  classes  of  lading: 


'■"WcnoH*  TO  cAK  mracTOM  coTBsnia  ezamihatior  or  emptt  box  cabs  avd  coiTDrnoH 

KBqmaSD  to  PBOrlKLT  CABD  THZH  fob  LOADIHO  rLOUK,  CKMIlfT, 
OKAIK  AHD  BOUOH  rUIOHT. 

rirto  UIM 
■XAHIino 

TLOVM 

Tat 

CXHIirT 

For 
OBAIlf 

For 
mODOB  niEXOHT 

^'ty  iprliuirca 

Mu«h^fl    K. 

v:..TrrrK 

Must  t>r»>    K 

Mu-tbr-O   K, 

I'f  J>  nujit 

Mum  tie  (>   K 

Mu-ib.'()  K. 

MuBlhcU    K. 

Mui-t  lw>0   K 

I'.iHtB  Mi4  bfsr«a. 

Munt  he  tn  plsrc  ud  in  r>od 
oondition. 

Muitl  hr  inpUce«ndii>cnud 
ronditinn. 

Mtint  Im-  in  place  and  in  itnrMl 
ronH  1 1  ion . 

Krquuvs  wJr   niBninK  ma- 
ditinn 

S..|iM. 

Matt  Mt  hf  kioK,  broker 
ordecayrd. 

Miurt  Bot  be  boK.  broken 
or  decmy«d. 

Muct  not  he  loom-,  broken  or 
docayed    aaleaa    caa    be 
roopered. 

Requirea  nafc  niaainc  coa- 
dittoa. 

Il.mf 

HMtbewftnrt^lMBOOMli 
tKM. 

If  (Mt  be  ia  firat-clBM  oondi 
Uoa. 

Must  be  Rood.  b«taotaMn«- 
aarily    fintrclaM    coadi 
bon. 

Not  ac^'camry  to  be  is  good 
oonditioa.    Safe  to  run. 

IW„f, 

Mim  be  ia  first-elaM  oondi- 
tion. 

Munt  be  in  first-cUaa  «Mdi 

tion. 

Oprralive  aad  aafe  coadt- 
tioa. 

Sale  condil  ion. 

PboraMlliijnt 

Mwt  lM>  ■■  Kood  conditMMi. 
Irec  from  protrudiiw  oaila 
ud  (rom  atrttrh,  kroomt 
prrviouflly    Kftvtai    bee* 
IfMded    with    Fertilijpr. 
hTS.,    Bone.    Crwite-. 
OiU.  fte.      FrM  fmm  oil 

■UiHorMturmtHMia. 

HaitbebgoodcMditioK. 

First<U8B     coaditioa     aot 
aeoeaaary  if  eooperinf  will 
make  intal  tttbt. 

Do  dH  0.  K.  for  pmlD  ir 

b«  tnm  fnMD  stMch.  ■»■ 

ixwK  hftTiw  ben  IokM 
with    faf%er.    hidM. 

Serriceable  eeaditioa. 

Grain  ttnpt. 

•ary. 

Gonrf  ronditioa  aot  imo»- 
«ary. 

Sboald  be  ia  place  or  ia  oon- 
ditioB  to  permit  of  oooper- 
iBK  ao  ■•  to  make  frain 
tifbt  and   prevent  crmn 

ina. 

Not  Dpooaujr. 

The  following  instructions  apply  to  the  coopering  of  box  cars 
after  such  inspection  shows  they  are  O.  K.  for  bulk  grain 
loading,  or  a  higher  class  lading,  k^-a^./^^,::.;  >^:^'^^;Vv' 

^  leaning.— SwcQ[)  llic  car  clean,  removing  any  foreign  imatter 
that   may  be   lodged  behind   the   lining. 

I'loors. — Carefully    examine    the    floor    for    openings    through 


which    grain    might   leak,    particularly    over    the    body   bolster, 
around  the  draft  bolts  and  at  the  intersection  of  the  floor  and 
the  end  sills,  and  at  the  end,  side  and  door  posts.     (Most  leaks. 
occur  over  drawbars,  at  posts  over  bolsters  and  at  door  posts.) 

Where    openings    occur    in    the    floor,    cover    with    cooperage 
paper;  if  at  the  junction  of  floor  with  posts  and  braces,  use  a^ 
pad  of  paper,   securing  it   in   cither  case  by   nailing   a   lath  or 
board   over   the  paper. 

Where  the  floor  shows  signs  of  weakness  over  the  body 
bolster,  cover  it  for  the  entire  width  of  the  car  with  a  piece  of 
48-in.  cooperage  paper  folded  to  24  in.  width,  securing  it  with 
lath  and  nails  at  each  edge  of  the  paper.  If  a  similar  weakness 
is  found  over  the  center  sills  between  the  body  bolster  and  the 
end  of  the  car,  cover  with  paper  the  same  as  over  the  bolster. 

Where  bolt  heads  protrude  through  the  floor  and  it  is  covered' 
with  paper,  an  additional  precaution  must  be  taken  to  nail  a; 
board  over  tiieni. 

Grain  Strips.— Where  grain  strips  are  defective  or  not  securely 
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Car  with  Strips   Applied  for   Flour  Shipments 

fastened  to  the  floor,  apply  a  paper  pad  extending  5  in.  ab(»vc  the 
floor  of  the  car,  inserting  it  behind  the  lining  and  securing  it 
by  nailing  a  l.'ith  or  strip  of  wood  over  it.  .'  -; 

Lining. — Cover  any  broken  or  faulty  places  with  cooperage .'.  .^f 
paper  over  which  a  piece  of  board  should  be  nailed.  If  the  size  .•  ■;: 
of  the  defects  warrant,  cover  with  paper,  over  which  nail  a  grain"' ;.•/'■ 

door.  :."  ■'r'':K--' -:■.::': :^  ^.  >;"'  v-;>V:' -■.■■'..■••/ ••>■■"■ 

When  the  lining  Is  in  generally  poor  condition,  in  addition  to 
the  above  mentioned  coopering,  the  defective  portion  should  be 
protected  l)y  lining  with  cooperage  paper  48  in.  wide,  allowing 
a  6  in.  lap  on  the  floor.  When  applying  to  the  end  of  the  car, 
begin  at  the  side  of  the  car  about  2  ft.  from  the  corner,  fit  into 
the  corner  and  extend  half  way  across  the  end  of  the  car. 
Apply  to  the  other  half  of  the  end  of  the  car  in  the  same  mau- 
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tier,  letting  llie  ctids  overlap"  about  a  foot  where  they  meet. 
Stciire  the  paper  with  lath  and  nails  about  3  in.  from  the  top 
edge  only,  using  but  two  3d  shingle  nails  to  a  lath.  In  order 
that  the  paper  behind  the  laths  may  tear  at  the  nails  and  adjust 
itself  when  grain  pressure  is  applied,  do  not  drive  the  nails 
up  to  the  head. 

Cover  end  doors  with  cooperage  paper  and  nail  boards  over 
the  entire  opening..;,:',  ■■■'^■■^c-f ':%'::  ii;-'-'.^.^  ^''''^f! 

Grain  Doors. — -Apply  three  standard  grain  doors  to  each  side 


«o  as  to  overlap  on  the  inside  of  the  grain   doors,  and   faster 
lightly  at  the  top  of  the  pafer  with  lath  and  nails. 

When  api'lying  iiardwood  i grain  doors,  reinforce  only  cars  oi 
80,000  lb.  capacity  or  over,  \)y  nailing  an  additional  grain  doo; 
lengthwise  over  the  two  lov^er  grain  doors  on  the  inside,  witli 
its  lower  edge  about  8  in.  i  above  the  floor.  Apply  this  over 
cooperage  paper.  1 

When  applyuig  softwood  irain  doors,  reinforce  with  two  ad 
ditional  grain  doors,  apply  lover  cooperage  paper,  placing  thi 
lower  dt)or  about  4  in.  from  the  floor. 

Outside  Insprctioii — SidiitA — Inspect  sides  and  ends,  securely 
fastening  any  loose  siding  w|th  M  wire  nails.  Where  sills  are 
decayed,  prevent  leaks  at  siding  l)y  using  a  pad  of  paper  fastened 
underneath  with  a  strip  of  botird  nailed  to  the  bottom  of  the  sill. 


Strif^fiti^  Cars  Loaded  zcitl 
the   side   and   end   doors   of 
lightly  closed  by  driving  a  w 
after  which  apply  a  strip  of 
paper  over  the  sides  and  top 
and  nails. 


llour. — To  prevent  water  damage, 
cars  loaded  with  flour  should  be 
dge  l)etween  d<jor  and  door-guides, 
1  in.  wide  odorless  tar  water-proof 
of  the  doors,  securing  it  with  latii 


ARMORED  CARS  FOR  MEXICO 


Method   of  Applying  Grain    Doors 


of  the  door  opening.  Fold  cooperage  paper  to  four  thicknesses, 
making  a  pad  4  in.  wide  on  the  end  of  a  piece  of  paper  7  ft. 
long.  Apply  this  to  the  inside  face  of  the  door  post,  allowing 
a  f€w  indies'  lap  on  the  floor;  then  place  one  end  of  the  grain      are   of   exceptionally   heavy   ctmstruction.     Accommodations   for 


TIic  car  shown  in  the  illustration  is  one  of  a  number  used 
in  Mexico  for  transporting  tijoops.  Tliese  cars  were  originally 
purchased  l)y  the  Diaz  goveriment  in  an  attempt  to  put  down 
the  Madero  revolution.  Tie  revolutionists  were  constantly 
harassing  the  federal  trains  rarrying  troops  and  supplies,  and 
it  was  found  necessary  to  secu  "e  some  type  of  bullet  proof  car. 

The  cars  were  built  by  the  (  'renstein-Arthur  Koppel  Company, 
Koppel,  Pa.,  and  are  35  ft.  loi  g  and  9  ft.  wide.  The  walls  and 
roof  are  of  two  thickiu-ss^s  of  heavy  steel  plate  with  a 
1  in.  space  between  tilled  witlii  sand  and  concrete.  At  the  ends 
and  sides  .square  holes  are  provided,  each  flared  at  the  outside 
so  that  firing  can  be  done  i|i  any  direction.  The  floors  are 
steel  plates  covered  with  wou<I  and  the  underframe  and  trucks 


Armored    Box    Car    Used    for  Transporting    Troops    in    Mexico 


door  against  this  pad.  Fold  a  similar  piece  of  paper  for  the 
other  door  post  and  apply  in  like  manner.  .\n  additional  paper 
pad  should  be  applied  to  the  face  of  the  door  posts  e.xtending 
from  the  top  of  the  pad  above  mentioned  to  the  top  of  the  grain 
doors;  then  nail  the  grai;i  doors  to  the  door  i)osts,  after  which 
told  tlic  loose  ends  of  the  paper  e.xtending  from  the  door  posts, 


traveling  are  provided  in  the  wav  of  l)unks,  water  appliances,  etc. 
The  doors  are  comparatively  snail  and  are  supported  on  heavy 
rollers.  They  are  con.structed  lo  that  when  locked  from  the 
inside  it  is  very  difficult  to  for  e  them  open  and  for  entering 
or  leaving  the  car  a  ladder  is  proi^ided  inside,  suspended  from  the 
roof  by  pulleys  and  ropes. 


•  ^-- '-■.•."  • 
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Importance  of  the  Draft  Gear  Problem 

:  V. ,%V\'>:::^:A^<"''^X:-:^---fr  As  it  Appears  to  an  S.  M.  P.,  Master  Car  Builder,  ;U^^>;^vx;:^■p•:::;■^-'^'-^^ 
:^ 't j^V;:^^;vr '^^  Gar  Department  Foreman  and  Draft  Gear  Designer !    /V^vf:~ 


>-?-• 


Tiic  fdllcnving  four  articles  complete  the  series  of  twelve  which 
were  accepted  for  publication  in  connection  with  the  draft  gear 
c.iir.i.ctition  which  closed  May  15.  They  are  equally  as  interest- 
iim  as  those  which  were  published  in  our  July  and  August  num- 
lar>.  presenting,  as  they  iV\  several  uni(|ue  viewpoints  which 
were  not  touched  upon  in  the  previous  articles.  The  great  value  of 
tlu  results  of  the  competition  is  in  the  strong  expressions  which 
it  has  drawn  forth  from  the  practical  men  who  are  face  to  face 
with  the  pro1)lem  on  the  Tiring  line  and  from  the  engineers  and 
ntV.cers  in  charge  of  the  design  and  construction— possibly  a 
little  farther  removed  from  the  actual  scene  of  operations,  but 
none  the  less  interested  in  giving  their  best  efforts  in  trying  to 
solve  one  of  the  biggest  problems  confronting  the  railways 
today.  ^  ^. .;__  ^  .-    ;;_■.__    ....:..;.■,.  .;.^..;  r:^,,.., 

:;:    THE  ESSENTIALS  OF  A  GOOD  DRAFT  GEAR  >C^   ■ 

:A  BY  H.  C.  MAY  •    ;^ 

«'-'■;  Superintendent  Motive  Power.  Chicago,  laditnapolis  &  Louisville,  ; '■ 

V  !''"'■-  La  Fayette.  Ind.     '.:',:'y   '-^■' ■  :-:^  %■  '^ '^.  • ''  • ."    -V' 

It  is  safe  to  assume  that  99  per  cent  of  the  men  who  have 
to  do  with  the  car  repair  end  of  the  railroad  business  are 
united  in  the  opinion  that  one  of  the  prime  requisites  on  any 
car  is  a  good  draft  gear,  not  only  l)ccause  the  draft  gear  is 
more  liable  to  damage  than  any  other  part  of  the  car.  but  also 
l)ecause  a  large  proportion  of  other  defects  found  on  cars 
are  the  result  of  the  use  of  inefficient  draft   gear. 

Leaky  rt)ofs,  stuck  and  damaged  doors,  leaking  brake  con- 
nections, and  damaged  ends,  are  more  or  less  directly  trace- 
able to  the  inability  of  the  draft  gear  to  dissipate  or  destroy 
the  shocks  received  by  the  coupler.  The  enormity  of  these 
shocks  is  well  known,  and  the  damage  done  by  them  is  bet- 
ter known  by  the  men  who  maintain  and  repair  cars.  Too 
often  the  investigation  of  injuries  resultant  upon  using  certain 
kinds  of  draft  gear  stops  at  the  draft  gear,  and  the  mere  cost 
of  replacing  the  damaged  parts  is  considered,  scarcely  any 
attention  being  paid  to  other  parts  of  the  car  which  have 
-uffered  damage  from  the  same  cause.  It  is  now  an  estab- 
h>hcd  fact  that  a  poor  draft  gear  is  a  menace  to  the  whole 
car,  and  a  good  draft  gear  is  a  protection  to  the   whole  car. 

The  harmful  results  of  using  poor  draft  gear  go  even  fur- 
ther, reaching  the  domain  of  the  claim  agent.  Many  cases 
of  damaged  freight  due  to  shifting  of  loads  would  have  been 
I'revented  by  the  use  of  a  good  draft  gear.  While  the  opin- 
ion relative  to  the  damage  done  by  the  use  of  poor  draft 
.^'ear.  and  the  advisability  of  using  good  draft  gear  is  prac- 
tically unanimous,  some  variety  of  opinion  may  be  found 
when  the  question  is  asked,  "What  are  the  .essentials  of  a 
;^oo<l  draft  gear?"  :■  -^  ■ '"-:\';~   ■-v'-^'' > 

If   the   term   draft   gear   is   taken   to   mean    the   whole   draft 

v>tem,  evidently  the  best  draft  gear  is  the  one  in  which  the 

'pacities  of  all  the  parts  are  balanced  each  to  the  other  in  due 
■  loportion  to  the  work  they  each  are  called  upon  to  perform, 
■•the  term  draft  gear  is  taken  to  mean  the  spring,  or  spring 
and  friction  unit  that  is  interposed  between  the  coupler  and 
the  receiving  parts  of  the  car  center  sills,  then  the  best  draft 
^ear  will  be  the  one  that  can  dissipate  the  greatest  amount 
of  energy  with  the  least  amount  of  damage  to  itself,  or  the 
car.  For  want  of  better  name  this  can  be  called  the  draft 
"iiit,  and  the  parts  used  in  connection  therewith  can  be  called 
"Iraft  attachments.  ■  <' '  'v'^;  '"'^''^['^^-'-rC':- 

;,  Whether  these  draft  attachments  be  lugs  or  yokes,  side 
castings  and  yokes,  or  links  and  keys,  their  mission  is  the 
same — to  transmit  whatever  forces  may  be  delivered  by  the 
Coupler  through  the  draft  unit  to  the  car  sills,  and  from  »he  car 


sills  to  the  coupler  again.  Xo  arrangement  of  attachments  can  be 
made  that  will  diminish  any  force  or  forces  they  arc  called  upon 
to  transmit,  and  their  required  capacity  and  consequent 
strength  will  depend  entirely  upon  the  draft  imit  used,  as  the 
attachments  must  be  of  sufficient  capacity  to  transmit  the 
difference  between  the  abst)rl)ing  capacity  of  the  draft  unit 
and  the  total  force  delivered  to  the  coupler.  By  this  it  will 
be  seen  that  the  critical  element  in  anj-  draft  gear  system 
is  not  the  attachments,  but  the  draft  unit,  and  it  follows  as  a 
necessary  corollary  that  the  weakest  draft  unit  needs  the 
strongest  attachments.  The  draft  uhit  being  the  critical  point 
in  the  draft  system  its  selection  should  be  a  matter  of  greater  • 
consideration  and  closer  investigation  than  the  selection  or 
arrangement  of  attachments.  This  statement  is  not  intended 
;-ito  minimize  the  importance  of  proper  attachments,  but  to 
;  emphasize  the  greater  importance  of  the  draft  gear  unit.  ; 

The  greater  importance  of  the  draft  unit  being  concedied. 
•;.kn  exaniination  of  its  purposes  and  effects  can  follow.  To 
repeat  what  has  been  stated  before  in  another  form,  the  draft 
unit  is  that  part  of  the  draft  system  that  is  interposed  between 
the  coupler  and  the  receiving  parts  of  the  car  center  sills. 
Its  principal  characteri>tic  is  resiliencj'  and  its  function  is  to 
minimize  to  the  greatest  possible  degree  the  injurious  effects 
of  sudden  and  viole4it  shocks  applied  to  the  coupler.  Broadly 
speaking,  there  are  two  kinds  of  draft  units,  spring  and  fric- 
tional,  though  there  are  some  spring  units  that  claim  fric- >. 
tional  properties  and  all  friction  units  employ  springs.      -  •       '  ' 

The  spring  unit  is  too  well  known  to  waste  words  in  its 
description  and  only  requires  examination.     The  spring  unit 
most  commonly  used  consists  of  two  si)rings,  8  in.  in  diam-    . 
eter   and    77^    in.    in    height,    generallj'    known    as    M.    C.    B. 
Class   "G."     Their   combined   caipacity   is  60.000  lb.   under  a 
static   test    and   the   difference   between   their   free   and    >olid 
height   is   2j/^    in.      Several   combinations    involving  their   use 
have  been  arranged  and  as  a  general  case,  whatever  the  arrange- 
ments, the  springs  are.  so  applied  that  a  movement  of  1-^4  in. 
is   sectired.   thus   obtaining  the    full  capacity  of   the    springs. 
When  this  \Y^  in.  movement  is  ended  the  attachments  receive 
the  load.     It  makes  no  difference  what  the  combinatitm  may 
be,  nor  how  ingenious  and  powerful  the  attachments  may  be,  - 
the  limit  of  its  capacity  as  a  draft  unit  is  its  capacity  con-  ' 
sidered  as  two  springs,  which  is  60.000  lb. 

Sudden   and   violent   shocks   that   develop   an   impact   force  ; 
of  300,000  lb.  are  by  no  means  uncommon  in  switching  serv- 
ice, and   according   to    the   rule    stated   previously,   that    "the 
attachments    must   be    t)f    sufficient   capacity    to    transmit    the 
difference   between  the  absorbing  capacity  of  the   draft   unit 
and  the  total  force  delivered  to  the  coupler."  it  follows  that 
t'le  attachments  must  be  capable  of  receiving  and  transmit-  - 
ting  a  force  of  240.000  lb.,  which  in  itself  is  sufficient  to  cause  , 
much   damage   to   car  and   loading,   even   though   the   attach- 
ments may  be  strong  enough  to  perform  their  mission.     For 
this  reason  attachments  for  spring  draft  units  have  been  and 
must    be    very    heavy    and    strongly    secured.      The    force    of 
60.000  lb.  used  in  compressing  tlie  spring  unit,  though  it  has. 
reduced    the   total   force    moving   in    the   direction    of    spring' 
closure,  is  still  alive  and  operates  with  destructive  effect  when 
the  cause  of  the  original  shock  is  removed  and  normal  con-  ■ 
ditions  are  restored.    The  spring  unit  is  Imt  a  storehouse  for  the 
'     amount  of  force  used  to  compress  it  a  given  distance,  which 
force  is  given  out  when  the  power  causing  the  compression 
is  removed.    This  reaction,  or  recoil,  as  it  is  gencrallj'  termed, 
continues  in  a  series  of  actions  and  reactions  diminishing  in 
force  with  each  vil)ration  until  the  .springs  reach  (luiescence. 
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tivf,  littins  llu-  i't»<1s  <)viTl;t]>  :i1i<>u(  a  font  wluri-  they  nictt. 
.>ciiirc  liu-  iiapcr  with  lath  ami  nails  almut  .^  in.  fn>in  tlu'  top 
cTisc  only,  nsinvt  hut  two  3(1  shinylv  nails  t>i  a  lath.  In  unkr 
th.'it  the  ])apvr  Kchind  thi-  latl)s  nia\  trar  at  ihi-  nails  and  a(lin>t 
itsvlf  when  yrain  piX'>--nri'  is  aiipliotl,  (K)  tV't  (lri\f  tlio  nails 
up  lo  tile  hcail. 

C^>vcr  iMi«l  fl<M^rs   witli   t('op(.iai;c   pai)ir   and   nail   lioards   ovir 

■  the.  cniin-  upciiingy;V'!..'.  ■..;■=■'''.■.''■  :^'V:--'"~':'V'    ■;:'•■•■.  f;.'-    '<   ':"'' ;.  > ' 
(<rtH'«   />/,»/^nv«— Apply   thtt'c  standard   urain   diMir<  ti>  <.ach   sidi- 


so  as  ill  MvVrlap  on   tin-   in 
IiuIuIn    at   iln'  to])  of  the-  pa 
WJKii   aiiitxin.i;   iiarilwucid 
N()(KX)  111.   caiuicity   or  •>\\r. 


\  III..  S<S.    .\(..  9 


iilc  of  tlu-   uraiii   doors,   and    fastt  • 
IT  with   lath   and   nails, 
rain   doors,   ninforcc  only   cars  o 
\    nailinj;  an  a<l«htional  .yrain  doo- 


li  ti.ythu  is(.    oviT   llic   two   liiwtr  .yrain    doors  on    iltc   insido.   will 
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il>    lower    id;.i\    aliont    S    in. 
looptratie   papt-T. 
.  ■    Wlun  ajiplyni!.;   .softu.iod   • 
diiidnal    iurain    <ioors.    apply 
lower   door   ahoiit   4   in.    fio 
(httsiiit-   li!Sl^'\li(>ii~-.^idiii 


undiriH.ith  with  a  ••trip  of  In 
Sfri/'J'iii.-^  t\ns  l.ihidrd  i^ill 
tlu-    >ide    anil    end    do,  .r-    of 


iliovc    the    lloor.     Apply    this    over 


rain  doors,  ninforre  with  two  a<l 
\ «.  r  coojieruKe'  paper,  placini^  tli. 
i!u    lloor. 

In^inet    sides    and    ^•nd>^.    sicurel_\ 
f;.-tinir,.y   an\    !o.  i.-i'   >idin:4    w  th   Sd    wire   naiK.      \\  lure   sills  arc. 
eiaved.  pre\  ent  leaks  at  >iili  ii.;  hy  usin.t;  a  jiad  of  paper  fastened 

ird  nailetl  to  tlie  hoUoni  <if  the  sill 

//('»;-.-  To  iireveiU  water  damage. 

lar^    loaded    with    tlour    >lioidd 


ne  >nie  ann  en«i  (loi.r-  oi  car^  loauvU  wiiii  iiour  >noui«i  n. 
li.ululy  e1o>ed  li>  drivinv:  a  w  (Id Lie  I'Uwien  floor  and  door-ynide-. 
after  uliich  apjd.v    a  .-.trip  of  II    in.   wide  odorle---<  tar  water-proi.i 

of  liu    doors,   securing  it    with   latti 


paper  o\(.r  the  sii'es  and  top 
and   nail-..    '      I'V-  :  '•  ..  ■     ' 
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I  he   ctr   -l:i  lun    \u    the    illn: 
in    Mexico    fir   transiioriin.u;    ti 
litn\haNt<I   I:y    the    i  >i.;/   '^ove! 
llie     .\latiero     revohuioii.       TI 
Iiara--iTii:     lite    federrd   train> 
it   was  found  uecessarv    to  seen 

I  lie  car-  were  hnilt  li>    tlk   ( 
Ko|>]n.l.    Ta..  and  ar*,-  .?,s   ft.   loi 


tralion  is  one  '<i  a  mnnlx  r  n>ed 
)t»j»s.  Thi'Sf  Ci'irs  were  oriiiinally 
nunt    in   an   attempt   to   jml    down 

ri\  olntioiii-t>     were     constantly 
arrun,!.:    troops    and    supplies,    and 
•f  sotiu-  t>  pe  of  liullet  proof  car. 
reiistein  Arthur  Kojijiel  Conipanx. 

and  ''  ft.   wide.     The  walls  and 


.  '^  Methcd   of   Applying   Grnin    Doors 

iifvltiC '«tf'«»ir  ♦.'jw.itr.lM?.'     I'ohl  coojuraiie  paper  to   f^.ur  ihickne-ses. 

nuikiit.s?  a   pad   -1   iii,   wide  on   the  end   of   a   piece   of   pajnr   7    ft. 

totlji.      Ajiply    fins    to   the    in«iide    face    of   the    doc.r    po-l.    .illowini: 

,a  fvw  jnclu-"  lap  an  the  llo. ir :  then  i)lace  one  end  >  f  ihe  i^rain 


roof    are      of      two     thickiH--«s   4if    lieavy     steel     plati-     with     a 


I  in.  sjiaee  I'etwteu   idhd   with 
and   sides   xpiare   hide-   art.'   ] 
so   that    lirini;    can     he   done    i 


sand  and  concrete.      .\t    the  end- 
Aided,   each    tlared    at    llii-   oiUsidi' 
1    any    directiim.       Ihe    lloors   are 
teel   jilate-  cownd   with   won.     and   the   tmderframe   and   tnicks 
are    of   exceptionally    he.ivy    c«|istruction.      .\cconnnodations    for; 
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't}(i»«>f,  aiijirfus!    this   [>ad.      h'old   a    -imilar   piece   of    paper    for    the  traxeliiii;  are  pro\  i(Kd  in  ilu   w 
.otItiT  dcii-ir  fW/sV  H'l'l,  J'l'pl.''    '"   '''^*'  nianner       An   additional   pajier  The  ilo.ir-  ari'  t"oniiiarati\  el\    si 

pad   shi'iihl  he   applied   to   the    face   of   ilu    doi.r   jx.-t-   eMeiidini^  rollers.      '!"lu  >     .are    cou-tructid 

Ironi  lh»-  fop  of  the  pad  .ain've  mentioned  to  the  lop  i.f  the  i;rain  in-ide   it    is   vir\    dillicult    to    for 

lioois;.  iheir  nail  the  .urai''  <loors  to  the  <loor  posts,  after  whicii  or  leaving  the  car  a  Ladder  is  i»ro 

-tuKl  the  loose  ciidy  91  the  pai>tr  e.xieudin.^  iroui  the  door  i>o>t-  root  hy  pulleys  and  ropes.         ; 


f  hunk-,  walir  a|)pli.inces.  otc 
lall  ami  an'  -upjiorted  on  heavy 
o  ih.it  when  locked  from  the 
e  them  o|)en  and  lor  euierinii 
ided  in.side.  suspen«led  from  the 
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I  IPORTANCE   OF  THE    DrAFT   GeAR    PROBLEM 


As  it  Appears  to  an  S.  M.  P.,  Master  Car  Builder, 
Gar  Department  Foreman  and  Draft  Gear  Designer 


■  % 


>    .-■•;■ 


■K.i 


■  ■■  "vii-  i'VJltiu  iiisi  t'i>ur  ani<.■ll■^  0'>ini)li.lc  tin-  M-rics  <il  twelve  which 
<iV      actvpliMl  tor  pulihoatii'ii  in  cnniuction  with  the  (Jraft  j?t'ar 
t^^Avtttif'ii  which  d.i-c.l   May   15.     'Hu\    arc  c«|uall\    as  interest-,; 
ii;i':!<  til'  se  whicii  were  |inltlishe<l  in  cmr  jnly  and  .\u14ust  nuni- 
iV;.- presenting.    a>    they    (h<.    sexeral    unique    vie>vlu)int^which 

WV-3V  n't  touched  i\]»  >i\  in  the  prev  i«  >us  ariides.  The  great  vaUie  <»f 
th':.  results  "i  tlic-e<Mniietiti"n  is  in  ihe  -.trMiiji  ,i'Vj)fe.ssi«>ns  which 
Tl  b"i*  "h'lwn  forth  tvoni  tiie  practical  nun  wli.t  are  lace  t<>  face'  : 
•AvitT). 'the  pmhlein  on  the  urin.u  line  and  from  the  etis^iitieers  and  . 
.  ilycer^  in  charge  of  the  <k-i«;n  and  consiruciion^KifisihK  a 
liiiJe  f.iriher  reinowd  from  the  actual  sceni-  -jf  ojieration.-.  hut 
'iionetHe  less  iiUerested  in  giving  their  hest  etYorts  in  trying  t4. 
\  he    one    ot    tlu-    hi.^igesl    pmhleins    cuiiirtiininj;    the    raiiwuys 

:):      THE  ESSKNTIAI  S  OF  A  GOOD  DHAET  (TEAK        f; 

.'/.^.y  BY  H.  C.  M  vv  V 

/   .    :  ■  Suptrintcndc-nt  Motive  I'lmer.  Chicago,  liidianapoli!.  \  l.uuisville,   :  ,     :  .,  _ 

;-'■■•.■  ■/•■•.■■;'.;■'.  •    .:    ■_._■:.     ;■"■;;■;  l.a  Fayette,  hid.        ■■■     J^\  *;:';'!.■  y    .■■','.'' S-.    -i '   ■';- 

;    Ttis  >W  4n.ai;siiiii«?  ihat  "W  per  cc^t  «vi  ijiv  «ien  \viio  havx; 

iv;;ilr..  with   the   car   repair   end    >>i   the   railroad   business   are  ; 
■iWiiKd  in  the  opinion  tliat one  of  the  prime  re«|i'isite>  on  aiiy 

':  rnr  U  a  K<«»d  draft  g;'"^''.  not   only  .Vreepiu?^e  the  dniit^ear   r> 
iftofr:li?il)lv  t^^  tlaniitflfe  than  atry  other  part  i\{  ti>e  car;  but  al>o  " 

..hi:c;m.«c  a    large  i)rop«irtion    •'•    other   deficts    found    on   cat's 

;(><•  the  resull   of  the   u-e   of   ineOicient   draft    gear.. 

,  .i.e.'iky    loots,    stuck    .and    damaged  doors,    leaking    brake   iiUih-^ 

iuctjotj.s;  an<l  <I.im;iged  end>.  are   more  rir.k'Ss, directly  trace-; 

al4e'.t<i  the  inability  of  the  draft   gear  to  dis>ipate.  or  «lestroy 

tiie  silm-k-   received  by  the  coupler.     The  enortiiity  ..f  these 

r^iocivs  i>  well  known!  and  the  damage  ih>nel>A:  them  is  bet- 

tir,.kn«>wn   In    the   men    who   inaintain   aild   reO^'f  c:irs.-- 'l.«»o 

'"•fJi-it  the  investigation  of  injmies  roultant  upon  using  certain 

kinds  Of  draft  gear  .stoi)s  at  the  draft  gear,  and  the  nier.e  cost 

V'l   replacing   the   <lamage<l   iiart-    is   considered,   scaruely   any 

;illviHioh   benvgr  paid  to,  otiier    part-   oi"   the    car    which    havv 

-''Uered'  damage   from   the  same  eaii.-«e.      It  is  now  an  estab- 

I;i-hcil  fact  that  a  poor  draft  gear  is  a  menace  to  thewhole 

'^i-r.  aiida  good  draft  gear  i^  a  protection  to  the  \vli»»le  ciir. 

The  harmful  resiihs  of  usitiKi""»r  draft  gear  j.r<v evcfifur- 

ibetv  reachint^   the   dotivain   of   the   claim  agetlt.-  Muny  eases 

\-',<ianiai;ed  freii^ht  due  t<.>  shifting  of  loa<ls  \voubl  have  been 

fievenicd  by  the  use  of  a  good  draft  gear.     While  life  opih- 

■>';u' relativi-   to   the    damage    done   by   thi' Tise  .'xr^^ 

>  ar,.  att<l   the  ad\i.sability   of  u-ing  go.iddral't   gt'ar  i^   prae- 

; '-I' ally   ttnaninn>us.    some    variety    of    opiniim    nray    be   Totiutl 

,    ;  |it-.n    tlu-   <pu>ti<in    i>   asked,   "What   arc    the    essentials   of  a 

■  '  ^f^iVl'vtlraft    iiear?*'AV      ■■  ,/■■•.  '■.'■:]■  '  ■'  .  ■.''■/■-'■,:.,:>.,■  v  "'■.  '■}'■:  "f^^,'-'- ','■■/■ 

..if  the  term   dr.ift    ge.ir  is   taken   to  mean   the    wh(de  tlfaft 

.      ;>fen;.  rxidcntly  the  I)e-t   draft   gear  is  the  one  in   which  the 

•pacitiis  o|"  .ill  tlu-  parts  are  balanced  each  to  the  other  in  <lue 

.  -   ..'*pt)*ti<>nTo  tlu-  work  they  ea.clt^fc  called  ttpon  to  jterforni. 

the  ttrm  draft  gear  is  taken  to  liu-.in  the  spring,  or  spring 

•;  d  friction  unit  that  is  intirposed  betwi-en  tlu^  coupler  ami 

•   <•  receiving  jrart.v  <»f  the  car  center  sills,  theti  the  best  <lralt 

;  :'%;ir  will  Ik-  the  oive  that  call  dissipate  the  K^caie^ilailKyvnt 

:>  etvejrjiywith   the   least   amount  ()fdx»nia«^.  to  itself.,  or  the 

.liT,;     |''(,r   want   of   better   name   thi>   Can   be   called   the   draft 

/"•'it.. ami  the  part>  used.  i»i  connection  therewith  can  be  called 

;.;-i'JiXt.  attavhinentS. :  ; '  ■  .' "\'T  .  '  V  '  ,'  '■  .-'^'v':-  '''-■■':'.-  ■:■    ''-': 

^yjiciher   tUi'sc.  «lraft   attachment^   be   Wg!^   or   y<>kes,    side' 

isiiugs  and   y<>kes.   or   links   and   keys,   their  mission    is   the 

-uue— ^to  transmit   whatever   forces  niay   be   <leli\ered  by.the 

-'■HiiK'^r  through  the  draft  unit  to  the  oar  sills,  and  fl^rfn  'he.  ear 


>ills  to  tlK'  ctiwpler  again.    \"«r  arraiigeiwent::t>f  :aitaretnMeHt"s:  cau  W 
made  that  will  <liniinish  miv  force  or  turccstTiey  are 'calU'e!  ti port  : 
W   transmit,    ioul    thvir    retiiiired    eapaejty  , aiHl    cousie«iiic1it  , ; 
strength  will  depend  entirely  upori  the  draft  vmit  u>ed.  as  tliv    - 
attachments    niu.st    be    of    .sulticient    capa^-ity    t<«  -transmit    the 
4ijffei"f^iVe  betwNeeii  the  ;t1>si  irbintr.^ eapacjity  of  4He  Vlraft   unit 
':i,n<I  the  T"»taf.f<>ri:e. delivered  to  tU<;  cottjiler;  ;  Ih-  tliis^  it  will 
be    seen   that    the   critic:i)    ileiiuntin    any    tlratt    gvar    systrnv 
is  tivtt  the  attuchnu'*it>,  but  the  draft  unit.- and  it  follows  a •»  a 
necessary    eor« diary    that    t'u'    \veakc>t    draft    unit    tieeds    the 
strong:v.';t  atta:chmvnts.     I'fu-  tlraft  unit  being;  the  critical  point  .. 
in  the  drai"t  system  its.  selection  should  be  a  matter  of  grealcT 
eonsideration   and  closer  investi.yatioii  than  tbo  M-lectioii  or, 
arrariKenuMU  of  attachtnetits.      This  stateUUMit  is  not  jntcn«lcd    ':'; 
to :  niinimize/ the  Mi>p*"'t9''ce  e>T  propty' :JaUta<jl}ineiits;  hut  it^ 
i'ni|)ha->ize  the  greater  importancevtjf  the  <lriift  geiir  mirt> 

The  .iircater  hnportanceof  tile  draft  ipiit  beingr  concede*t,    . 
an  examination   of  its   purposes   and   effects   can   t«dh<\v.     Tv» 
repeat  Avhat  lujuir  lieeiv  stated  iHrforc.  ip :»iii»th«Ar  i<<rriv.  the  <lriUt  :- 
unit  is  that  ]>:irt  of  the  draft  systcin  tfi;tt  is  interposvd  between 
the   Coupler   aiul    the   ivcerving   pafts   of  the   car  center   !>ill$.. 
Its  priiuii»a1  chafaclcrisiic  i.N  resiliency  and  its  fttiu-tion  is  to.  ' 
niiniiivlzv  to  tlie.gj;eatest  possilde  dejjrrw  tlie  iiijuri«ais  efFeet*  ~ 
frf  itKldeiJ  at»d  yiotetit  shocks  applied  To- tin-  eoBpler.     liroadly 
speaking,  there  are  rwt>  kinds  of  draft  tmits.  springs  an<!  t'rie- 
tjoiial.   though   thxTe  are   some   sptfjng  ,anit>   that  claitvi   triC- '■ 
ticniaTpr<>|HTties  and  aU  I'rictitVit  nnits  entpioy  sprinKSt 
■■The  sprinj^  tiriit  j>  to<'  well  kii>>wn  t«>Tvast^^ 
description   ai>d  i>nly  Tf<|niri-s  ex'aininati<in.     The    sprinij  unit 
,  iiiost  c<tmino.tily  use«l  consist »  of  two  .springs,  8  in.  iti  diam- 
eter  aiid:  v'/^^    ui,  ill    height,    .yeticrally    i<Jt«i\Vii    a>!    M.    t".    TJ.  ■■ 
.  li'lass   "G,"  .  "Thrir   eombine<l    cai)acity  Is  OIMKIO.  Il>.   linder  a. 
sjafic    test  :aiid    the    tliltetence    between    tluirfne' and   solid 
height   is  2':s    i'f-     Several   C(imi»in;}tii«n.s .  involving   their  ti.iv  ■ 
'  have  lieeu  arntiiged,  and,  as  a  geneiarcast-.,  whaieyer  the  .arrangt'- 
njents,  the  spHiigs  arv  so  applied  that  a  «io\'i-tiM.-nt  of  IVj  iii. 
is    secured,    lints    <d.naining    the    ftiU   capacity   ol*   the    spriiigV. 
\yhen  this  I*;  in,  ntovement  is  ended  the  at  taclunents  receive 
the  load,     ft  inakes  iio  ditference  what  tin-  cUiifbijiaiioii  may 
1)c,  iior  htAV  ingfe'"""s  and  i>ow erf ul  tiie  atfaclnnvnts  may  In*. 
the   limit  (if  its   capacity   as  a   <lralT  iniiti.tit,S;  capacity   c<»iiT  • 
sidered  a-i  two  sprJn«^,  which  is  «j<».00()  lb.      ;    , .    , 
,Sud«k*n   atfd    violent   shticks   that  .<levelop,  an  Titii>ael    force 
'  of  .SOO.'KRl  lb.  are  by  no  .nieans  tjifc<»iltm«ni  -iir.  ,«?\vitcliin>;  scrv-; 
,  ice.    ajul    aOCf^jrding    t<*   t he    rule    stated    previously,    that    "tlie 
attadiinents' must  be   of    sufficient  capacity   to  transmit    the 
ditYen-Hce   between   the  ;t1»sorbing  c*apacily  <»f  jIk'  tlraft    tniit 
■'.  and  the  t«»tal  t'orce  4eli\ered  to  the  eViupKT.T  jt  -f«»lMus  that 
t''e  attaclmients   must  In*  caj>ab1e  ni  recx-ivingr  and   trati.slnit> 
t-ng  a  force  of  24(1.0()()  lb.,  which  in  itself  is  sufficient  to  cause; 
much    (himage   to    car   and    loading,    even    thou.yh    tiie    attach: 
nientis  niay  be  stfonjt  enou.Lih  {<,  j)erform  their  hriseion.     I'V* 
this  w^.son  'attachnie.nts  f<»r  sjiring^  draft  units  Kave  feeeti  and 
liiust    be    very    heavy    and    strongly    secured.      The    force    1  if; 
(i(Mt(i<l  111.  used  in  compressing  the  spring  itnii,  ihigigli  it  has 
rvdiiced  the   total    force  moving   itV;  the   <lir*^ction    Of   spTing: 
closure,  is^still  alive  ami  operates  with  destfiKtivc  effect  when  . 
the  cause  nf  the  original   shock  is  removed  aiid   normal  con- 
ditii  tis  are  restored.   The  spring  unit  i>  Init  a  storehouse  fox  the. 
:'  ailiouivt  of  frtfee. itsed  to  co!nj)ress  it  a  Mfiven  dislauee.  which 
fofce  iw  ;giyen  otil  Avhen  t lu-  p< )wi'r  causing  the  c< >mpTes>'ii «« 
is  fenji'ved.     This  reaction,  or  recoil,  as  it  is  gener.Tlly  terujeci, 
cc>iuiniie.s  in  a  scries  «>i   actioii>  ;iiid  react it->n.s_tlimini<hingiu 
JforVv  witii  each  vtbraiion  until  the  springs  reach  «niiescet»cc; 


,  ■. .-  fc  ■  . ' 


%    4(JS 


♦ 


m. 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


Vol.  88,  No.  ') 


"!  ...■.;;,\The  result  is  a  succession  of  quick,  snappy  blows  producing 
; ;>- ;  .  ^ : much  damage. 

>:-'/'.y     The   unsatisfactory   service   rendered  by  spring  draft   units 

."•■,;:'••'  led  to  the  invention  of  units  in  which  frictional  resistance,  ob- 

p-''^{:tame(l  by  metallic  surfaces  rubbing  together  under  pressure 

,  .^  "v-  of  springs,  is  used  to  increase  capacity.     All  frictional  draft 

;:::.-./■;.-  utiits  are  based  on  the  fundamental  principle  of  causing  all 

'■y:':-J'\':.['  or  a  part  t)f  the  energy  developed  by  the  force  of  a  blow  or 

,  "'J::,v-^m  to  dissipate  itself  by  performing  work  on  its  way 

•.  V         from    the    coupler   to   the    receiving   parts    of  the    car   center 

••.''.       sills.     The   amount   of  work   that   can   be   performed   in   this 

"l-    l^vinanner  varies  with  the  types  of  units  used,  and  ranges  from 

.'^■J/;.  150.000  lb.  to  260.000  lb. 

'■  .;      Two  general  types  of  friction   draft  units  are  in  common 
:  y'^'  -iuse.     In  the  first  type  the  frictional  elements  and  springs  are 
^'■.•-..;  contained  within  a  cylinder,  the  walls  of  the  cylinder  form- 
;.  -  Vi  ing  a  part  of  the  frictional  system.     In  this  type  the  sequence 
.;]  -■  rvof  events  in  the  operation  of  the  gear  is  through  the  spring 
:V'-";',',\to  the  friction  elements,  and  it  follows  there  must  be  some 
.:■■.■■;•:  movement  of  the  spring  before  the  friction  elements  operate. 
;;■■,..•'  -As  wear  ensues,  due  to  constant  operation,  this  preliminary 
■■'_/ movement   increases,   reducing   the   efficiency   of   the   gear   in 
::':■:    proportion    to   the    amount    of   preliminary    spring   operation. 
■  ■■  ';'     <^''bjection   is   frequently  made   to  friction  draft  units   of  this 
.'::;, ■;;;>", type  on  account  of  their  enclosed  form  preventing  proper  in- 
'  :'; .' .:=  spection    and   replacement   of   damaged   parts.      Through   the 
■  T:-:-' same   feature   of  their  construction,   no   adjustment   to  com- 
pensate for  wear  of  parts  is  possible. 
:''.v-':'-'i'    ^"  t^^  second  type  the  frictional  elements  are  contained  in 
:/.V     i"a  divided  case,  the  case  occupying  the  same  position  relative 
'v,. ■>.','  to  the  yoke  and  coupler  as  the  spring  unit  in  a  spring  gear. 
■■"'  .',  \or  the  cylinder  in  the  above  mentioned  frictional  unit  system. 
..;.;■    Springs  are  used  in  connection  with  the  frictional  elements  to 
'■'^  .  '  V obtain  the  desired  results.     They  are  not  confined  within  the 
V  vv'  case  as  in  the  previous  type,  but  are  applied  and  adjusted 
''  '^  ,;;;^  independently.     The  sequence  of  events  in  the  operation  of 
/>:;,    this  type  of  friction  unit  is  the  reverse  of  those  belonging  to 
r'.  .•    ;  the  cylinder  type  of  frictional  unit,  being  through  the  friction 
^  -  ,."..;  elements  to  the  springs  so  that  there  is  no  preliminary  spring 
;■;';•  ■'•.action  whatever.     All  the  parts  liable  to  damage  are  exposed 
■;, ■.'..-•, and  subject  to  inspection;  compensation  for  wear  of  parts  is 
r..../.')  .readily   and   easily  made,   rendering   it  possible   to   keep   the 
Jy:>e^^^  "P  to  its  full  capacity  at  all  times.     The  static  capacity 
.   '  ■;". -v^.of  draft  units  of  this  type  ranges  from  200.000  lb.  to  260,000  lb. 
.•..-.;       Repeating  again  the  rule  that  the  attachments  must  be  of 
--.;' tf.  sufficient  capacity  to  transmit  the  difference  between  the  ab- 
•.•^.VVf  sorbin g  capacity  of  the  draft  unit  and  the  total  force  delivered 
..,- .;  ;v. .  to  the  coupler,  and  assuming  again  an  impact  force  of  300,000 
;  v'^.".    lb.,  the  attachments  must  then  have  a  capacity  of  40,000  lb.  to 
'■;vV'-^.<  100,000  lb.  as  against  a  capacity  of  240,000  lb.  for  the  spring 
.".'"-' v.,;;  gear.     It  must  further  be  kept  in  mind  that  whatever  force 
.V  ■/;     ;  is  delivered  to  the  attachments  is  also  delivered  to  the  car  and 
;;  .;.  ;!.^the  tendency  to  disturb  anything  on  the  car  or  in  the  car  is 
.;■;•/.>•;   diminished  in  like  proportion. 

v';;l;';  -       Whether  the  injuries  to  cars  are  caused  by  a  few  violent 

'-■..■  'shocks   or   by   a   constant    succession   of   smaller   shocks   is  a 

•.  ■  V.''   n^cstion    that   had   been   a   subject   of   debate   for  some   time 

s     .;  rand  possibly  will  continue  to  be  such  for  some  time  to  come. 

•.•...•■•!, ^Therc  is,  however,  no  doubt  that  damage  and  costly  damage 

^^^^.- '^^^^^^  somehow;   couplers   are   broken,   yokes   are   fractured 

•    •:    ;  and  bent,  yoke  rivets  sheared,  roofs   strained  and  distorted. 

%:.;.  ."xdoors  jammed  and  broken,  sills  bent,  rivets  sheared,  lading 

^■•r'V;'.'  shifted   with    damage    to   itself  and   the   car   superstructure — 

the  greater  part,  if  not  all  of  which  damage  can  be  eliminated 

by   the   use   of   a   proper   draft   gear,   a   draft   gear   that   will 

>.'  rVv  dissipate  and  destroy  the  shocks  instead  of  transmitting  them 

'.';■.-;  through  the  car.     No  good  can  possibly  be  accomplished  by 

making  tlie  couplers,  yokes,  attachments,  etc.,  heavier.     That 

only  intensifies  the  burden. 

A  car  is  either  an  asset  or  a  burden  to  the  company  owning 


it;  an  asset  when  it  h  carrying  revenue  producing  freig!it; 
a  burden  when  it  is  on  ihe  repair  track.  Seventy-five  per  ci  nt 
of  the  repairs  on  freigjit  cars  are  made  necessary  by  wmk 
draft  gear.  A  good  draft  gear  is  a  revenue  producer  and  a 
burden  reducer.  "The  draft  unit  is  the  critical  point  of  the 
car,"  and  "the  essentia^  part  of  a  good  draft  gear." 

REPAIR  TRACK  MILEAGE  DOES  NOT   PAY   DIVIDENDS 

-..•Lv  BY  F.  H.  SWERINGEN       ::7/.'  ..■^■..■f'w^.S.''--^' 

Master  Car  Builder,  Streets  Western  Stable-Car  Line,  Chicago 

There  is  no  question  l)»t  that  cars  can  be  built  strong  enoii;;h 
to  carry  the  load  according  to  the  stenciled  capacity,  but  cars 
do  not  fail  to  any  extent , from  the  vertical  load;  if  placed  under 
load  on  a  storage  track  the  physical  condition  of  the  car  would 
remain  the  same  for  an  tidefinite  period  of  time.  But  cars  are 
failing  and  bad-order  carp  are  increasing  in  abnormal  numbers. 
The  nature  of  the  failures  leaves  iio  room  for  doubt  as  to 
the  cause.  '     -I  .">''■■■^■■'• -'■••' :-:''^--''--"'^ -';•.: ^ 

Through  the  introductipn  of  gravity  yards  and  Mallet  loco- 
motives ;  congested  terminials,  making  it  necessary  to  switch  cars 
at  a  high  rate  of  speed,  a»d  more  powerful  switch  engines,  cdii- 
ditions  never  before  exparicnced  in  the  history  of  railroading 
have  been  brought  about.  These  conditions  have  paved  the  way 
for  enormous  shocks  due  to  pulling,  buffing  and  recoil.  These 
shocks  and  the  fact  that  the  cars  are  largely  equipped  with 
spring  draft  gear,  afYordi  ng  very  little  protection  to  the  car. 
arc  re.sponsil)le  for  the  abi  ormal  increase  in  the  number  of  bad- 
order  cars;  the  cars  are  )eing  pounded  almost  into  a  state  nf 
destruction. 

The  following  list  of  failires,  which  are  found  to  exist  on  cars 
all  over  the  country,  vcri^es  the  foregoing  statement :  Broker 
draft  spring  followers,  follbwer  stops,  coupler  yokes  and  rivet,*, 
draft  timbers  and  bolts,  end  sills,  dead-woods,  couplers  and  their 
attachments,  l)cnt  draft  sills,  loads  shifting  through  the  end  of 
the  car,  roofs  shifting,  siding  raked,  and  other  defects  resulting 
from  shock  where  the  sprang  draft  gear  fails  to  do  its  duty. 
Should  this  statement  be  ddubted  one  visit  to  any  of  the  various 
repair  tracks  and  scrap  piles  or  the  checking  up  of  the  repair 
bills  for  any  one  month  will  verify  it. 

Special  analysis  of  rcpaif  bills  reveals  the  fact  that  75  per 
cent  of  the  repairs  to  freight  cars  is  due  to  draft  gear  failures. 
In  making  this  analysis  no  account  was  taken  of  shifting  loads; 
ends  biirstcd  out ;  and  roofis,  running  boards  and  siding  raked. 
The  spring  draft  gear,  being  responsible  for  75  per  cent  of  the 
total  failures  to  the  car  to  which  it  is  attached,  conclusively  dem- 
onstrates the  weakest  spot  and  the  one  needing  immediate  atten- 
tion in  order  to  reduce  the  gbnormal  number  of  bad-order  cars, 
thus  keeping  the  cars  in  ser^ice  and  making  them  participate  in 
paying  dividends  to  the  owt^er.  .•,.-■■:•;;: 

Capacity  is  one  of  the  thiigs  most  desired  in  railroad  equip- 
ment. The  capacity  of  a  car  has  been  doubled  within  the  last 
ten  years,  con.sequently  each /part  of  the  entire  structure  affected 
ly  the  increased  load  shoull  be  strengthened  accordingly.  The 
selection  of  the  draft  gear  arid  the  manner  of  its  application  are<'f 
vital  importance.  The  drafi  gear  that  fails  to  develop  a  higti 
capacity  with  a  minimum  arriount  of  recoil  spells  destruction  for 
the  car  and  reduces  the  divirlcnds  according  to  the  failures  for 
which  it  is  responsible.  Frir  many  years  high  capacity  draft 
gears  have  been  in  course  of  development.  The  draft  gear  man- 
ufacturer has  spared  neither  time  nor  expense  in  placing  on 
the  market  friction  draft  ge|irs  that  develop  a  high  absorbing 
capacity,  and  which  will,  ifl  used,  destroy  the  effects  of  the 
majority  of  shocks.  Through  the  use  of  the  spring  draft  gear 
the  effects  of  the  shocks  are  not  destroyed. 

.Many  of  the  leading  railroads  and  private  car  companies  are 
now  using  friction  draft  gear  on  both  new  and  old  equipment. 
In  doing  so  they  find  that  they  have  greatly  reduced  the  main- 
tenance cost  of  their  equipment  as  well  as  loss  and  damage  to 
lading.    Quoting  F.  F.  Gaine^.  superintendent  motive  power  of 


Sll'TCMBER,    1914 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDITION 


MS! 


'■  f   -i-     ■  ,  .  .'li 


the  Central  of  Georgia,  in  the  April,  1913,  issue  of  the  Railway 
Age  Gazette,  Mechanical  Edition:  "In  rebuilding  wooden  coal 
cars,  metal  draft  arms,  engaging  the  steel  b<Kly  bolster  so  as  to 
rt-enforcc  the  center  sills  at  this  point,  were  applied  in  connection 
will)  a  substantial  friction  draft  gear.  These  cars  have  been 
ill  service  about  three  years  without  any  cost  for  repairs  to 
couplers  or  draft  gears."  The  results  obtained  by  Mr.  Gaines 
can  be  accomplished  by  any  railroad  company  adopting  a  high 
^r:uie  friction  draft  gear.      ■•■.■•;:.■ 

1  he  mechanical  department  furnishes  the  operating  depart- 
ment with  equipment  in  condition  to  handle  the  business  at  a 
niininium  maintenance  cost  and  with  the  least  delay.  So  far 
as  ilie  other  departments  are  concerned  the  mechanical  depart- 
ment is  the  sole  owner  of  the  car,  being  responsible  for  its 
condition  at  all  times.  When  the  car  fails,  account  of  bad- 
order,  it  is  not  the  general  manager  that  gets  the  "jacking"  up, 
but  the  mechanical  officer.  Consequently  it  is  of  vital  importance 
for  him  to  equip  the  cars  with  the  best  device  which  will  keep 
them  in  service.  Every  cent  spent  in  repairs  to  cars  must  be 
taken  from  the  earnings  of  the  company,  thus  reducing  the 
dividends  accordingly.  The  mechanical  department  does  not 
participate  in  creating  a  revenue  in  any  form  other  than  through 
the  economical  management  of  its  department.        ,^:  ■,;,    ■■:.■■:■:■ 

We  find  that  the  majority  of  car  failures  are  due  to  the  in- 

efticient  draft  gear.     In  order  to  increase  the  dividends,  reduce 

reiKiir  track  mileage  and  keep  the  cars  in  service,  use  a  friction 

diaft  gear  that  will  protect  the  car  again.st  the  element  of  shock 

.which  is  responsible  for   its   defective  condition. 

Which  is  the  most  efficient  draft  gear  in  use?  The  most 
eflicient  draft  gear  is  the  one  that  has  the  least  amount  of  recoil, 
will  not  shear  rivets,  prevents  deflection  of  center  sills  and  is 
constructed  as  nearly  mechanically  correct  as  it  is  possible  to 
build  it.  To  comply  with  these  requirements  it  should  be  so 
constructed  that  the  car  inspector  can  inspect  all  parts  at  any 
and  all  times  in  the  same  way  as  he  inspects  the  remainder  of 
the  car.  This  is  impossible  if  the  working  parts  are  confined 
witliin  the  walls  of  a  barrel  or  casement;  in  event  of  failure  of 
either  springs  or  friction  elements  the  gear  is  liable  to  remain 
in  that  condition  until  the  car  is  placed  on  the  repair  track 
for  general  repairs.  If  the  draft  gear  had  not  failed  it  might 
not  have  been  necessary  to  place  it  on  the  repair  track  for  general 
overhauling. 

The  spring  is  the  foundation  of  any  draft  gear,  either  spring 
or  friction.  If  the  location  of  the  spring  is  such  that  it  can  be 
removed  at  any  time  that  it  may  fail,  without  disturbing  any  other 
part  of  the  gear,  or  taking  the  car  out  of  service;  in  other 
words,  being  able  to  replace  it  as  easily  as  to  replace  an  air  hose 
or  an  injured  bearing,  the  gear  must  then  be  mechanically 
Correct  in  this  respect,  as  with  this  construction  it  guarantees 
the  keeping  of  the  draft  gear  up  to  its  highest  state  of  efficiency 
al  all  times.  There  is  only  one  friction  draft  gear,  to  my 
knowledge,  that  contains  this  feature. 

All  draft  gears  develop  slack  if  they  do  any  work.  The  only 
method  of  taking  up  slack  on  most  draft  gears  is  through  the 
introduction  of  slack  followers.  The  coupler  travel  is  reduced 
according  to  the  thickness  of  the  follower  used  and  in  con- 
x'pience  the  capacity  of  the  gear  is  also  reduced.  The  longer 
':ic  coupler  travel  the  greater  the  capacity  of  the  gear.  When 
'  e  horn  of  the  coupler  engages  the  striking  plate  the  draft  gear 
^  at  rest;  the  coupler  horn  becomes  the  draft  gear  and  the  car 
leieives  the  shock.  There  is  a  friction  draft  gear  so  designed 
that  it  affords  an  adjustment  which  provides  for  the  taking  up 
of  the  slack,  and  through  this  adjustment  the  original  coupler 
travel  is  always  maintained,  compelling  the  draft  gear  to  do  the 
work  it  is  intended  to  do  throughout  the  life  of  the  car. 

^lost  of  all  other  devices  used  in  car  construction,  such  as 
tsrake  beams,  couplers,  knuckles  and  knuckle  pins,  are  sub- 
"iitted  to  a  physical  test  before  purchase;  yet  the  draft  gear, 
the  most  impottant  device,  is  purchased  without  being  tested, 
oome  of  the  leading  draft  gear  manufacturers  have  placed  at  the 


disposal  of  the  railroad  man  laboratories  equipped  with  devices 
for  the  testing  of  the   draft  gear.     The   same  information   can     .-. 
be  obtained  In   testing  the  draft  gear  that  is  obtained  by  testing    ^ 
all  other  parts  mentioned  above. 

Summing  up,  in  selecting  a  draft  gear  the  one  which  should    ■-. 
be  used  is  die  one  which   will  dissipate  the  greatest  shock,  de-    -, 
velop  the  least  amount  of  recoil,  and  yet  be  mechanically  con-     > 
structed  to  protect  itself  as  well  as  the  car,  tliereby  reducing  the 
repair  track  mileage  lo  a  minimum  and  increasing  the  dividends 
by  keeping  the  car  at  work.      ■     ;>  :. ,'?;  ::^/.'":  ;'■ 

■^'iiy^M'Xi'':  THE  DRAFT  GEAR  PROBLEM     ?'    '  }  \j^>p=     .;; 

".  ;        ■'   >      ""       BY  WILLIAM  SCHMALZIND  I''         "   ^J 

'.'■.•■■;•■   Foreman  Car  Department,  Texas  &  Pacific,  Fort  Worth,  Tex.    ■•.■."-"-    .  ^  .' 

,   "At  the  time  the  automatic  coupler  was  introduced  to  re-    '.. 
place     the    link     and    pin     method     of    coupling    cars,    a    single 
spring  of  19,000  lb.  capacity  was  placed  back  of  the  coupler    ■ 
to  act  as  a  cushion  for  any  blow  or  shock  received.     There 
were  cases  also  where  two  springs  were  used.    The  cars  were 
of  wood  construction  of  light  capacity  and  were  handled  in    ;. 
trains  of  short  length.     The  locomotives  had  a  tractive  effort    j 
of  about   12,000  lb.     As   the   demand   for   longer   trains   and    • 
larger   cars   became   greater   it   was   found  that   the   cushion 
offered  by  this  light  draft  spring  was  insufficient  and  it  was 
necessary  to  increase  the  capacity  to  30,000  lb.     As  far  as   V: 
cushioning  the  blow  was  concerned,  the  increase  in  capacity    ' 
was   thought   sufficient,   but   there   was   another   feature   that 
had  to  be  taken  care  of,  and  that  was  the  recoil.     This  caused     • 
the   train   to   part   because   of   the   failure   of   the   coupler   to 
stand  the  quick  snap. 

With  this  great  barrier  confronting  the  progress  towards 
longer  and  heavier  trains,  it  was  necessary  to  design  a  de- 
vice that  would  have  a  higher  capacity  than  was  possible  with 
springs  alone  and  have  little  or  no  recoil.  The  friction  draft 
gear  was  introduced.  This  was  twenty-six  years  ago.  Is  it 
not  apparent  that  proper  attention  has  not  been  given  to  the  -v 
draft  gear,  since  we  have  cars  of  100,000  lb.  capacity  in  service 
which  are  equipped  with  the  spring  draft  rigging  of  twenty- 
five  years  ago?  '    V. ' 

There  are  certain  items  on  a  car  that  are  expected  to  be    -: 
renewed,   such   as  wheels,  brake   shoes,  axles,  journal  bearings, 
air  brakes,  paint  and  lubrication.     But  in  addition  money  must 
be  spent  for  damage  to  the  car.     There  may  have  been  re- 
quired a  new  coupler,  a  new  end,  a  new  draft  sill  or  end  sill, 
aside    from    claims    paid    for    the    destruction    or    damage    of 
valuable   lading  that  the  car  contained.     When  we  consider     . 
the  nature  of  these  damages,  we  come  to  the  conclusion  that    .": 
the  car  was  struck  by  another  car  in  switching,  or  was  sub-   \-. 
jected  to  a  shock  ni  train  service  that  the  draft  gear  was  not    "/ 
capable  of  absorbing.     Let  us  assume  that  the  car  when  new- 
cost     in     the     neighborhood     of     $1,000.       This     $1,000     was 
to  be  protected  or  insured  by  the  device  placed  back  of  the 
coupler   to   take   care   of   the  blows   or   shocks.     Suppose    it 
consisted  of  a  pair  of  springs  of  30,000  lb.  capacity  and  cost 
a  few  dollars  less  than  the  best  insurance  obtainable;  would 
it  not  have  been  a  saving  to  have  spent  a  few  dollars  more 
and  have  the  best  for  a  longer  time  and  prolong  the  earning     • 
capacity  of  the  car  by  keeping  it  off  the  repair  track? 

We   know   that    in   actual   train    service,   blows   or   shocks     " 
have  been  registered  as  high  as  five  and  six  hundred  thou- 
sand  pounds.      A   device   of   fiftj'    thousand   pounds   capacity 
will    take    care    only   of   fifty   thousand   pounds,   and    the    re-    . 
mainder  of  the  shock  goes  to  the  car,  does  the  damage  above    " 
mentioned,  and  puts  the  car  in  for  repairs  and  stops  its  earn- 
ing capacity.     Money  is  lost  in  repairs  and  idleness  for  money 
saved  on  the  first  cost  of  a  device  that  was  not  worth  what 
was  paid  for  it. 

Cars  are  being  constructed  today  of  steel,  and  many  with    ■••; 
Steel    under  frames,    in     order   that    they    may   better   withstand    ■ 
hard  service  than  a  car  of  all-wood.     Is  it  not  advisable  to 
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have  the  best  possible  device  to  take  care  of  the  shocks  that 
the  wooden  car  absorbed  to  a  certain  extent  in  the  ehisticity 
of  its  bolts  and  tiniljers? 

•  The  time  is  rapidly  approaching  when  the  wooden  car  will 
have  passed  out  of  existence  and  we  will  have  trains  made 
up  of  all-steel  cars.  When  that  time  comes,  what  is  going 
to  be  called  upon  to  destroy  the  shock  and  protect  the  steel 
car   and   its   lading,   or   both?      The    shock   must   be   absorbed 

..rather  than  stored  up  and  returned  in  the  form  of  recoil. 
'..A  non-recoil  friction  draft  gear  is  the  only  solution.  In 
selecting  a  draft  gear,  the  construction  should  be  considered 
first;  second,  the  capacity,  and  third,  the  time  limit  of  its 
action.  The  latter  is  a  very  important  factor.  There  are 
different  tjpes  of  friction  draft  gear  on  the  market,  having 
high  capacity,  but  the  travel,  or  time  limit  of  action,  is  so 
small  that  the  capacity  is  of  no  advantage  because  of  the 
fact  that  the  gear  is  too  stiff,  or,  in  other  words,  the  blow 
has  not  time  enough  to  be  absorbed  in  friction. 

There  is  another  advantage  to  be  gained  by  the  use  of  a 
first  class  friction  draft  gear,  and  that  is  the  time  saved  in 
inspection  in  interchange.  Time  saved  in  delay  to  traffic  is 
money  saved,  and  as  the  inspector  goes  along  from  car  to 
car  inspecting  the  equipment,  it  i.>  cpiite  to  his  advanta.ge  if 
the  inspection  can  be  made  easily  and  with  despatch.  A  draft 
gear  that  can  be  seen  without  question  of  its  being  in  good 
working  order  or  not,  is  a  great  advantage.  There  are  draft 
gears  that  are  so  contained  between  the  sills  of  a  car  that  it 
is  just  about  impossible  to  know  whether  they  are  intact 
and  doing  the  work  or  not.  A  car  may  be  equipped  with 
such  a  device  and  the  device  may  be  out  of  commission  as  far 
as  its  protective  merits  are  concerned,  and  still  be  passed 
by  the  inspector  time  and  again.  The  car  will  continue  in 
service  until  it  becomes  necessary  to  hold  it,  remove  the  parts 
incasing  the  gear,  and  find  the  tr<)uble,^ .,.  ;.,i'     ".'?.';  ^\;^ 

The  necessity  of  taking  up  slack  in  a  draft  gear  is  also  of 
importance,  as  the  parts  will  wear. 

•  It  is  practically  impossible  to  know  what  the  shocks  amount 
to  until  we  see  the  damage  done  to  a  car  that  was  designed 
to  take  a  great  shock  in  itself  without  the  consideration  of 
draft  gear  protection,  so  to  speak.  While  the  car  may  be  of 
all-steel,  it  will  not  absolutely  take  care  of,  or  pass  off,  a 
great  shock  or  a  continuance  of  shocks  without  being  dis- 
torted or  failing  at  some  point  in  its  make-up.  There  are 
parts  of  cars  being  damaged  today,  due  to  shocks,  that  peo- 
ple do  not  attribute  to  the  inadequacy  of  the  draft  gear,  as 
long    as    the    draft    gear    is    not    damaged    to    a    point    of 

.uselessness.  . ,  , ;,. 

It  is  quite  reasonable  to  believe  that  if  the  coupler  does 
not  have  something  behind  it  to  take  the  shocks  it  will 
eventually  be  damaged.  Then  again,  if  the  coupler  is  in- 
creased in  size  and  weight  it  will  mean  the  constant  failing 
of  some  weaker  part  of  the  car  in  turn,  making  an  endless 
chain  of  failures.  Most  everyone  will  agree  that  with  the 
best  friction  draft  gear,  of  the  longest  possible  travel  and 
highest  capacity,  we  could  cut  in  half  the  amount  of  money 
and  grief  we  are   spending  on  couplers. 

This  particular  assertion  calls  to  mind  the  fact  that  at  one 
railroad  terminal  alone  an  average  of  300  couplers  a  month 
are  replaced.  This  is  only  one  terminal  among  hundreds  that 
are  using  the   same  number  or  perhaps   more. 

Some  people  are  of  the  opinion  that  a  test  of  draft  gear 
at  a  laboratory,  or  other  than  an  actual  service  test,  is  not 
^ a  proof  of  merit.  We  will  agree  that  a  laboratory  test  is 
not  a  service  test,  but  it  is  getting  somewhere  near  to  what 
you  want  to  find  out,  and  as  far  as  the  comparison  of  the 
devices  is  concerned,  we  will  at  least  know  if  they  will  stand 
up  in  a  less  severe  service  than  actual  train  service.  Couplers, 
knuckles,  knuckle  pins,  brake-beams,  etc.,  are  tested  to  do  a 
certain  work  before  being  purchased,  but  the  draft  gear  that 
is  to  protect  these  parts  receives  the  least  consideration. 


>•'■'•. 


i     t:-V  FRICTION  DRAFT    GEAR*     :e>V''    '/^^ 

/V%^  BY  GEORGE  L.  HARVEY      ;.;.>•■!.;..■     ;  ^      ;i>; 

Mecharacal  Engineer,  Chicago       '  ~'  "  •- 

First  see  that  the  car  is  properly  equipped  to  hold  the  frict:or. 
draft  gear,  and  to  stand  the  stresses  of  modern  service.  The 
drawl)ar  should  be  a  heav^  steel  bar  with  a  5  in.  x  7  in.  sh;t;ik, 
and  the  bar  should  have  l!4  in.  clearance  sidewise  and  ^^  in. 
top  clearance.  If  a  flat  carrier  iron  is  used,  not  less  than  1  in,  x 
31/2  in.,  there  should  I)e  tvro  114  in-  and  two  %  in.  bolts,  one  of 
each  on  each  side  of  the  liar.  The  downward  hammer  blow  is 
quite  heavy,  and  many  gkars  are  improperly  equipped  in  this 
respect.  The  malleable  iron  type  of  carrier  iron  is  very  good, 
with  a  horizontal  1J4  in.  bplt  passing  through  it.  thus  using  one 
bolt   for  the  carrier  iron  im\  putting  it  in   shear.     In  addition 


it  ties  the  draft  arms  at  thi 
The  doadwood  should 


point. 
)*  of  cast  steel,  and  it  is  all-important 
that  the  horn  of  the  couple  r  should  not  strike  it.    The  full  strain 


of    the    buffing    should    coi 


center  sills.     The  horn  of 
deadwood   when   the  gear 
not    stand   these    full   shoe 
purpose  for  which  it  is  in 


e    through    the    draft    gear,    and   be 


partially   absorbed   by   it   and   partially   transmitted   through   the 


he  coupler  should  be  -yi  in.  from  the 
is  closed.  A  friction  gear  that  will 
s  of  service  is  not  suitable  for  the 
ended. 


ULTIM.VTE    ST  tENGTH    OF    DRAFT   GEAR 

I  consider  600,000  lb.  as  he  load  on  which  to  base  the  calcu- 
lations for  draft  gear  stresses.  Sometimes  they  exceed  this,  Imt 
rarely,  and  the  factor  of  safety  provided  in  the  size  of  center 
sills  will  generally  take  cai  e  of  any  higher  loads  than  this.  A 
friction  gear  should  be  abb  to  carry  a  static  load  of  600,000  11>. 
without  injury.  Some  advocate  a  gear  which  closes  at  150,000 
or  200.000  11)..  with  the  idea  that  any  additional  strain  will  pa.ss 
through  the  horn  of  the  coiipler  and  the  center  sills,  and  claim 
that  a  static  test  of  600.000  jib.  on  the  gear  is  an  unfair  require- 
ment. Let  the  friction  gear  take  the  blow  !  It  is  better  to  smash 
the  draft  gear  than  the  caiT    .'...  \  •'^■'^•' %; -^ ./ ^r --.-".^   1  r:  ;V   '' 

In  making  a  test  with  6(j0.000  lb.  loads  on  draft  gears  they 
should  l)e  measured  carefully  before  they  are  put  in  the  testing 


machine.  Measure  the  hei; 
the  diameter  of  the  l)arrels, 
ments   again.     The   friction 


ht  on  both  sides  of  the  gear,  also 
and  after  the  test  take  the  measure- 
spring  gear  ( Harvey)  is  made  of 
tough  temiH-rcd  steel,  and  \?hen  the  spring  is  closed  600,000  H' 
or  more  can  lie  placed  on  it  without  injury.  When  the  spring  i^ 
closed  at,  say.  ISO.OOO  to  225,000  lb.,  there  is  no  more  strain 
thrown  on  the  friction  mem|)er,  as  the  inner  main  coil  is  closed 
solid,  and  none  of  the  excess  load  above  the  closing  load  is 
thrown  on  the  outer  friction  sjiring  coil  member. 
'Ultimate  Strciit^tli  Tcsts.X-ThQse  tests  were  made  to  shuw 
the  ultimate  strength  of  sextral  different  kinds  of  draft  gear, 
the  tests  being  made  by  Prof;  (iel)hardt,  of  the  Armour  Institut  •. 
.\11  the  gears  were  submitttd  to  loads  of  600,000  lb.  in  tl:e 
static  testing  machine,  and  tile  results  obtained  were  as  follow.-- : 


Gear 

Set      ;r:. 

:      Spread    ■ 

^•''>'          Remarks         -' 

A 

B 

C 

1) 

7/16  in..  ^      .. 
3/16  in.         :.. 

1/16  in. 
%  in. 

Oio. 

•  •  •'•._■■ 

Perfect  condition 
Barrel  cracked  5  in. 

Eccentric  Loads. — The  60,000  lb.  laboratory  test  is  fair,  n 
a  way,  but  it  does  not  take  care  of  eccentric  loading.  When  the 
cars  are  bumped  together  tljc  gears  do  not  close  square,  b'it 
almost  always  eccentrically.  When  two  couplers  come  togcth  r 
they  kick  sidewise  1)4  in.,  aikl  the  butt  of  the  coupler  may  Ic 
thrown  off  the  center  line  about  ^  in.,  so  that  it  strikes  tl^e 
front  stop.  It  is  evident  thait  the  drawbar  itself  will  thus  1  <? 
thrown  2  in.  out  of  line  when   the  cars  are  coupled.     This  w H 

•Mr.  Tlarvcy  is  the  designer  01  the  Harvey  friction  spring  draft  gcir 
and  i>repared  a  most  excellent  aim  voluminous  contribution  to  the  dr.'ft 
gear  competition.  In  editing  it  ^p  come  within  the  limits  of  the  spr.ce 
available  for  its  presentation,  certain  portions  referring  more  particulai'V 
to  the  special  cl.iiins  for  this  partitular  gear  and  the  design  and  constric- 
tion of  its  details,  have  been  cuti  out  or  condensed.  Xames  have  be^n 
omitted  where  a  direct  comparison!  is  made  with  other  gears.  In  fairn'-^s 
to  Mr.  Harvey  it  should  be  remefibered,  therefore,  that  the  article  as  it 
appears  is  little  more  than  an  abstr  ict  of  the  original  paper. 
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tvvi>t  tTife  front  follower  and  throw  an  eccentfic,load  on  the 
gear.  It  would  probably  be  more  proper  to  test  all  gears  with 
an  tcccntric  load,  using  a  bevel  plate,  beveled  say  54  in.  in  one 
foot  This  would  then  give  a  static  load  on  the  gear  somewhat 
similar  to  that  which  is  found  in  service.  The  great  difficulty 
witli  all  laboratory  tests  is  to  make  them  resemble  service  con- 
ditions. ■  •'    ',  ■■■'.•-•  "-•',  :v-^  •:-'■.;:'.  ••J  ;0;.:-  ;■  i-[--X^>-[ ,  : 

1  lie  rear  draft  lugs  should  be  made  longer  than  the  standard 
■^ilCI!  lug.  There  is  no  reason  why  they  should  not  be  made 
50  per  cent  longer,  with  a  butt  plate  behind  the  lug,  running  to 
the  bolster.  '"■.;.-.;.-.,■ 

The  sills  should  be  prevented  from  spreading  with  a  sub- 
stantial tie  strap,  say  ^4  '"•  ^  6  in.,  with  two  %  in.  bolts  at 
eacli  end.  The  tie  straps  should  be  hooked  up  over  the  sills, 
and  for  long  gears  two  straps  should  be  used.  Many  tie  straps 
are  bent  downward  to  pass  under  the  yoke,  but  this  is  not  a 
good  practice,  as  the  straps  tend  to  straighten  out. 

Center  Sill  Area. — Center  sills  on  steel  cars  should  have  not 
less  than  26  sq.  in.  of  metal  in  cross  section ;  the  area  of  both 
center  sills  and  the  cover  plate  is  included  in  this  figure.  Charles 
Lindstrom,  chief  engineer  of  the  Pressed  Steel  Car  Company, 
has  for  years  advocated  designing  steel  cars  so  that  the  center 
sills  would  stand  a  compression  of  500.000  lb.  From  this  he 
determines  that  the  area  of  the  center  sills  should  be  22>  sq.  in. 
in  order  successfully  to  stand  the  working  strains  of  train  service. 
Center  sills  so  designed  will,  of  course,  stand  a  much  higher  load 
I)cfore  failure. 

The  center  line  of  draft  should  be  placed  about  2  in.  or  3  in. 
above  the  bottom  of  the  center  sills.  If  steel  draft  arms  are 
nscd,  the  metal  should  be  about  9/16  in.  thick  and  a  splice  made 
liack  of  the  l)olster,  although  some  prefer  to  splice  the  sills  in 
front  of  the  bolster,  as  in  case  of  a  breakdown  they  assume 
there  would  be  less  damage  to  the  bolsters.  Filler  plates  can  be 
put  in  back  of  these  splices,  running  to  the  bolster,  in  order  to 
stiffen  the  gear  and  the  l)ottom  edge  of  the  center  sills  should 
be  covered  with  a  plate  from  a  point  just  back  of  the  rear  draft 
lugs  back  to  the  bolster.  '..-^■...  .  :     ,\  •'  -i^' .  ;v;, 

l-olUnccr  Support. — All  gears  should  have  the  followers  stip- 
ported  on  guides.  This  will  cause  the  yoke  to  hang  down  on 
top  of  the  followers,  and  be  free  at  the  bottom  edge  of  the  fol- 
lower. If  the  yoke  is  supported,  and  the  followers  lie  on  it  with 
the  gear,  there  is  a  clearance  at  the  top  of  the  followers.  When 
you  pidl  on  a  draft  gear,  and  the  drawbar  is  raised  up  at  the 
same  time,  if  there  is  no  clearance  at  the  bottom  of  the  fol- 
lowers, there  is  a  tendency  for  the  yoke  to  pull  off  the  head  of 
the  drawbar  rivets,  which  is  not  the  case  when  the  ends  of  the 
followers  are  supported  on  guides.  If  a  bent  plate  is  used  for 
lower  guide  and  tie  strap,  care  should  be  taken  that  there  is 
ample  side  clearance.    All  nuts  should  be  secured  with  grip  nuts. 

Many  ])eoi)le  think  that  if  a  gear  shows  well  on  a  wooden  car 
•U  is  satisfactory  for  a  steel  car.  Such  an  inference  is  far  from 
correct.  In  wfioden  cars  the  sills  and  the  whole  car  structure 
yield  and  absorb  a  large  part  of  the  blow,  whereas  the  steel  car 
IS  so  rigid  that  the  gear  which  might  answer  the  purpose  on  a 
wooden  car  would  certainly  not  stand  up  satisfactorily. 

V;""  THE    IMl'ORTAXCE   OF   FRICTION    DR.AKT   GE.\R 

J.  C.  Fritts,  master  car  builder  of  the  Delaware.  Lackawanna 
^  \\  estern,  presented  a  very  good  paper  on  "Freight  Car 
!  roubles"  at  the  Central  Railroad  Club  meeting  in  September, 
m13.  He  was  frank  to  admit  that  he  had  not  realized  the  im- 
iwrtance  of  the  draft  gear  problem,  and  said :  "1  am  free  to  con- 
' '"■^  that  up  to  the  time  I  started  to  investigate  this  question 
^ome  time  ago  I  did  not  credit  it  (friction  draft  gear)  as  being 
^»ch  an  important  factor  in  the  question  of  car  maintenance  and 
other  expenses  incidental  to  car  failures." 

The  data  compiled  by  Mr.  Fritts  is  unusually  interesting. 
Among  other  things  he  said:  "In  an  e.xamination  of  1,500  cars 
I'QUipped  with  spring  gears,  and  4.805  cars  equipped  with  friction 
■•^^'ars,  the  luimber  of  failures  of  couplers,  pockets,  rivets,  fol- 
lowers and  other  parts  was  64  per  cent,  less  in  favor  of  cars 


equipped  wfth  friction  devices."  This  is  a  pretty  broad  state- 
ment. He  examined  a  suflicient  number  of  cars  with  sufficient 
detail  to  obtain  a  fair  idea  of  the  proposition.  Any  one  that  will 
read  that  article  and  say  that  the  friction  draft  gear  is  not 
essential  for  the  proper  operation  of  a  railroad  is  certainly  mak- . , 
ing  a  great  mistake. 

■  Some  people  think  it  is  far-fetched  to  charge  roof  repairs  as 
due  to  draft  gear  troubles ;  some  do  not.  There  are  many  re*  ' 
pairs  required  on  cars  that  are  due  to  draft  gear  weakness  that 
are  not  charged  to  it.  The  enormous  amount  of  repairs  required 
on  draft  rigging  almost  staggers  one.  One  road  required  last 
year  108,000  pieces  of  center  sills,  and  148.000  oak  draft  arms. 
The  cost  of  this  material  alone  is  a  stupendous  figure,  but  when 
you  take  into  account  the  other  damages  to  the  car  and  the  cost 
of  putting  the  sills  on  the  cars  and  the  delays  to  service,  etc.. 
you  can  imagine  what  the  expenses  to  this  road  have  been,  due  to 
ineffective  draft  rigging. 

I  he  question  of  the  amount  of  repairs  occasioned  by  the  draft 
gear  is  difficult  to  determine.  F.  V.  Gaines,  superintendent 
motive  power  of  the  Central  of  Georgia,  in  his  article  on  "The 
Growing  Cost  of  Freight  Car  Repairs"  in  the  .\mcrican  Engineer 
shows  that  all  items  connerted  with  coupler  and  draft  gear 
covered  38.91  per  cent  of  the  total  repairs  on  the  cars  repaired  by 
the  Central  of  Georgia  during  six  months.  M.  K.  Barnum  is 
authority  for  the  statement  that  the  damage  to  the  draft  gear 
alone  is  about  18  per  cent.  Figures  have  been  given  as  high  as 
54  per  cent  to  68  per  cent.  One  large  system  found  the  cost 
of  draft  gear  repairs  was  53  per  cent  of  the  total/V  -  •■;v.V-;-;;  ;:;^;.-;*^\ 

Vou  will  notice  Mr.  Gaines  does  not  include  any  damages  to 
center  or  end  sills  as  a  part  of  his  draft  gear  troubles.  There- 
fore, 1  consider  his  ligure  as  being  too  low.  Suppose  45  per  cent 
was  the  proper  tigure:  just  look  over  your  repair  bills  for  last 
year,  and  see  what  this  means  in  dollars  and  cenxs.  i-^ ■/-::-:■  ].■• 

.  \^   ,  REOflSITES  (»F   .\.  FRICTION    IIRAFT  GEAR  i  i  rKS-'Y-i 

What  are  the  requisites  of  a  good  friction  draft  gear?  It 
should  have  a  small  number  of  part.s.  Some  friction  gears  have 
2;  some  34.  It  should  be  possible  to  readily  inspect  the  gears. 
Closed  gears  often  run  with  broken  parts,  which  cannot  l>e  ex- 
amined unless  the  gear  is  taken  off  the  car  at  a  considerable 
expen.se. 

A  gear  should  weigh  as  little  as  possible.  Some  friction  gears 
weigh  110  lb.  per  car;  many  weigh  300  to  350  lb.,  and  some  700 
or  800  lb.  per  car.  .\  draft  gear  with  very  high  capacity  and  an 
initial  high  capacity  is  of  no  value.  C.  A.  Seley.  before  the 
Western  Railroad  Club,  stated :  "The  thing  that  wears  out  tlie 
cars  is  the  multiplicity  of  small  shocks — thousands  of  them — and 
a  gear  to  take  up  these  is  far  more  desirable  than  one  to  take  up 
maximum  shocks  that, occur  once  a  day,  pnc^  ^a  week,  or  whaiT 
ever  you  please."'"  ''  "j;  -'"    >      ■      ■"    ^  ^    ' '    •  V     '  -   '''■'■■  y-^'^  •'•—■:  • 

When  a  train  is  running  under  full  headway  there  are  small 
shocks  which  should  be  provided  for.  The  drawbar  pull  may 
run  from  8.000  to  14,000  lb.,  and  you  will  notice  little  shocks 
occurring  once  or  twice  a  second,  working  the  platforms  of  the 
car  forward  and  backward.  This  motion  should  be  taken  up  on 
a  spring  gear.  It  is  a  comparatively  delicate  shock,  and  will 
wear  out  a  friction  gear  rapidly  in  case  the  gear  is  so  designed 
that  it  is  essential  for  the  friction  parts  to  m«ive  in  order  to  take 
care  <.)f  this  vibration.  .\  primary  free  spring  motion  is  essential 
in  ortler  to  take  care  of  the  light  shocks  and  save  the  wear  on 
the  friction  parts,  which  should  only  be  brought  into  play  for 
the  heavier  loads. 

The  friction  gears  shoiUd  have  a  capacity  of  160.000  lb.  when 
new,  and  at  the  end  of  a  few  weeks  should  carry  more  than 
that,  as  by  that  time  the  parts  will  have  a  chance  to  wear  to  a 
proper  bearing  surface.  .\t  the  end  of  two  or  three  years  they 
should  have  their  original  capacity,  at  least.  Some  gears  wear 
themselves  out  in  two  or  three  years,  >.  I  ;•;•.:;.-::•  .-. 

.\  duration  test  may  be  made  by  any  railroad  having  a  good 
sized  bulldozer.  The  friction  gear  is  put  in  the  bulldozer,  and 
opened  and  closed  a  number  of  times  to  determine  how  many 
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'•    closures  it  will  make  before  wearing  out.    The  gear  is  weighed 
;      before  being  put  in  the  machine,  and  is  tiien  opened  and  closed, 
^       say  500  times ;  then   reweighed  and  examined,  and  then  put  in 
again,  and  the  test  run  to  the  number  of  strokes  considered  nec- 
essary.    It   is   well  to  put   a  large  timber  back   of  the  gear  to 
protect  tile   bulldozer   from   damage   at   tiie   time   the   gear  goes 
solid.     It  is  necessary  to  stop  the  test  every  little  while,  so  that 
the  gear  may  be  allowed  to  cool  and  not  become  too  hot.     Fol- 
-:      lowing  are  the  results   for  several  gears  tested   in   this  way  by 
Prof.  Gebhardt,  of  Armour  Institute: 

.■•■,,.   No.  of  Loss  of       ■•■'-''    ■    ^••■"  ■■■'*^;';  ;/;■:•; 

2    move-  Action  Condition        weight  at  ■•..    'i.  • 

C    ments  of  gear  of  gear         end  of  test  Remarks       '      -" 

A     2011  Smooth  Good               2Ib.  l^oz.  1 J4  in.  lost  motion. 

b     1750  Very  irregular  Broke,  test     1  lb.  6^  oz.  During    test    several 

■"-.-  ■..<..    ._■■  .-.    .>.■;■■•.».■■.       stopped  ■_.  _    -r     .  ..-J,",.  parts  were  removed 

•/>;■ -.•-'.^  •.,'<}    •.:■.■■-  ■-'■'••■•    •■    •  ■'',:_.'  -  . ''    '  because  of  breaking. 

^■'—iC       982     Very  irregular     Broke,  test     2  lb.  3'^  oz.  1^  in.  lost  motion. 
X   •:■                                                               Stopped 

'■'■'.■'  V  -D     After  400  to  500  movements  the  gear  was  out  Friction   parts    worn 

.   ■•  of  service.  out  before  500  move- 

..;   ;  ••.  nients. 

i.        E     2500     Capacity  increased      ''■-*■-•■      0 'b.  3  2/10  oz.  No  set. 

;     -..     Partial    results   of   an   endurance   test   of   the    Harvey    friction 
':      spring  gear  are  shown  in  the  diagram. 

-'  A  friction  gear  should  not  stick.     If  it  does  there  is  no  shock 

absorber  for  the  next  shock,  and  the  gear  will  run   with  slack. 


y^ighf  before  Test  47 /bs.  7^oz. 

I^eighf  a/fer  Tesf  47 lbs.  7^  oz. 

Loss  3  oz. 

^••,     Probable  Line  above  '..  > 

-.; ;'    capac'rhyofindicafor'""" v.. 

FiYs-f-Tesf    ■•:'  :/^- •■■.'■: '\ 

+  ^  ^.  Affer  1000  Closures 
JIf-fer  JS60  Closures        •: 

Af^r  Tesf :   7^ "Free  Heighf 
6"  Closed He'tghf- 
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Endurance  Test  of  Harvey  8  In.  by  8  in.  Friction  Spring  Draft  Gear 

and  if  it   remains   in   that  condition   the  entire   rigging  may   be 

destroyed  at  the  tiext  heavy  ^^vi.  ■■■■.^X-'X^-^'^-  ■.•[.''■'  -^^  ^'  '^ 

The  area  of  friction  should  be  large.  It  has  been  found  in 
duration  tests  that  gears  with  small  friction  areas  wear  out 
more  rapidly  than  those  with  large  friction  areas.  Some  gears 
have  as  low  as  64  sq.  in.  of  friction  area,  while  some  have  over 
120  sq   in. 

I  know  of  a  road  which  has  had  40.000  gears  with  no  expense 
for  maintenance  in  three  years.  Another  road  has  over  20,000 
gears,  with  an  expense  of  maintenance  of  .021  of  one  cent  per 
gear  per  annum. 

I  have  seen  reports  of  roads  where  the  cost  for  maintaining  an- 
other friction  gear  was  13  cents  per  gear;  another  20  cents  per 
gear  for  a  period  of  nine  years  and  three  months  on  5,800  cars. 
The  cost  in  this  case  does  not  take  into  account  the  cost  of 
couplers,  center  sills,  end  sills,  etc.,  etc.,  but  these  figures  alone 
are  worthy  of  considerable  investigation. 
■  ".'  It  is  essential  that  draft  gears  should  have  a  low  release,  run- 
ning from  12,000  to  20,000  lb.  A  high  release  means  damage 
to  the  cars.  I  know  of  a  train  of  74  steel  cars,  where  three 
couplers  were  broken,  due  to  recoil,  after  the  Irain  had  come 
to  rest  and  the  air  brakes  were  released. 


One   road   thoi.ght    it   v 
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as  doing  a  fine  thing  when  it  used  a 


gear  with  a  closing  capacity  of  500.030  i>r  600.000  lb.  It  v  as 
said  that  the  horn  of  th<  coupler  showed  practically  no  marks 
on  the  end  sills;  after  trjing  many  thousands  of  these  gears,  it 
is  now  discarding  them  a^  the  gear  had  a  very  high  recoil — too 
great  for  the  car  to  standiand  the  draft  gears  went  to  pieces. 

It  is  rather  difficult  to  determine  just  how  one  is  to  find  (  at 
what  the  best  gear  is  for  I  the  purpose  from  laboratory  tests,  as 
tliey  are  unable  to  reprodice  the  service  conditions. 

Many  roads  pass  on  the  value  of  the  draft  gear  by  the  staiic 
test  card,  thinking  that  the  gear  with  the  largest  area  of  card 
will  show  the  best  results  in  service.  This  theory  one  world 
naturally  think  would  be  qorrect,  but  it  is  not.  My  explanation 
is  simply  this,  that  the  geafs  do  not  develop  the  same  charactir- 
istics  w  hen  struck  a  quick  pile  driver  blow,  or  a  blow  in  train, 
as  they  do  on  the  static  testing  machine. /v .'  ■::■•:  ■.  '|-... 

In   comparing  a   series  Of  drop  tests   with   those  on  a   static 

testing   machine   it   was   foimd  that   the  gear   with   the   smallest 

area   of  card  was  the  greitest   shock  absorber,   while   the   gear 

with  the  largest  static  carq  gave  the  poorest  results.     There  is 

no  laboratory  test  that  can  give  you  the  information  of  service 

tests.     Vou   may   find   a  gear  that   will   stand   up  under   certain 

laboratory  tests,  and  will  pfove  absolutely  inadequate  in  service. 

There  is  no  test  like  train  fervice  and  no  drop  test  like  the  test 

(if  dropping  trains  on  traink..-  •-  ■■  .■  ■■.  i  •.-,••• 

l^    "' •^- ■  ■■■:    ~:.-:V:'^'-- 

DRAFT  GEAR  RESULTS  ,;..<...  ..'''v/. '•;-^-;\^  • 
The  Railway  Age  Gazette,  in  its  request  for  an  article  on 
draft  gears,  stated:  "The  judges  will  base  their  decision  on  facts 
and  evidence  presented  to  phow  which  types  of  draft  gear  are 
jiiving  the  best  results."  Itj  evidently  meant  the  best  results  in 
service  and  not  in  the  laboratory  tests. 

Let  us  assume  that  the  average  cost  of  repairs  on  a  freight  car 
is  $60  per  year,  and  that  45  (per  cent  of  the  repairs  is  chargeable 
to  draft  gears.  The  draft  gear  cost  for  maintenance  would  then 
1  e  %27  per  year.  Mr.  Fritts  showed  that  friction  gears  will  save 
64  per  cent  of  the  draft  gear  troubles.  In  other  words,  by  using 
a  good  friction  gear  3'ou  coold  save  64  per  cent  of  this  %27 ,  or 
$17.28.  How  long  will  it  t^e  to  pay  for  a  friction  draft  gear 
at  this  rate? 


t^e 


SOME    NOTES 


ON    CHILLED  CAST   IRON 
WHEELS* 


■■■■^■■<\<C'-^-t'  '.  V{  ^.  B.  TILT  r  ■  ..-: ;,  ■;;.•-.  .,-,  /v  ^:.: 

_.••-':•'•  ^.' <•'     ■  Engineer  of  Tpsts,  Canadian  Pacific  ".■'■' fi  ••'••■  ■; 

In  the  following  notes  on  the  use  of  chilled  cast  iron  in  car 
wlieels  all  questions  of  design,  including  flange  and  plate  thick- 
ness, as  well  as  weight,  hayc  been  disregarded,  and  only  the 
metallurgical  problems  of  howl  to  make  white  iron  harder  or  more 
resistant  to  wear,  and  how  to  make  the  combination  of  white 
and  gray  iron  in  the  flange  stronger  and  tougher,  have  been 
(.iinsidered.  ~  >-  -"■;■'• 

M.  C.  B.  1909  design  wheel,  in 
ion  with  reference  to  chill.  Th** 
M.  C.  B.  specifications  prescribe  a  method  of  selecting  wheel- 
for  test,  which  are  drop-tested  for  strength  and  thermal-testei 
( 1 '  j-in.  ring  of  fluid  iron  poured  around  the  tread)  to  shov. 
their  capacity  to  resist  the  heating  action  of  the  brakes. 

I'ig.  2  shows  a  flange  which  has  been  knocked  off  with  :; 
hammer   to   show   the   direction   of  break.     This   is   one   of  th- 


1"  ig.   1    shows  a  new  675  It . 
accordance  with  the   spccifica 


greatest  sources  of  danger  in 


at  the  throat  very  often  precdles  failure.     Fig.  3  shows  a  typical 


failure  due  to  over-heating  by 


he  cast-iron  wheel,  though  a  scan 


the  brakes. 


Brake  burns"  and  "shell  o  its"  are  minor  defects,  but  to  in- 


eels    they    should    generally   be 


crease   the   service   of  the   wl 

minimum.     It  is  not  known  v^hether  metal  which  shells  out  or 

brake-burns  easily  is  dirty  or  has  more  impurities  than  a  metai 
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which  does  not.    It  is  hoped  to  get  some  corinection  between  this  records;  and  comparisons  of  wheels  made  now  of  coVc  iron  with 

tr'uble  and  the  different  coefficients  of  expansion  of  the  com-  wheels  made  years  ago  of  charcoal  iron  are  difficult  on  account 

pounds  forming  the  metal.  ■-   r-^    "i -•■'':  of  changes  in  the  service  conditions.     A  representative  analysis 

There  is  at  present  some  disagreement  among  authorities  on  of  present-day  wheel  iron,  using  coke  pig  iron  and  steel,  is  as 

cliilled  cast  iron   as  to  the  best   mixtures.     Some  contend  that  follows:      %=  •;,  >     y  ..•:  ....  ;, ,  ^    .'?  .-;^::;.v  -i;^.- \-^  =  -'l- ^— :;.  Kj'.  ■; 
cliarcoal  iron   of  chilling  quality   is   necessary;   others  that   steel 


Fig.  1— Tread  Section  of  a  1909  M.  C.   B.  675  Lb.  Wheel 

scrap    and    ferro-iiianganese    serve    the    same    purpose.      A    rep- 
resentative mixture  of  each  is  approximately  as  follows ;,.,-._., . 

Charcoal  Iron   Mixture 

Charcoal   pig  iron .*-♦»••'••  —  ^0  PC  cent 

Scrap  wheels   ,:.,,,,,..... ,i.»  .......».30  per  cent 

.;..;'.■,;;.;  Steel   Scrap  Mixture        ^..V-.-    ::.:.^-- 

Coke   pig  iron.  ,.,.»,.» Vi. .;,.<■>••»•: r.-^S  per  cent 

Old  wheels ...'.>••;,•.'.  ;';-;.i45  per  cent 

Malleable  scrap .'♦;-<,.  ...4 ■.,*,    S  per  cent 

Steel 1   S  per  cent 


Pig.    2 — Flange    Broken    with    Hammer,    Showing    Direction    of 

Fracture 

-  \\  heels  made  of  each  mixture  meet  the  specifications.  In  the 
;  author's  opinion  service  results  depend  on  the  final  composition, 
•-and  care  of  manufacture  and  inspection.  Direct  comparisons  are 
.difficult   to   make   on   account  of   different   methods   of  keeping 


Total  carbon  ;■.<•.••<•  ».;. 

Silicon    '. ..., .  i  •.-.•''»■. . 

Manganese  .......•».;•■; 

Phosphorus    . . . .  ...i  .i.  ;>  , 

Sulphur .   ..,.,... it • .,. . ■ 
Iron     0»  ••  •v^.a  •«'».•..»♦"•  »'•.■ 


., .  .  .0.60  per  cent 

0.50  ptr  cent 

. ...  .0.30  per  cent 
..v..;, 0.12  per  cent- 
..>.iv.r<niaiii<ier  .^  .'. 


\p 


/ 


Flfl.^— Typical    Failure    Due    to    Overheating    by    Braktt     '■  ;y.:.^. 

The  best  proportions  of  the  metalloids  and  their  compounds, 
and  the  compounds  of  silicon  and  manganese  are  not  definitely 
settled.     Nickel,  chromium,  vanadium,  titanium,  and  other  metals 
have  been  used  with  results  not  always  exactly  determined.     It  ..; 
is  the  author's  opinion,  to  be  confirmed  by  further  experiment,  /" 
that  the  amount  of  total  carbon  should  be  low,   say  about  3.40 
to  3.60  per   cent,  rather  than  about  4  per  cent,  as  with  many 
white  irons.     The  silicon   content  will  generally  be   somewhat 
higher  than  the  manganese,  but  both  in  the  neighborhood  of  0.60;*' 
per  cent.     Good  wheels  are  made  with  sulphur  as  high  as  0.17  •/ 
per  cent  and  phosphorus  0.50  per  cent.  ■'. 

An  examination  of  Fig.  1  shows  the  flange  to  be  white  iron  f.. 
in   part,   and    Fig.   2   shows   the   broken    flange   continued   down  :'• 
through  the  gray  iron,  which  is  the  usual  direction  of  breaking. 
Fig.  4  shows  stress-deformation  curves  for  gray  irons  from  the 
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Unit   Deformation. 

Fig.    4 — Stress- Deformation    Curves    for    the    Common    Steels    and.- 

.-.        :  Cast    Iron  -..._:■./ 

sources  noted,  and  for  comparison  the  curve  for  the  common 
steels  is  included.  A  curve  for  white  iron  is  shown  where  it  is  ,, 
thought  it  might  be  found.  It  is  evident  that  the  flange  strength 
is  dependent  upon  two  substances.  The  first  is  the  white  iron 
which  carries  almost  all  the  load  until  rupture  takes  place  in  it, 
when  the  gray-iron  back  takes  the  load;  and  it  is  evident  that 
if  both  could  be  of  the  same  elastic  ratio  an  improvement  would 
be  made.  A  possible  soliition  is  to  have  as  much  white  iron 
as  can   possibly  be  allowed,  and  also  to  have  the  gray  iron  as 
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.cli»>urt's.it  vvi'll  itiakt-  hciOrv  uiaritiy  mu.  'ihi  yiar  i>  wiis^luit 
/btlore  I'vini;  put  in  the  macliiiic.  and  i>  tlun  opiiicrl  and  rli'M-d. 
say  500  times;  then  rewcii'lK'd  and  exatninifl.  and  then  put  in 

"  agaiiT,  and  the  test  run  lu  rhc  number  of  stroko  considered  nec- 
essary. 4t  is  well  to  i»tu  a  larsic  tinilier  hack  of  the  ijear  to 
protect  the  htlUdozer  from  damage  at  tlie  time  the  uear  goe?- 
soUd.  It -is  necessary  to  stop  the  test  every  little  wliile.  so  that 
the  gi^ar  ftiay.be  aUowed  to  ViK)l  and  n»>t  tHicme  ton  li..i.  l'"(il- 
lowing  are  the  results  for  several  viear-.  te>te<!  in  this  \vay  l>y. 
Frfif.  GchlKirdt.  of  ArmciiMr  Itistitutv; 


*    ihwi-         Action   ': 
.■.^\  n»ei)is         o.f  Rear 
A     2011     Smooili 
li     1750   .  V'try  irftguhti 


CoiHlition 
of  (rear 

Itrokc,  t«.»t 


Lossof 
wci^'Iii  at 
tnil  of  ti->t 

2  111.  1  .}4   f'Z. 

1  11>.  6",i  oz. 


2  v.. 


oz. 


D     Aii«'r.4t)(>  fji  5BQ  mQVfiiuiils  the  grar   w.'i'.  o,iU 

'■.     :<>f  -tiViCt. ■.■"■:-■.',  .     :^      ■    •     .  ■    ■ 


lOtz. 


Rftiiarks 

1  l/l   in.  lcv>»t  ntotimi. 

Duriiii;  te^-t  several 
parts  wtrc  rinioved 
bicaust:  nf  brt.ikiiiK. 

•  I'x  itJ.  lo'-t  liiolion. 

Frictiini  jiait-  wtTii 
lint  liefurc  SOO  move- 
ini-iits.;.       ,  :     .%    \    .,  , 

No  si't.      '■■  ." 


£•  >f 00     lajK  dry 'jjji[\rvaie J ■•'.'■/ 

Partial   rciiiiits  of.  an   eiidatrauee   te>t   nf  the   Harvey    fricti'itt 
;sprinir  gear  are  shown  in  tlie  dia,i,'rani. 
■    A  friction  .ttcar  sht>ul4  nt>t  stick.     If  it  rloes  there  is  no  shock 

ab-orlHT   for  the  next   ^hoek.   and   tlir  uear  will   run    with   slack. 


V^ighf  be^reJesf  47lbs.7^oz.                                                 .    •    ,..    . 

Weight  a-ffer  Test  47  Ibi.l'^oz.     ''■■.'/     '■'■/,•..■.'-'"     ." 

'-'      Loss  ^oz.                                                  ".               ."    „. 

Probable  Line  above                     ,     •-'    ;         '            ; 
-    ■      capacity of'indicafor *:    ,                          •          •* 
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Endurance  Test  of   Harvey  8  in.  by  8  in.    Friction   Spring  Draft  Gear 

and.  if/it  Tfmains   in   thai  conthti'ii    tlu    entire   riiigin.tf  may   be 
destroyed  at  theucxt  heavy.  Itlow.  .  :        - 

'i'he  area  C)f:  frictioii  should  be  largo,  h  has  been  found  in 
thtration  test.s  that  ^eajs  witli  small  friction  area.s  wear  cui 
inorV  rapidly  t hail  tht>s.ewit1tjarge  friction  areas.  Some  .gear^ 
have  a-  low  as  64  sq.  io;  of  i'riction  area,  while  >c)me  have  (i\er 
IJXi  S(i   in. 

1  know  of  a  roadwhich  has  had  -KUiOiJ  gears  with  no  expeii.^e 
ffi^r  maintenance  in  three  years.  Another  r^ad  has  over  iU.OOO 
Ijcars.  with  aij  expense  i>f  niaintenatice  of  .Oil  of  one  v«  ni  [kT 
gear  per  annnnv 

r  have  seen  reports  uf  rnuds  where  the  est  for  niaimaining  an- 
uther  friction  gt;ar\y:Us  13.  cents  per  gear;  another  20  cents  i)er 
gear  for  a  period  ;ofniiie  years  and  three  months  on  ,^.S(X)  cars. 
.The  co«-t  in  this  case  does  not  take  into  account  the  cost  of 
couplers,  center  sills,  end  sills,  etc..  etc..  but  these  ligures  alone 
are  Worthy  of  consideralde  investigation.  '" 
.it  is  essential  that  draft  .years  should  have  a  low  reUase.  run- 
ning from  12.000  to  20.000  lb.  .\  high  reba>e  means  damage 
to  the  cars.  1  know  of  a  train  of  74  steel  cars,  where  tiiree 
couplers  were  broken,  due  to  recoil,  after  the  train  had  come 
to  re^^t   and  tlie  air  l)rake.    were   released.  ";        ..■''-. 


One  r.  ad  ihot.ght  it  w 
gear  with  a  closing  capa 
said  that  the   horn   uf  the 


Xi(L.i^.  Xo. 


IS  d.  ling  a  line  thinii  when  it  ui-ei  a 
ily  of  .vjU.OJII  or  (WSW)  lb.  It  v  =s 
Coupler  showed  practically   no  ma    ... 


on  the  end  >ill>:  after  trxiim  many  thousands  of  these  gears  it 
is  now  discarding  tiiem  a4  the  gear  h;ul  a  very  high  recoil—i 'O 
great  f<'r  the  car  to  stand  iind  the  draft  gears  went  to  pieces 

It  i>  r.ither  dilticult  to  <  eterinine  just  bow  one  is  to  find  •  \\ 
\\ii;a  the  best  gear  is  for  the  purpose  ffftni  laboratory  tests,  is 
they  are  unable  to  reprodi  ce  the  service  conditions. 

Many  roads  pass  on  the  value  of  the  draft  gear. by  the  sty. x 
le.^t  card,  thinking  tiiat  tl  i'  gear  with  the  largest  area  of  c;i:J 
will   .show  the  best  FCsult-    in   service.     Tiiis   theorv  one   wxW.ld 


naturallv  think  would  be  c 
is  simply  tliis,  that  the  gea 
isiics   \\  lien   struck  a   (jliick 


In   comparing  a   scries   ( 


•rrect,  Inlt  it  is  not.     .My  e.xplanai:   i; 
s  do  not  develop  the  same  charact' 
pile  driver  blow.  c>r  a  blow  in  tra    . 


jiS  they  .d<i  on  tbe  static  tesipng  liiachine."        .      ;  '  >     "  '        ''■■■.-■■.  ■ 

f  drop  tests  with  thoSe  on  a  sr;.:ic 
testing  machine  it  was  fo  md  that  the  gear  with  the  sinalK*' 
area  of  c.ird  wa>  the  gre; 
>\ilh  tile  largest  static  can 
no  lal'oratorv  te>t  that   can 


test    :-bock    absorber,   while    the    ge  if 

gave  the  poorest  results,     There  is 

give  you  the  information  of  Serv'i<e 

tests,      ^'oll    may    tind   a   gc^ir   tiiat    will    stand    \f\<   under   certain 

laboratory  te>ts.  and  will  i 

I  lure  i.s  no  test  like  train 


1  ovi-  absolutily  iuadc(iuate  in  .vervi*  . 
ervice  and  no  dro]-  test  like  tlie  te  : 
of  drojipint:  trains  on  train  >....•.-...-  .      '....:..-■ 

.     Hk.\Fl    GE.\R  KESVLT.S      ■         .  , 

The    Railway   .Age    Cazet  e.    in    its    request    for   an   article   <  n 
draft  gears,  stated:  '"The  jt  Jges  will  b;i>e  their  decisir.n  on  iVu  ? 

how   which   type*   of   <lraft   gear   aiL 
evi«lemlv   meant   tlu    le^t   results   .■) 


am!   evidence  presented   to 
skiving  the  best  results."     It 


MTV  ice  and  not  in  the  laboi  atory  tests. 

l.et  us  as-ume  that  the  av  rage  cost  of  repairs  on  a  freight 
i:>  ^(jO  per  year,  and  that  45/per  cent  of  the  repairs  is  e'hargealilc 
to  draft  gears.     The  draft  gear  cost  for  m;iintenance  would  tin  n 
ie  S27  per  year.     Mr.  Fritts\sbowed  that  fricti<.>n  gears  will  sa\  ■ 
M  per  cent  of  the  draft  geaA  troubles.     In  other  wcird.s.  by  using  . 
a  .liood  friction  gear  you  coild  save  ()4  per  cent  of  this  $27.  or 
."^17.28.     How  long  will  it   t;4<e  to  i>ay   for  a   frictit>n  draft  gear 
.it  thiv  rate? 


SOME    NOTES    ONI  CHILLED  CAST   IRON 

WHEELS^ 


BY  K.  B.  TILT 
Etitfineer  of  Tists,  Canadian  Pacific 


In  the  J'llowing  notes  on 
vviieels  all  questions  of  desii: 


ties?.  Tts   well    as    weight,   hav  .•   been    disregarded,    and   onlv  xV.c 


meiailurgical  problems  of  liow 
resi>tant   to   we.ir.   an<!   how 
and    gray    iroti  in   the   tlange 
C'»nsidered.  J:-  .'.:;•      >  7- %  ■  , 
:    li.?.  1  shows  a  new  67.t  1 


he  use  of  chilled  cast  iron  in  car 
,  including  flange  and  plate  thick r 


to  make  white  iron  harder \.r  nidi'v 
1)   m.ike   the   combination   of   whit 
stronger   and    tougher,    iiave    bee 

M.   C.B;JfiO<>; design   Wluel,   is; 


iccordaiice    with    the    specilicaliou    with    reference   to    chill.      Tl; 


M.    C,    r>.   sirecilicatious   presc 


I  1    j-in.    rim;   of    fluid    iron 
ilu  'r  capacity  to  risist  the  he.i 
i  iy.    2   shows    a    tl.mge    w  b 
liaiinuer    to    show    the    directii 


ibe   a  meihotl   of   selecting   wheel- 


for  test,   which  are  drop-.testt|l   for  strength  aiul  thermal-testt 

ured  aroim«l   tlu    tread)    to  shpv 
iiig  action  of  tile  brakes, 
rli    has    been    knocke<l    off    with 
1    of   lireak.      This   is   one   of  th; 


iiaimiier   to    snow    tne    (lirectn  n    ot    break.       inis   is   <.>ne   01   tn;. 
ureaie-t  sources  of  danger  in  tlie  cast-iron  wheel,  though  a  sea' 
at  the  throat  very  often  preced  !s  failure.     I'ig    3  shows  a  typic? 


failure  ilue  to  over-heating  by 


create  the  service  of  the  wh 
minimum.  It  is  not  known  w 
lirake-burns.  easily  is  dirty  or 


he  brakes. 


"I'.rake  burns"  and  "shell  01  ts"  are  minor  defects,  but  to  in 


■el-  tluv  should  generally  be  •' 
lether  metal  which  shells  out  i  - 
as  more  impurities  than  a  met?' 


'.Mi^ti-.ict  <>f  -I   i>ai>cr  presented  bfli)rc  the   .^me^ic'an    Socif-tv   for   Te'sti.tj- 
.M;ileri;iK.   at   t!it   -evt  iiti-ftith    atinii.il  [iiieetinK,   June    .^0   If   July    .'.    1<5I4.    '. 
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'V-c' 


'VliOtifS  not.     It  is  li<ti)fd  ti<  gil  >oiik'  o>ntH-oti<tn  Utivvfcil  this      rcC'iriVs  ;  anrrc^nnparisons  oruhcel?  r4»:i'«lc\ik  wnit' 

jiilo  and  the  dilTtrcnt  coetticicnts  of  expalisioti  ,<>f  the  coin-    ,  whttls  inado  ycnrs'ago  «•{  charcval  iron  ari-  dillfcitlt  «>n  acvoiint ' 
-nds  forming  the  metal.  r    '      -^Z      ■  ^  :'       ^    •^>f'  chanjrc?  in  the  soTvi^cc  i"ni(htion&.    A  reprcseiitiaii\v  analysis. 

*  hete  is,  at  present  some  disagrceiiHiitatriong  authorities  oa.::;Wr;i>^  usini?  cfiki-  pig  Jron  ami  i^tcet.  is  asv 

Ued  c;ist  iron   as  to  the  best   mixtures.     Some  contend  that       follow^:    -    ;.;■';.  ■  v^' ;  '    -     . !  .  ■  5   /  .    H 

.^f<oal  irori  <>l  chilling  <jiiality  is  neccssJiry ; others  that  st<eel 
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■  '  V'      '^'9-    1— ■'"'•ead   Section  of  a   1909   M.   C.   B.  675  Lb.   Wheel 

><f;au  'and    fern )-nvanganese   serve    the    saiJie    jpurposei  -    .\ 
•rvJejitative  mixture  nf  each  is  appnixinTately  as  follows,:.. 


r-ep- 


•V-iifirt'oici    |>i|{.   jroli, 
■;*»:Vnji  wheels   ,.'..> 


<-,<'fc«'  jiift   iniii .  ... .  ■ 
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Fig.   .3^Typical    Failure    Due    toOvt.ri\e.autiQ.-hy'Srakiet.y:':^.'.-, 

Ihc  |»est  proportions  of  the  meian<'ui* .Kiid-th^^^ 
:'nd  the  cnir.iKiunds  <if  >i1icOn  and  niantiaue>e  are  nt>t  dcfinittly    - 
settled.     Xickel,  dirumium.  \ana<lium.  titanium,  and  (illur  nutals 
have  hteii  us*:d  with  results  not  always  exactly  detertnaned.     It'  ■. 
is  the  <»uthor's  ppiition,  to  Ik.-  coritirnied  by  further-  eNperinunl,       : 
that  the  am< 'tint  of  total   carbon  should  be  low.  say  aK'Ut  3-40  "v 
to  3,60  per  cent,   rather  than   about  4  per  cent.  a.^.  with  many.  .■' 
white    irons.      The    silic(m    c<>m<?nt    will   generally    be   soiikav hat      ;,; 
higher  than  the  manganese,  but  both  hi  the  neighborhood  of  OjfiO   ■■''■ 
per  cent,     (iood  wheels  are  made  with  sulphur  as  high  as  0.17  .\ 
percent  antl  ])li<ispIiorus  U.50  per  cent.  ;    -• 

An  examination  of  Fig.   1    shows  the  flange  to  t«  white  iron  ■-;; 
in   part,  and   Fig,  .2  shows  the  bfiOken   flange  continued  down-:' 
through  the  gray  iron,  which  is  the  usual  ^lirectionof  breaking.    ^ 
J':ig.  4  .shows  stress-deformation  curves  for  gr«ty  irons  fn^tn  the  :/  : 


f'ig.    2-FI.-inc;e     Broken 


with     Hammer, 
Fracture 


Showing     Direction    of 


-\\  heels  niade  of  eacli  mixture  meet  the  spccit'ications.  In  the 
authors  opinion  service  results  depend  on  the  fmal  composition. 

.iJiid c'lre  of  manufacture  and  inspection.  Direct  coinparisoiis  are 
•tifticult    to   make   on    account    of   different    niethotls   of  keeping; 


sources  notei!,  and  for  rconiparison  ^lii?  xjtirve  u:>r  -  the  coihnv  •"  ;" 
steels  is  included.;    A  curve  for  while  iron  Ss  shown  where  it  is 
thought  it  miiilit  be  found.     It  is  evident  that  the  flange  strength  - 
is  dependent  upon  two  substances.     The  first  is  the  white  iron 
which  carries  almost  all  the  load'until  rupture  takes  place  in  it.\ 
when  the  gray-iron  back  takes  the  load:  an<l  it  is  evident  that 
if  Ivith  could  be  of  the  same  elastic  ratio  an  improvement  wonbl , 
be   made.     A   possible  solution    is  to  have' as   much    white  iron" 
aS  can  possihly  be  allowe<l.  and   also  "to  riiave  the  gray  iron  as  r 
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c:,har<l   as   is  possible  without  its  being   v■■i^  brittle  in  tbe  plates. 

In   order   to    see   whether   the    strengtli    of   white    iron    varied 

appreciabh'  in  our  regular  practice,  it  was  decided  to  test  chilled 

circular   rolls,  3  in.   in   diameter,  and   partly   chilled  rectangular 

bars    l^j    by    lYz    in.,    similar    in    structure   to    the    flange    of   a 

.  wheel.     Fig.  5  shows  the  ends  of  two  rolls,  also  a  regular  wheel 


of  chilled  iron  is  at  or  near 
effect  on  the  strength. 

In  order  to  get  a  direct  n 
we  have  been  drop-testing 
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in  tension,  are  shown  in  Ta  )le  2.     The  difference  in  the  amour.' 


the  neutral  axis  and  has  very  smai' 

easure  of  the  strength  of  the  flanj: 
e  flange  of  the  wheels  on  a  sma  ! 


Tabl^  I. — Heigut  of  Drop  to  Kreak  Ba»§  of  Widely  Difperent 
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'■*•■  •      Ouality     ,'. 

«f   ■,..;■; 

Iroir  '■  " 

Wheel    iron..  . . 

Wheel    iron..  .  . 

C"yliii(ler     

(."ylii-iler     

Machinen,-    . .  .  . 
1  Machinery   .. . . 


;-'■..' :         Comhiiied 

V     ■■■  Carbon, 

•  Silicon,    per  cent 
IKT  cent  I  estimated) 


0.68 
0.68 
1.27 
1.27 
1.60 
1.60 


3.50 
1.00 

6.60 


How  Cast  • 

Chiller 
Green  sand 

Chiller 
Green  Fand 

Chiller 
Green  sand 


•'"■■'..■..;'  •■,'.„        Height  of 

",..•      '•■■  '~  •*  Drop 

■■■'.'  to  F.reak, 

■■■i         Chill  in. 

Comiiletely  15 

None  27 

Around  cd^e  14 

Xoiie  21 

Mottled  throughout       10 

None  IS 


«••**■ 


foundry  chill  block  taken  to  show  the  amount  of  chill  at  each 
tap.  and  of  one  of  tbe  partially  chilled  test  bars.  These  bars 
were  drop-tested  on  10  in.  supi)orts  with  a  tup  of  42  3  lb.,  caught 
.'on  the  rebound.  The  drop  was  started  at  8  in.  and  increased  1 
•in.  at  a  time  until  the  bar  failed.  The  difference  in  height  of 
the  drop  to  break  bars  of  widely  <liffercnt  mixtures,  in  chills 
and  in  green  sand,  is  given  in  Tal)Ie  1. 

:"     .\n  interesting  point  is  that  when  the  wheel-iron  bars  are  an- 

-nealed   in   the   pits   with   the  wheels    (a  period  of  4  days),  the 

average  height  of  drop  decreases  from  15  to  12  in.     This  would 
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Table  II. — 1>rop  Tests  on  Half-Chilled  Bars 

vV.  ;  7.  Depth  of  Chill,  Height  of  Drop 

.•.■■.■'•■  !v'^-,  in.  to  lireak,  in. 
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suggest  that  unannealed  llanges  are  the  strongest.  \\  ben  the 
unannealed  bars  are  heated  to  500  deg.  F.  and  tested  at  that  tem- 
perature, the  average  height  of  drop  is  increased  from  15  to  20 
in.  This  suggests  less  liabibty  to  strip  flanges  iiy  blows  under 
heavy  brake  service. 
•      Records  were  kept  for  a  nun.ber  itf  months'  operation  of  the 


Fig.  6 — Shrinkage  Curves  for  1   In.  Square   Bar,   12  In.   Long,  Wheel 

Iron.    Cast    In    Sand 


drop-testing    machine,    with    a 
block  2  in.  wide  with  a  face  h; 


25    lb.    tup    falling    on    a    striking 
ving  the  contour  of  the  throat  of 


the   flange.     After  some   expei  imenting  6  ft.   was  taken   as  the 


height   fmm   which  to  drop  the 


weight,  and  we  have  found  that 


fnr   the    same   mixture   the   nu  nber   of   blows   to    break    off   the 


Fig. 


(O)  (h)  I  (c) 

-(a)   Ends  of  Two  Chilled   Rolls;   (b)   End  of  Chill   Bloc(<;   (c)    End    of    Partly    Chilled    Rectangular  Block 


... .  ■  Vwheei  foun<lry.  by  plotting  the  results  of  the  drop  tests,  a  con- 
■'■: -'k.'sideration  of  vvliich  seems  to  show  that  tbe  greatest  strength  of 
;;V'  ""-the  white  iron  is  accompanied  by  the  greatest  hardness,  though 
:'■;•-,.•  the  variation  due  to  composition,  or  any  cause  other  than  flaws 
in  tbe  test  specimens,  is  small.  Rejiresentative  drop  tests  on  the 
hal  1 -chilled- Ij^  in.  by  Z'/j   in.  l)ars  with  tbe  white  iron  down  or 


flange  is  inversely  as  the  chill.  '.This  means  that  a  soft  wheel 
has  the  strongest  flange.  In  service  we  have  more  stripped 
flanges  in  soft  wheels  than  in  h^rd,  but  this  is  due  to  the  de- 
velopment of  cracks  in  the  throdt  of  the  flange.  This  suggests 
that  the  design  of  the  wheel  and  care  in  securing  enough  chill 


are  more  important  than  dift'erer 


ces  in  quality  of  the  iron. 


t.  » - 
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A  possible  improvement  in  wheel  iron,  to  avoid  trouble  with 
1  r  ken  wheels,  is  the  making  of  an  iron  with  a  low  ct)efficient 
,ii'  expansion  under  brake  action.  Heavy  braking  results  in 
Inating  the  tread,  with  consequent  expansion  and  pulling  apart 
.  I  the  plates.  Thermal  tests  on  a  large  number  of  wheels  sliow 
;ii  increase  in  diameter  of  about  1/16  in.  after  the  iron  ring  has 
liLtn  on  two  minutes,  failure  taking  place  after  an  increase  of 
3/64  in.  or  more,  depending  on  how  much  wliite  iron  or  com- 
liiiied  carbon  is  in  the  plates  of  the  wheel.  The  harder  the  wheel 
the  more  readily  it  is  broken  in  the  thermal  test.  Part  cooling 
curves  for  wheel  iron  are  shown  in  Fig.  6.  Xote  the  expansion 
in  cooling  of  one  wheel  mixture  which  was  soft.  A  wheel 
poured  from  this  would  have  the  flange  and  tread  chilled  and  set 
at  once  and  the  expansion  due  to  the  gray  iron  behind  might 
:  cause  some  checking  of  the  chilled  iron,  which  w  ould  show  as 
:i  defect  developed  later  in  service.  So  too  it  has  been  thought 
by  some  that  brake  heating  produces  circumferential  throat 
seams,  due  to  expansion  of  the  tread  which  is  resisted  by  the 
tlange.  If  low-expansion  iron  is  a  possibility  this  tendency  would 
lie  lessened. 

Experiments  have  been  in  progress  for  some  time.  The 
fuels  used  have  been  high  and  low-sulphur  cokes  and  anthra- 
cite coal;  and  the  mixtures  have  varied  from  all-scrap  wheels 
111  charcoal  iron  with  malleable  and  steel  sera]).  Six  test 
wl  ee!s  have  been  cast  from  each  test  heat,  of  which  two  each 
l:ave  been  thermal,  drop  and  flange  tested.  L'p  to  the  present 
there  has  been  no  improvement  on  our  standard  mixture  con- 
i;  iiiing  scraj)  steel.  Our  test  work  is  to  continue  and  it  is  our 
expectation  that  we  will  fmd  mixtures  and  perhjaps  methods  to 
i;i;iirove  the  cast  iron  wheel.  y:-^'^.:''::^:  i;, :"~  '' ^''^^.•':r--'r-' 

'''■'-  ■  DISCUSSION 

Great  emphasis  was  placed  on  the  desirability  of  a  perfectly 
feven  chill  in  the  tread  o'i  a  car  wheel,  and  attention  was  called 
to  variations  in  depth  of  %  in.  to  H  in.  A  mechanically  oper- 
atc<i  chill  was  described  by  which  this  end  couid  be  obtained.. 
It  consists  of  a  number  of  segmental  blocks  which  are  moved  in 
towards  the  tread  as  it  contracts  in  cooling. 

One  speaker  took  exception  to  the  practice  of  substituting 
c  ke  for  charcoal  iron  and  maintained  that  it  is  impossible  to 
<  blain  the  same  evenness  and  depth  of  the  chill  with  coke  that 
could  be  obtained  with  charcoal.  It  was  maintaineil  that  the 
reason  for  this  superiority  lay  in  the  fact  that  charcoal  iron  con- 
tained more  oxygen  than  coke  iron  and  had  the  property  of  re- 
taining it  through  the  cupola;  and  that  this  gave  an  added 
strength  to  the  metal  that  could  be  obtained  in  no  other  way. 
't  was  the  general  opinion,  however,  that  it  is  chemical  compo- 
-ition  that  is  the  controlling  factor  in  the  making  of  a  car  wheel. 
nieJting  and  pouring  being  the  same,  and  that  it  is  a  matter  of 
iuditTerencc  as  to  whether  the  iron  be  made  in  a  charcoal  fur- 
nace, or  not.    .^/s>-"'-  ••■■■^/.  "y- ■>■;:"  ■'.^^;..^-■;:J .-,  ••.•■■•  '-t  .-'  ■: 


INTERCHANGE     INSPECTORS    AND    CAR 
FOREMEN'S  CONVENTION     ■  -        ; 


Rating  in  the  ForNDRV. — Both  the  states  of  New  York  and 
niinois   absolutely   prohibit    eating   in    the    foundry.      New    York 
"•piires  that  suitable  cpiarters  be  maintained  to  enable  the  work- 
s's to  take  their  meals  elsewhere  in  the  establishment.     Illinois 
'  ecifies   lunch    rooms    wherever    practicable.      Eating    amid    the 
:>t  and  fumes  of  the  foundry  is  plainly  objectionable,  as  is  the 
'Hidling  of  chewing  tobacco   without   washing   the  hands.     The 
ipiactice  of  allowing  a  period  of  10  or  15  minutes  in  the  middle 
the  morning  for  the  eating  of  food  brought  into  the  foundry, 
liich  is  a   relic  of  days  when  the  hours  of  labor   were  much 
"k'er.    and    is    still    common,    especially    in    some    parts    of   the 
Middle  West,  is  reprehensible,  as  it  does  not  allow  time  enough 
r  the  workers  to  go  to  and  from  the  lunch  room,  and  means 
>hat  food  is  eaten  amid  dust  and  with  dirty  hands.     Such  a  re- 
^*'ss  IS   hardly    necessary    with    modern   hours   of   labor,   but,   if 
^'^en.  should  be  long  enough  to  allow  washing  and  the  use  of 
■le    lunch    room. — From    Brass    Furnace    Practice,    bv    H.    W. 


The  foiirteentii  annual  convention  of  the  Chief  ThteroTiange 
Car  Inspectors  and  Car  Foremen's  Association  was  held  in 
Hotel  Sinton.  Cincinnati.  Ohio.  August  25-27,  President  F.  C. 
Schultz.  chief  interchange  inspector,  Chicago,  presiding.  The  ' 
convention  was  opened  with  a  prayer  by  Rev.  Henry  C.  Martin,  - 
of  St.  Luke's  Methodist  Church,  and  the  asstwriation  was  wel- 
comed to  the  city  by  Mayor  Spiegel.  The  secretary-treasurer 
reported  a  cash  balance  of  $31.19.  and  a  membership  of  422.    ;:.• 

.  ;:.;•  /p;'•■.^""  V.  -'^' •.•'';\/ ^  AUDREYS  ■•■'  :    ■        ' '"^V  :V^^>  ":■"';- '^"" 

t  want  to  call  at  this  time  the  particwlaf  attention  of  the  asso- 
ciation to  a  number  of  changes  in  the  M.  C.  H.  Rules  of  inter- 
change, which  1  tliink  are  important  and  should  result  in  revo- 
lutionizing the  handling  of  car  equipment  in  this  country.  Rule 
Xo.  1  provides  that  each  railway  company  must  give  to  foreign 
ecpiipment  the  same  attentit)n  in  the  way  of  repairs  that  it 
gives  to  its  own  cars,  and  in  discussing  this  rule  during  our 
meeting  here,  I  hope  that  the  members  will  place  snch  inter-  :• 
pretation  upon  this  rule  as  will  result  in  carrying  out  the  in- 
teiuiun  of  the  framers  of  this  rule,  which,  as  I  un<lerstand  it, 
means  that  foreign  equipment  away  from  hemic  will  hereafter 
not  be  neglected.  I  hope  furtl.er  that  the  interpretation  placed 
upon  this  rule  at  this  meeting  will  result  in  a  condition  that 
will  prevent  cars  not  fit  for  service  irom  being  interchanged 
after  October  1.  It  is  up  to  those  who  have  charge  of  repairs 
■to  see  that  this  matter  is  put  squarely  up  to  their  car  foremen 
to  see  that  this  rule  is  carried  out.  The  benefits  to  be  gained 
from  carrying  out  the  wishes  of  the  framers  of  this  rule  are 
that  the  investment  of  the  car  equipment  in  this  country  will 
be  materially  reduced,  for  the  reason  that  we  have  heretofore 
been  obliged  to  carry  a  maxinumi  amount  of  equijjnient,  in 
order  to  take  the  place  of  that  large  percentage  whicii  is  ctn- 
tinually  in  bad  order,  and  therefore  unfit  for  service.  From  ob- 
servations I  have  personally  tnadc  I  predict  that,  if  the  equip- 
ment is  kept  in  shape  as  the  rule  provides,  the  nunil>er  of 
cars  neccs.sary  to  carry  (.n  the  commerce  of  this  c«iuntry  can  be 
reduced  at  least  5  per  cent,  and  the  saving  in  the  cost  of  this 
equipment  is  apparent.  1  also  wish  to  call  attention  to  tlie  foot- 
note under  M.  C.  B.  Rules  37  to  42.  which  permits  us  to  in-  . 
spect  a  combination  of  worn  out  and  decayed  parts,  and  author- 
ize the  handling  line  to  make  the  repairs  and  bill  the  car 
owner.  This  rule  is  a  ^tep  in  advance,  but  in  carrying  it  out 
I  hope  that  tluise  in  charge  of  the  car  department  will  ad- 
minister this  rule  in  fairness,  and  not  saddle  on  the  car  owner 
the  cost  of  damage  which  is  due  to  unfair  usage  instead  of  wear 
and  tear  as  this  rule  intends.  Tlie  operation  of  this  rule  will 
work  out  a  hardship  on  cs^r  owners  unless  it  is  carried  out 
honestly.  A  very  decided  step  in  advance  has  also  lieen  made 
in  the  change  in  M.  C.  B.  Rule  120  and  the  elimination  of 
Ride  121. 

When  these  rules  go  into  effect.  1  clearly  see  the  necessity  of  - 
a  practical  man  to  pass  up.m  the  hills  rendered  under  the  foot. 
note  under  Rules  37  Xo  42.  and  to  make  a  decision  as  to  the 
a<lvisability  of  requesting  the  handling  line  to  repair  or  destroy 
the  equipment  rei>orted  under  Rule  120.  1  also  see  the  necessity 
of  the  railroad  companies  providing  at  large  terminals  sufficient 
facilities  to  take  care  of  the  foreign  equipment  that  will  neces- 
sarily be  held  up  at  large  interchange  points  as  the  result  of 
the  enforcement  of  these  rules.  This  can  best  be  accomplished 
by  the  co-operation  of  the  interested  lines  who  should  estab- 
lish joint  car  shops  in  localities  where  the  equipment  necessarily 
will  accumulate,  and  for  the  further  reason  that  it  i*  tar  more 
economical  to  carry  a  stock  of  foreign  material  at  one  or  two 
locations  in  a  large  terminal  than  require  each  railroad  com- 
pany to  stock  up  with  that  material.  Also  the  car  shop  men 
emnloved  by  the  railroads  can  do  more  efficient  work  on  their 
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•..•own  cars  titan  they  can  when   they   are  being"  switched   on   a 
'miscellaneous    lot  of  equipment.     This   will    result   in    increased 
. j.'output.  and  also  better  work  on  foreign  cars,  as  the  men  cm- 
*;..\.  ployed   in   the  joint  shops  will  become  more  familiar  with  this 
... '  equipment.     In  addition  to  this  cars  destroyed  under  Rule   120 
:'•.;•'  will  provide  a  lot  of  good  material  that  can  be  applied  to  cars 
.■'•••'that  are  to  be  repaired  and  not  destroyed.     Such  facilities  should 
."->■  -in  my  opinion  be  located  in  territories  where  there  are  a  large 
^•number  of  cars  unloaded  and  an  equal  demand  for  empt}'  cars 
-'for   loading.      This   practice   will  eliminate   the  necessity  of   de- 
livering empty  cars  for  loading  in  this  territory,  resulting  in  a 
'  •...large  saving  in  per  diem,  as  well  as  in  switching  charges.  ..-■;;:, 
.       1    also   wish    to   call    particular    attention   to   the    necessity   of 
ovr    members    thoroughly     familiarizing     themselves     with     the 
Safety  Appliance  Laws,  and  to  see  that  cars  are  not  offered  in 
;■;  .  interchange    with    defective    safety    appliances,    and    that    when 
•.  .'etiuinment    is    found    with    these    defects,    it    is    seen    that    it    is 
:  ..  ■  pn  imptly   repaired. 

>..:     I  want  to  remind  the  members  of  the  fact  that  we  are  here 

:;'es4;ecially  fcr  the  purpose  of  discussing  and  arriving  at  an  un- 

./    ■  derstanding  of  the  rules  that  have  been  adopted  by  the  Master 

,£.>,' Car    lUiilders"    A.NS<iciatiiin.      Attention    is    also     called     to     the 

;.  grow  in..:;  feeling  that  tiic  services  of  car  inspectors  can  be  utilized 

;      other  than  for  tlie  purpose  of  car  inspection,  and  that  they  can 

•^^  •,  propi'rly  record  and  handle  seal   records,   and   such   other  data 

.•  '  that  isnecessarj-^  to  make  complete  interchange  reports  in  addi- 

"'■-■jtion  to  the  mechanical  records  now  taken  by  them.     This  prac- 

•.!  ^-ticc  has  now  gone  beyond  the  experimental  stage,  and  is  being 

.  .'-  «ic<  uraged  by  the   executive  officers   of  the   railroads.     All   our 

•,'. members  should  assist  in  every  way  possible  so  that  this  prac- 

;.'■'. lice  can   be   extended. 

.!":  MsCl-S.SIOX    OF    THE    M.    C.    B.    RULES    OF    INTERCHANGE       ;i..' 

■y  Rule  I — The  members  seem  to  fully  understand  that  this  rule 
requires  as  complete  and  efficient  repairs  to  foreign  equipment 
a?  would  be  given  to  equipment  of  their  own  company,  and 
--that  no  distinction  is  to  be  made  whatever.  It  was  not  taken. 
;:-•' however,  to  mean  that  each  road  was  to  maintain  the  periodic 
inspections  and  attentions  that  are  standard  on  some  foreign 
r<pad.s,   such   as   the   repacking  of  journal   boxes,   etc.      The   car 

,-.    foremen    were    cautioned    that    in    order    to    fully    comply    with 

•  this    rule    they    must     get   their    shops    in     condition    to    handle 

this   work.     It   was   believed   that   the   strict   adherence   to   this 

rule  would  keep  all  cars  in  much  better  shape  and  eliminate  a 

.; ..  great    deal    of    the    damaged    empty    car    mileage    all    over    the 

'■•country,  as  well  as  materially  decrease  the  car  shortage,  in 
connection  with  this  rule  one  member  spoke  of  a  complaint  b> 
a  mechanical  officer  that  the  repair  bills  received  from  foreign 
lines    .greatly    exceeded    those    chargeable   to    foreign    lines.     He 

.  .'.was    told    that    this    was    caused    by    his    road    not    keeping    its 

■  eqiu'pment  in  proper  shape,  and  that  as  many  repairs  were  not 
made  to  the  foreign  e(iuipment  as  might  have  been  made  pro- 
\ided  his  road  had  the  proper  shop  facilities. 
Rule  2 — Trouble  has  been  experienced  in  the  matter  of  card- 
'•  ,ing  old  defects  that  in  the  mind  of  the  inspector  at  the  previous 
ititerchanc;e  point  was  not  cardable,  thus  making  the  delivering 
line  responsiltle,  where,  as   a   matter  of  fact,   they  received   the 

.  "car  in  its  present  condition.  In  a  case  like  this  it  was  be- 
lieved that  the  first  inspector  should  make  note  of  such  defects 
in  order  to  protect  the  line  to  which  he  delivers  the  car.  Local 
arrangements  are  sometimes  made  where  loaded  cars  with  card- 
able  defects  are  allowed  to  proceed  to  their  destination  for  un- 

? {-loading,  provided  the  distance  is  not  too  great,  the  delivery 
line  agreeing  to  take  the  car  back.  This  is  done  to  eliminate 
the  cost  of  transferring  the  load,  and  where  the  car  is  safe  to 
run  to  its  destination  this  practice  is  believed  justifiable.     How- 

•  ,:ever,  when  the  new  rules  go  into  effect,  it  is  believed  that  the 
inspection  should  be  tightened  down  and  the  above  practice  elim- 
inaterl.  In  the  matter  of  refuse  in  cars,  the  delivering  line  is 
held  respon-;i!)le,  and  the  cars  are  considered  as  bad  order  cars. 
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Rule  3— I  he  question  \las  raised  as  to  whether  it  was  i>  r- 
inissible  to  apply  doors  and  fastenings  to  empty  cars  previou  ly 
loaded  with  rough  freight^  and  charge  the  car  owner  for  tliis 
work,  provided  the  car  \tas  to  be  reloaded  in  a  service  tl  at 
required  these  attachments  even  tliough  the  car  was  mark  d 
"For  rough  freight  "uly."  and  contained  a  notation  that  .o 
floors  or  fastenings  were  vrecpiired.  This  is  to  be  referred  ;.j 
the  M.  C.   B.  Arbitration  vonimittee.     :.'■,.;..,".,  >.;.•■;•'•  •>/■■'•■.■••, 

Rule  4 — Trouble  has  beeii  experienced  in  the  case  of  wreclv  (1 
cars  where  all  of  the  defei;ts  were  not  carded  at  the  lirst  inter- 
change point  on  account  nf  the  inability  of  the  inspector  to  .ac- 
curately determine  the  ful  extent  of  the  damage.  Technically 
this  makes  the  line  delivering  the  car  home  responsible  for  the 
additional  defects  found  a'  tlie  joint  inspection  with  the  owmr 
and  the  inspector,  although  it  is  known  that  defects  were  cau^id 
by  the  wreck.  In  cases  su(  h  as  these  it  was  beUeved  that  if  the 
ilrst  inspector  was  inforfned  immediately,  the  original  de- 
fect card  could  and  should  be  corrected.  Most  of  the  troulk 
has  been  experienced  wher  i  this  was  not  done  until  some  dn- 
siderable  time  after  the  ca '  was  received  home.  One  chief  in- 
terchange inspector  allows  the  car  to  proceed  on  "notation." 
and  docs  not  attempt  to  r  lake  out  a  defect  card  until  the  full 
extent  of  the  damage  has  )een  ascertained.  Some  of  the  mem- 
bers desired  a  definite  rule  covering  these  conditions.   -■ 

Rule  20 — It  was  belicvei  proper  and  permissible  to  bill  car 
owners  for  placing  shims  in  center  bearings  and  side  bearings  on 
pedestal  trucks  in  order  to  -aise  the  coupler  to  its  proper  hei,L;i  t. 
In  the  case  of  Fox  truck  ;  the  shimming  of  the  springs  was 
deemed  advisable  and  good    practice.       >.•■  ^ '>;....  V;.  ;V  ;;•;■■•■■-•  "Ixw 

Rule  42 — The  interpretati  jn  given  to  the  foot  note  under  this 
rule  is  that  in  case  of  dami.ge  done  to  new  or  substantial  pans 
on  account  of  decayed  or  unduly  worn  parts  the  owner  w  1! 
be  responsible  up  to  a  con  bination  of  defects  of  new  or  sul - 
stantial  parts.  In  the  latter  case  the  delivering  line  will  lo 
charged  for  the  combination  and  the  owner  for  the  decayed  "r 
worn  iiarts.  The  chief  inteichange  inspector  must  use  his  judt;- 
ment  in  determining  whether  defects  come  under  this  rule  nr 
Rule  120,  as  no  definite  line  can  be  drawn  between  these  two 
rules  on  account  of  the  vaiying  nature  of  the  damages  or  de- 
fects. 

Rule  115 — A  question  was  raised  as  to  just  what  "individual 
ownership"  meant,  and  the  consensus  of  opinion  seemed  to  I>€ 
that  private  car  lines  were '  intended.  It  was  decided  that  in- 
dividual  ownership   meant   erivate   car   lines,   the    reason   being 

isfactory  use  for  trucks  of  50,000  lb. 

;;■  •  :■>■<'■ 'J- -.j:^;:  ^•.Hi'-^-^-^-i;  ■' -v 
relieves  the  necessity  for  obtainiii? 
home  route  cards,  and  leak-es  only  two  options  for  the  c  ir 
owners  to  choose,  it  does  n  )t  give  a  definite  time  in  which  t'e 
owner  of  the  car  is  to  give  authority  for  its  destruction  or  r  - 
building.  This  has  previou  ;ly  caused  a  great  deal  of  troul  It 
under  the  old  rules,  and  the  roads  that  would  try  to  live  up  t'> 
the  rules  strictly  found  their  rei)air  tracks  overloaded,  and  oftri- 
times  waited  a  year  or  18  nonths  for  the  necessary  author. v 
to  dispose  of  the  car.  The  fneml)ers  believed  that  a  time  lin  't 
was  absf)lutely  necessary,  an  1  are  to  petition  the  M.  C.  P>.  -^^^ 
sociation  to  request  the  railroads  to  give  joint  inspection  reports 
on  this  rule  their  immediate  ittention,  or  to  make  some  arrant  - 
ment  whereby  the  road  hold  ng  the  car  can  act  on  the  joint  : - 
spection  after  a  certain  tine  has  ex])ired.  The  Lake  Shoro 
makes  a  practice  of  investigating  load  transfers  that  are  chare- •! 
to  them  with  a  view  of  elininating  the  trouble  at  the  sour  c 
It  was  believed  that  if  this  was  more  generally  done  mi.  "'i 
better  results  could  be  obtained.  Hf»nesty  is  the  basis  of  the  s'  ^■' 
cessful  operation  of  this  rule,  and  all  inspectors  must  cjea  b 
keep  this  in  mind.  \  ...i.  ':'.:> 

The  following  officers  werd  elected:  President  F.  H.  Hans  n. 
assistant  master  car  builder,  Lake  Shore  &  Michigan  Southoi^^ 
vice-president,  A.  Kipp,  chief ,  car  inspector,  New  York,  Ontaii*^ 
&  Western;  secretary-treasurer,  Stephen  Skidmore,  Big  Four 


given  that  these  lines  find  sa 
capacity. 
Rule  120— While  this  rule 
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TURNING  CRANK   PINS  IN  A   QUARTER- 

-.^■r.  ..,:■:-;^..vw..  JNG    MACHINE  .•...:...  .    ••.    -.-;v^-: 


.;">'.' ■■.••■'^■'>.^    Nr'.BY  R.  F.  CALVERT  '■••;.■•.    '-:•: ^' -■"-■: 

The  drawing  shows  an  attachment  used  at  the  Horton,  Kan., 
>lii)ps  of  the  Chicago,  Rock  Island  &  Pacific  for  turning  crank 
pins  in  a  quartering  machine.  This  shop  has  no  special  machine 
fnr  doing  this  class  of  work,  nor  has  it  the  attachment  for  use 
11  the  wheel  lathe.  Therefore  this  method  of  turning  pins  in 
tlic  quartering  machine  was  devised  and  has  been  in  use  for 
several  years. 

The  attachment  consists  of  but  two  pieces  aside  from  tfie  tool, 
the  piece  .'i  is  a  wrought  iron  angle  or  casting.     One  end  is 
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Attachment  for  Turning   Crank   Pins   In  a   Quartering    Machine 

made  to  fit  the  socket  in  the  tool  post,  in  which  it  is  held  tightly 
liy  a  taper  key.  The  other  end,  which  is  about  3  in.  x  1J4  i"-.  is 
-lutted  about  2  in.  for  a  ^4  in.  rod.  This  slot  allows  adjustment 
of  the  tool  post  C  for  different  size  pins.  Tool  post  C  is  a  round 
rolled  steel  post  2  in.  in  diameter  by  10  in.  long,  turned  down  to 
l/lj  in.  for  about  3  in.  on  one  end,  and  threaded  for  2  in.  from 
.;t1ic  end.  The  other  end  is  bored  or  broached  to  take  the  tool, 
which  is  secured  by  a  set  screw.  This  device  will  be  found  useful 
in  shops  not  equipped  with  the  special  devices  for  doing  this 
class  of  work  and  also  in  the  more  up-to-date  shops  where  the 
other  machines  are  rushed.    .  ■■■      :•.•:. 


DIES    FOR   FORGING    RUNNING 
.  .  ...    SADDLES 


BOARD 


\'::--lA.:;::L":---.\--_.i  .^/.-/  '.>;.■   by  J.  LEE    ■::'■-■  ■■•:;:'/;•>  s^;i' 

1  lie  (lies  illustrated  are  used  on  a  No.  5  Ajax  bulldozer 
for  the  manufacture  of  pressed  steel  running  board  saddles  for 
bo.x  car  roofs.    The  type  of  saddle  is  shown  in  detail  in  Figs.  1 


-12 ^_'*K>_^^    ^Pipe  around  k' m,^^   .    I         t*"^-^"*! 


Secfion  af  Cenfen 


Fig.   1 — Pressed   Steel    Running    Board   Saddle 


'  nd  w.    The  arrangement  of  the  dies  is  shown  in  Figs.  3  and  4, 
•inn    C   being   the    moving   and    stationary   dies    respectively. 


Blanks  are  first  cut  in  the  form  sTiown  in  Fig.  2,  the  holes  and 
slots  all  being  punched  in  ooe  operation  by  mesuis  oi  a  dt$:,oa 
another  bulldozer.  ;.;     ;••■■■.•:>•'       v  ■  ■V:^"-^-  A  •■  ^  '-':■     -a    ;";-•-■: 

V-'In  operating  the  dies  the  blank  is  placed  in  the  machine  in 
front  of,  and  against  the  stripper  D  on  die  C,  with  the  end 
against     gage    ^,      The     moving,  die    tl»^   makes    the    stroke 


Fig.  2 — Completed   Saddle,  and    Blank  from  which   it  is   Forged 

and  forms  the  saddle  around  die  C.  The  tools  ////,  one  of  which 
is  removed  to  show  the  interior  of  die  B,  form  the  ends  K.  A 
feature  of  the  die  B  is  the  clamping  and  stripping  device,  con- 
sisting of  four  projecting  pins  E,  which  are  held  out  by  heavy 
springs;  this  works  in  conjunction  with  the  stripper  on  die  C, 
rigidly  clamping  the  stock  during  the  stroke  of  the  machine. 
When  the  moving  die  has  moved  forward  a  certain  portion  of 


Fig.  3 — Dies  In   Place  on  the  Bulldozer,  Showing  Stripper  D   Locked 

in  Compressed   Position 

the  stroke,  these  pins  are  forced  in  Tjy  the  stock,  which  is  held 
securely  against  the  stripper  D,  and  as  the  stroke  is  CDmpleted. 
both  the  stripper  and  pins  are  forced  flush  with  the  die  faces. 
.As  the  moving;;  die  returns  to  rest,  the  pins  resume  their  former 
extended  position  ready  for  the  next  stroke.  These  pins  act  as 
strippers,  ensuring  that  the  form  is  left  on  the  stationary  die. 
The  stripper  D.  which  is  spring  operated,  does  not  resume  its 
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-'(Kvn  V:ir->    li  rHt.  iIkv   caji    \vli<  n    tlu-y    aro   Wiiiji    >vviiiJR<t   •►n    a 
,Uii>Ct|lai1cvi'»  Tot  oi'  ctiriiiinKivi.      This   will    result    in    iiicica>ed 

■  <iiiijiuti' nUil  also  ijpttvr  UvMk  cars,  cii  liu-  nun  om- 
iiV*y<-''i  in '*1h"  joint  s^lrups\yilT  l»c^^          m<>rc   familiar   with   this 

'  vqiMiiincnt.      In  a<liliti'.in   t<'  this  cars  (kstruycd  uiulor   Knlc  JJO 

.Avtfi  provide  a  lot  olyoud  iiultcrial  tliat.can  lie  applied  to  cars 

that  are  to  lieyepaircil  and  riot  dcstn »v cd.     Such  facilities  sh> "uM 

iu'iiyf^^.j'liinioit  Ue;ii:>c  in  ttTritorie-s  \\herc  there  are  ;i  large 

i!ijrtihcr.:''f  v'itr*  u<i1i'«aded  and  an  eqiial  drmand  fur  enij)ty  curs 

■  .fi.ir  joadint:  Tliis  practice  <\  ill  dinnnatf  the  necessity  I'f  dc- 
livVring  empty  cat">  for  loadintr  in  this  territiTy,  resulting  in  a 
laT^^e  savjije  in  iH-r  dinri.  av  weU  as  in  switching  charite?. 

-'  I    ;Us*»  Aviib  '  t".«    call  'j-articiilar    attention    t<>    the   necessity    oi 
-J  I'r  .n.ienihei"4   tliitfMtiji;Iily  -laniiliarizins    thenisehe*    with    tlic 
;.,.">:iteiy  ..\pidianve  ^;a\v>i  aiv  cars  are  JK't  offered  in 

^  Jtj^ttTvd.T;it)$e:;  \vjtl>;  ilefective  safety  appliances,  and  that  whi-n 
t  r|;fjpti:ifem  j-i  f»:JiUid  witb  flu'se  diTect-;,  it  is  seen  that  it  is 
.pr'vini>l1y  frei)aire<t  .      .■  .  ,     ■! 

.  ;':M..v/.aHt  to  i\'.tnitvf- tht?  nuMnherji^  tin-  tact  thai  we  are  here 
I'vircralh  fvr.thv:.pvn*'!"'*^\''«^*  4i>eu>sins»  and  urrivinsjr  at  an  tnj' 
•  'cr^tantKb?^  »!l'  tIH'' ritTe-<^^^^  he«ii  ad<ipted  li.\    \h>.-  Master 

t';r.%  Httihler*^    V^>f  riatii.ii;.'    ,\t1euti"Ji    i--    also     called     In     the 
ijV^-vvfn^  teelili>j:iHr^t  thc^^^  m,-i}K-cji>r-  can  \i    inilired 

otffiF  tlrait .  tor.  tUe  puftv^seof- car  inspect  it  in.  an<l  that  they  can 
'   .pr-ip^xly   recr'W'  and  luin<ilc  seal  reCi^rds.  aii.fl  stich   otlter  data 

•  tlrai-  i»:Jjccess:iry  T«'  niake  c<iitiplete  jnterchaiiye  reiioris  in  ad<li 
ti*jiru>  tlTjtv  mechanicnl  rc(:Qr(ls  tV'MV  taken  l)y  ihent;     This  prae- 

■ticv;  lia?  jfi>\v  si'Hiv  iK-von«t  the  e-xperinuntal  staije.  and  is  hcintr 
Vtuv,  tifajicil  Ijy  ;tlje*Vexe»n«tive  oiVu-eTs  of  the  railroa«l<.  All  our 
Viiuniliers  >l»ont<Ta^>i^t.  in  every  V.ay  pcissiJde  s<>  thai*  tlii^  i>rac- 
.;■  twe"-.<riix;'K;v;ctend^(l>  ^-',.!,;^y/  ;^r  ^  ■■;.;  .;,■..,    -   i-.' 

yr  /'iiA^l— ^T:he':i(u<''iJ^)er*^^  fully  nttderstand  that  thi>  rule 

re«itiire:^  ;i-  coiiitpJete  aivd  «lVK-ii:tit    repairs  to   foreis'ti   eiiuipnicnt 

'a-    vvmtWi   he    yiten    to    e«piil>nient    <it"    their   u\yn    coniptmy.    ant! 

•that  iti-  tifMiitctiori;  i-i  io  lie  ^iiaile  whatever.     It  was  not   taken. 

.tji-wever,  ti'  ijvt'itn!  that  eaeh.r'>ad  \vas  to  maintain  ilu    ptri  .die 

ttVvj'eciijit.is^  aiul/atte^^^  that    are    strtmhird    on    -i>-iu     ii.rriui' 

Foadj.   ><tich,  a^   the   r.t'packinti   i>i   tournul  lioxes.   etc.     Tlie   car 

:  f,.'tXMtu"rt    tverc    cauti.«,.ned.  th.it    in    order    to    fully    compI\     witli 

-' this .  rtile    tJrt^v  .mu:St ;  avt    tlu-it     -h'  ps    in     c. .ndition    i.-    It;indlr 

•  iTiis  ,v£>»rk.  k  vvas  .l)elievtd  that  the  strict  ;i  liurenc'-  lo  ihi» 
rule  '>y<>nl4vkeep.  ali  «.'ars  in  tnnch  better  <hape  and  Vlimin.ite  a 
i;reat    deal    of    tbf •  ■(tamai'ef^  niileaLii     ;dl    ..vvr    the 

';n.m>fry,;-:M -x^^  decrease   the   car   siiortase.     In 

eoH»u-i'lf<'U  vvith  tlii-s,  Ftvle  <-Vne  nienit)er  sjioke  of  a  cojnplaini  Uy 
<i>.Vii«iVaiMC;U  oHietf'  jhat'the  rep.iir  hills  recei\r<l  from  u<rt  iun 
litvv  yiea^h  .e.\ce»''<|v<1  iho-e  churgeahle  t'.'>  fivreign  lines.  Ili 
\y^<-:  told  thiit.  .:^1iis,  Aviii".  eaif>e«l  hy  his  r<»;id  »i<,.t  keeping  its 
viitnuintnt  1n  pt^of^r  ,;fo|ii'.  arif)  thrif  h>  ntaiiv  ri'pair->  wen.-  not 
"^tiri'K;  Vci;  i.h<..  U'f^iyn'-r^ntipnu-nt  as  iiiight  Iiave  heen  niad<-  pV'-- 
■^"i;iu^l  .ijis  rV.a*l.fui<l.  tHi-;^pi:o]-.vr  shop  facilities. 

■.■■Rfi!;\  2-^Tp>^'Xiis/']y>i<]>i^cn:v  the  nv  att  r  <<\  i-ard- 

.  itiiirVitd  diM»etsp jl>itt-in.  tliG  itiii^^  ai  the  preytotts 

.;intetch:in,;i+-  p-diUVwa-s  not'  t!»r4a1J^^^^    thn-  makitiy  the  deliveriiiij 

•lirix?   rv^p.if^'-iij'lev  wlnjre.   as   a-  ntatler  "f   fact,   thi y   reCeiveil  'tlT<: 

•i-ar   in  «^   v^e^«>nt.c.«.M^d!ti*^n.      (n    a    ca^^e    like    thi>    it    v,.'-   l>e- 

HeviMl  tlvat  tltc  lir.st  in -jH-ctor  should  m.ike  nr.te  -tf  <Uch  defect^ 

in  order  i5)prottH:t./thl-.  litte  t<>  whi.ch  he  delivers  tl)e  car.     l.o-.-:d 

.ifrariijcnicrits  ?ire. 5ofretinte<  niade  \vhere  lo.ided  car-  with  card- 

aliU  ■dvfect>  are  allt^wed  to  proceed  to  their  destination   f  r  un- 

.IvadH^.VpMvidieTi-Tljv  .dtstaticv. '•»<;  »i^  ;;reat.    the    drlivt-ry 

..  lipv 'ag'fcotnsi -to'  take  t-lio  oaf.  hack.     This  is  d^'Ue   to  eliminate 

^;iv  c/\<t  .of  traVisfernticr^  where  the  car  i*   <afe  to 

.tint  to  U--^' •;Ii--tJ'*atii'n  ti'i--  J'ractice  is  heheved  ju^tillalilc      ll-  w- 

tn-cr..VvlK^   f^''  ne>y   r"l<-'S  '^•^^^^U^^^  '^   '"   lKlii\td   that    the 

in?p.t.%n»v<n.sliouid' 1)0  tifthtened  down  and  the  ahove  jiraciice  elim- 

ina^^l       In  the  nfatt'-r  i»t*  refuse  in   cars,  the  deliverinu  line   i-< 

ll^elvj  re*p<>ti-.i4ile.  and.;the,car.'>  are.  considered  as  lja<l  order  cars. 


/\'»/,-  3  '1  hr  (inestioii  > 
iiii.-siiile  to  apply  iloi.rs  at 
loadeil    witli    roni^h    freii^ii 


U-\ 


\nt..  88.  >;o;  r 


as   rai>ed   a-   to   \\h ether   it  wa>   i 
il  fastenings  to  empty  cars  provi<>': 
and   charge   tlie,  car   ouifer   fur   v, 


'I 
work.    pro\i(li<l    tile    car    w  ;is   to   lie    reloa^le<i   in    a    se>rviee  i!  r- 


required    the<e    aitacinnviu 
"Tor    ruu.uii    irei.uht    onl\ 
d»^oi-.<   (IT   fasleniniis    were 
tile  -M.  (.'.    I'..   .Xrliitr.ition  t 
.  I\nlt'  4— Iroulile  lias  hei 


change  pouit  <.)n  account  •» 
cnrrtelv-  determine  tlie   fill 


i:ui    ti'outjh    the    car    was    marked 
and    coiuained    a   notation    that      . 
■eipiired.       rhi>    is    to    he    referred 
o  nmiltee.   .  ';  '  ' '  '  ;:'"■;    :  -   . .'  , 
e.\i)erieHce<l  in  tlie  case  of  w reel-  il- 
cars  where  all  of  the  defers  A^  ere  not  carded  at  the  first  in t-.; 


the  inaliility  <>f  tin-  inspector  tiV" 
extent   i»f  the  damage.     Technic 

>  >•"  ¥'■■  -  ■ 

thi-  m:d<es  l-lie  tine  deliveiing  the  car  honve  resiionsilile   fo4r  v 
additional  di-fircts  lonnd  a|  tlie  joint   inspection  with   the  <».^\r.r 

it  is  known  tluu  defects,  were  ciiuv  ■! 

h  .as  these  if  was  helicVed  that  if  !• 


tert  card  could  and   ■^l)o■,ll 


ai'd  the  inspector;  althougl: 
In  the  u  reck.  In  . caries  stl 
I Irst    inspector     was     inforlncd     iinnie<hately,    the-    original 


lie  corrected,      .\h:ist  <'>f  tlie    iio-.i 


has  heen  experienced  .v\!ivi  .-.t'lis  was  not  (k.me  until   some  c 


■>ii lef ahlc  time  .'if u-r  llie :  ea 
tirchansar  inspector  aTlows 
and  does  not.  attemiit   to  h 


was-  receivctl  Iionie.     <  hie  chief  ,' 
the    ear    ft>    pTi  ccvd    on    "notadoj 
ike  out    a   defect   card  until   the    i- 


exteiit  of  the  <lamage  has  1  fen  asceriaiUedv     Some  of  the  inc! 
hei"-*  drsin-d  a  di  finite  rule  Mvering  these- conditions. 
.  A'»/r  20-.-lt   was.  helieA-e*    iiTi;per  .apd   iJtrmissihle   to  hill   . 


.  .wiK-rs  for  placitig  sliiins  in 
ped'est^il  trucks  in  ordi-r  to 
in  the  case  ot  I 'o>;  truck 
<le-Jintd  advisuMe  a.nd  .liooc 
Kill.-  42^-'|'ht'  iiiterpretat 
nile  is  thai  in  ca>e  of  dam 
on  account  ^'\  decayed  or 
he    re-i'on-ihK    uj)  to  il  c<>n 


1 


center  hrarin.t;-.  and  -^idi-  hearinu^ 
ai^e  ihe  coiipUr  lo  ii^  [Wojut  lui.;:  . 
the    shimmiiii;    of   the    springs    uv-; 
firaclice.  L     •■■', "  "■'  ■;•'■  ■..■'v';. ■-;:;'  ■''\  '>■:" 
in  yiviii  to  tlie.  foul  not*-  n!i<lvr  ti- 
me done  to  new  or  suhstantial  pa' 
luidulv    Worn   jiarts   the   tiwiier   \\ 


stantial    nan-. 
charmd   for  tlu 
Worn  i.ari- 


menl    in    determining   wheth. 
i\ulc    IJO.   as   no   definite   lin 
ruK->    "11    riciouiit    of   ilu-    \a 
tect>. 

yv'/(/('M5 — .\  iptestion   wa 
■  .v\  lurshiii"   meatit.   and    tlu- 
tliat    private   car  litus   were 
dividual    ownership    meant 
iliven  that  these-  lines  find  s:i 
capacity.     '  f  ..    ,v  ;■  ■   ;  ■;•. 

Rule  120- While  this  nile 
home    ri.riUi'    i-ards.    runl    led 


n    the    latt|r    case    the    ilelivering   tine    will    ' 
comliinatiol  and  the  owner   for  tlu-  decayed     . 
rile  chit-f  intei  Lhan:..;t'  ins[)ector  must  nst-  hi>  ju'--: 
r   defects   come   under   lliis    rule 
can   hi-   ihawn   lielwei-n   these  tw 


lination   fif   defects  of   new   or   <:; 


\  in'4    natun    of    the    dam.itits   or   dv- 

raisid   as  to  just   what    ■individu  i 
consfn-.ii^    lit    i.iiiiiiiiji    seemed    to 
intended.      It    was   decided   that    ii-- 
rivate    car   lines,   the    reason    heiiig. 
isu'ctory  use  for  trucks  of  .tO.IX)0  ''>. 

relieves  the  iiecessitv  t'or  ohtaiivi:-;;. 


.IS    ojdy    two    options    for    the-    if 
o\\iur>  lo  choo«v/it  does  it  it  j^ive  a  definite  time  in  which  i  >• 
owner  of  tlu   car  is  if<- give  authority  for  il,s  destruction  by  i 
huildiii.t;-.       1  fits    has    previ''"|I,^"    caused   a    great    deal    of   trmf  ■  , 
un<'er  the  old  riiles.  .nid  thtl  roads  that  would  try  to  live  up 
the  rules  strictl\    found  tlu  ir|-<-p;iir  tr.icks  oMiJi.aded.  a>ul  ofr    .- 


times   waited   a   year  or    IS 
\\^  (lisfiose  of  the  car.     The 
was  ahsiilntilA    iu-ces->ar\.  atn 
:  siiciation  to  rei|uest  the  railri 
on  this  rule  their  immf»liate  ; 
menl   when  hy  the  foatl  h<  -Idi 
spection    after    a    '-ertain    tin 
make-  a  jiractice  of  investiga 
to   them   Willi   a  vu-w   of  elit 
It    w.i-    lelii  ved    that    if    thi 
lutttr  rv-ult-  Could  In   ohtain 
cosful    ojieratioii    of   this   ru 
keep  this   in   mind. 

The   following  officers  were 
assistant  master  car  builder 
vice-president.  A.  Kipp.  chief 
iS;   Wesii-rn;  secretary -trea>ur 


■  iiiths   fi >r  (he  necessary  auili'  'i  • 
neni'iers  helie\v'<l  that  a  tinu    V . 
ire   to   (jc-tilion    the  M.    ( ".    V-.    \ 

ids  to  give  joint  in.spectiiiii.  repoi 
ttentu-n.  ur  to  innke  some  arraiii 
iIr-  car  i-an  act   <  n   tlu-  joinf 
las    expired.      Tin-    Lake  .  .^li' 
iny  load  transfers  that  :ire  eharj 
inaling  the   tnnilile   at    the   sour 
was    more    generally    (lone    m' 
I.     11  .nesty  is  the  Iiasis  of  the  s 
'.    and   all  >ii»speetors  must    cleri 

elect*  <1:    l*ri-<ident     1".    II.    Ilaii- 
.ake  Shore  ^:   Michigan   Soutlu  !; - 
car  inspector,  Xew  York.  Oni:i  .' 
r.  .'^tei'luti   .^kjdiuore.   i'dg   l-'our 


rn€E 
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J  t  RNING  CRANK    PINS  IN  A   dl  ARTRR. 
;  ING  MACHINE. 


:■'-:'■':,  -■-:"-:.■:■:-■■  •.■•v/.v;""^v  BY  R.  F..CALVl-KT,.-v:.  ■;,■•.•■■;■.    -.    •^T'?-:  •    ■-■' 

-  .    ilic-  draw  intj  shawi  an  attachment  used  at  the  Hottpn,  Kan.. 
'^'V-pi  of  the  Chicago,  Rock  Island  &  PactHc  for  turning  cranlc 

;.!i!i?;i!i  a  (iii;irUring  niacliine.    This  shop  has  no  special  niachiiie 

.i.;'r  doing  ihi.s  chiss  otvvork,  nor  has  it  the  attachment  for  use 

."■•j),  1%  wheel  latlic.     Therefore  thisniethod  of  turning  piiis  in. 

•;. u:!^  .i]Uarteriiig  machine  ,ttas  devised  and  has  been  in  tjse  l<ir 

;■, y/i;^;rcil'.ycai-s.V'  /   ;_.;; /.V     .''^  ./:"^■^-^  '  k>-:'"-   ■■:-^-/,;-;-  •■  ■^' /';-■■  V'.^  '" '.- 

V:   !;iic;  attachment  consists  of  biitt\^^^^ 

;Vri>:pi<k'c  vri?  a  MTol^^^  Gt-  casting.     One  en«t  is 


D       C    B 


Bbnk-^  are  .'ir?!.  ,c«t  i»v  liie  ir  irui  sluiwii  Jiv  l^igv  2,' tJiv-  ji<  Jo-i^  aiid 
slots  all  beiuji  pnndicd  in  <;ne> -iteration  tiy  piieai^k  m  idie  oil 
.  another  biilldoKci':.    '  '   ■''  ' '■'^.-   ;V '';'\^ 

in  operating  tififc  d^es  the  W;urk  is.  plycscd  iir  the  niachine^ 
front   <.f.   and  asifainst   iiie   Mripper  />  <«;  ilie»<7  -witJi  tWy^ 
acraihst ..?; g^e    A^r    Tile    .;u.-'\  ini^  , <lie  ;i1Jvir  iWateA '  the^  ftt-i %e  ■ 


K 


F 
K 


'.•   ■  * 


■■}■ 
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Attachment  for  Turning  Crank  Pins  fn  a   Quartering    Machine 

riiadt'to  fit  the  socket  in  the  tool  post,  in  which  it  is  held  tii>htly 
. '>!;  a  iajjer  key.  Thfe  cyiher  end,  which  is  about  3  in.  x  1^4? 3n<,  is 
^ -IpUyd  about  2  in.  for  a  1;  j  in.  rod.     This  slot  allows. adjustttieht 

■(  iJre  toijl  post  C  for  diflfcrciit  size  pins.  Tool  post  Cis  a  round 
/pillUtf  sic^.t  pf)^gV  2  in.  in  diameter  by  10  in.  long,  turned  dywn  t(» 
J;-^;in,  ^:^r  about  3  ;i.ri/ o^  and  threaded  f'T  2  in.  from 

'i''  ;^^^^^^  or  l>roached  to  take  the  tool. 

:ivi.Vivb;j;s.seonrcd  "u  a  set  screw.    This  device  will  lie  found  useful 

,ni.:sl)Ops:,nMt:;c'i(uip(H-d  with  the  special  device^  for  doing  tbj> 
.d:(y>  orw&rk  and  als<J»;in  tbi-  tn.ireitp-to-djrte  shops  where  the 
^■'^jlt^tv.tt^:lchiI^«:5■are■nlshed.   .:      :.  >  ...       .'  v.  -  ■;.  ;-■;.  ^  '•■  ?    ■;  ■^■'V-/' 


FOR   FORGING    RUNNING    BOARD 
SADDLKS  .V 


Fig.  2 — Completed  Snddfe.   and   Blank  from   which   it   is   Forged     ' 

and  forms  the  sadille  around  rlic  r.  Tl«?  t^jols  77//.  orii-  ,;f  A\hiclr 
is  removed  to  show  the  jnteri-.r  of  die  /?,  form  the  ends  ./T^.l^. 
featitre  of  the  die  \G  i^  the  clamping  and  strippii|g»kv  ice.  0:.rir 
sisting  of  four  projecting  pins  !•.  which  are  held  ^qt  l.y ;43eay\* 
springs^l  (his  works  in  omjunctifin  with  the  slrip|>er  .Vn  ^lie:  (^.> 
rigidly  olanipinji  iIk-  str.ck  (hiring  tiia  >ir<»ke  of  tlie  nvtclrinc. 
\\  heiv  thi\  movijtg  die  has  moved   fofward  a  certain  port i..n:<i| 


.  !1h'  ;dies^   in«5trriivd  are    used  on  a     K6.   5   -AJax^-  btvUdozer' 
-;r  iho^.  ii,ar(j,iactuTe.ot  pressed  steel  nnining  .b«ijvrd  s:ad(IIes  T»)i-.-' 
'•>v.tar  roots.     The  tyjje^p    saddle  is  shown  in  detail  in  Tigs.  J  -, 


^-—f2-——.^:\i 


-12- . 


,,  ,-      -6^-—^ 


•/J-  M^■^  r'Vy.-' ■';^v;v '.•■;'■  ■-■■•■^.-  -  •.;..'.;"'  .■■•-'     ■:■  ^Section  af  Cen fen 
^.''  ;  :  V'  >.  .^''*'    ''^^~  Board    Saddle., 

>\.V;'^'   The  arrangeuiem  f>f  the  dies  is  shown  in  Figs.  3  atid  4. 
'  :^'*'^v^.  I'^^i"^:  ^e   -inoving  and    stationary  dies!:  resjiycti velj ; 


Fig.  3— Dies  in  Place  on  the  Bulldozer.  Showing  Stripper  O  Locked 

V  --v:;-  ■  ■    ■•.  ;•'   ^^  Compressed  Position     :.;■•;■     •        •  ".^;     .   .>    ■■. 

ihestrv'ke,:  these  pins^ are  Torce<l  in  by  the;  stoekv^urhich- i<  held' 
seciirelA  :agaiiist:  lite' StripjHT  Z?:^  and  as  tjie  stroke  i^  c  t^ijvttdv 
both  the  siri^sper  T;n4"{.itis  art  forced  flnstr  \vith  the  <lie  f;t<)i;>s[' 
^Vs  the  nioving(li<':  returns  to  rest,  the  pins  resume  tiieor  u^iird' 
extended  };o^iii.,nr:e^dy  for  tin-  lu  vt >troke.  These  jJns":icta> 
strippvr>.  en>tirriig  that  the  f..rni  is  .k?ft  :oii  the  staii/iMim-  '^.: 
The  stripper  \/>.uhich  is  s|)ring  <vlH?rMV'd._d«jfe^  h<>t  resuine  its- 
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extended  position,  being  automatically  locked  tlush  with  the  die  is  also  moved  along  the 

face,  as  shown  in  l-"ig.  3.  by  two  pins  which  are  attached  to  the  ////  on  the  moving  die 
handle  G.     Before  renoving  the  saddle  from  the  machine,  ends 
I'l'   are  hent  i)ver  liy  hand.      This  completes  the  saddle  and  the  j    /" 


Fig. 


-Stripper  D  in   Release  Position 


.v-    Stripper  is  then  released  by  raising  handle  G,  when  it  resumes  the 
•■--.position  shown  in  Fig.  4,  and  removes  the  saddle  from  the  die. 
' .,.:        The  strap   shown   at  J   in   I-'ig.   1   is  also  made   with   the   same 
^■'^vvdics.     This  requires  the  anplicatim  of  a  packing  strip.  Fig.  5, 


!  pindle  to  the  required  length.    The  t mis 
have  an  offset,  and  are  reversed  to  ac- 


J 


Li 


^Bolfs 


.>■  ■ 


•'  ■    .;  -v  t ,-.  .>  ■.:    ■• : 


,^Bolh 


JfesfforShck 

iyhen  fuf  in 
mac h  Tit 


Fig.    5 — Extension    Used    or    Stationary    Die   When    Forging   Saddle 

Straps       ^J-  ;.^':"^  •■':■*■?•'■'•'■-'■,;•"•"' 

commodate  the  thicker  s  ock  in  the  strap.     With  these  cllaIi^c^ 
the  dies  are  ready  for  us;  in  bending  the  straps;  ;V  >'.'' V 


PIPE  BENDING  MACHINE-; 


BY  PAUL  R.  DUFFEY  '     '  - 

A  pipe  bending  machinie.  tlie  construction  of  which  is  shiiwn 
in  the  drawing,  is  a  verj^  serviceable  pneumatic  device  fnr  use 
on  the  car  and  shop  track!.  The  double  bending  die  permits  tlu 
bending  of  pipe  to  either  a  large  or  small  radius.  Hinged  l)]nck- 
are  attached  to  the  channel  side  frames,  and  when  using  tlu 
upper  die  these  serve  to  support  the  pipe  in  line  with  tlie  die. 
When  not  in  use  they  may  be  turned  down  inside  of  the  frames, 
thus  leaving  the  top  of  the  frames  in  line  for  the  lower  die.  The 
12   in.    brake    cylinder    which    operates   the   dies   holds   the   pipe 
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Bracket  2  Thus.  MK/. 


^/z'rs^Bas** 


This  parf  of  f\/sh  Roe. 
L 3'- ^-J^'-A  ^su;^»o/c/er 

Push  Rod.    I  Thus.  lY.L 
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IZxlZ  Driver  Brake 
Cylinder 
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Memod  of  Applying  Hinge  fo  Side  Channel. 


Pipe   Bending    Macliine  for  Sliop  or  Car   Repair  Tracks 


V'.  which  is  bolted  around  the  projecting  portion  of  the  stationary 

r'-tiie  to  make  up  the  difference  in  dei)th.     This  has  an  extended 

.slot  in  its  face  through  which  the  stripper  works.     The  gage  A 


rigidly  in  place,  with  no  chan  e  for  slipping.  With  proper  niai  ip' 
ulation  this  machine  very  m  ich  lessens  the  chance  or  crushii'SJ 
l)ipe  in  making  short  bends. 


i^s^;  ■^•/.:-/ 
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ORGANIZATION   OF 


iNE  House  Forces 


:<;•■ 


Prize  Article  of  Recent  Competition  Also  Touches  On 
Equipment    for    36  -  Stall    House    and     Machine     Shop 
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BY    R.    G.    GILBRIDE 
Locomotive  Foreman,  Grand  Trunk  Pacific,   Graham,  Ont. 


•..'-'~-t-- ' 


1  lie  matter  of  organization  of  the  average  engine  house  is  left 
larirely  to  the  foreman,  and  depends  to  a  large  extent  on  general 
conditions  and  the  volume  of  traffic  handled.  On  the  railways 
(in  which  I  have  been  employed  the  stores  department  has  been 
a  separate  department  and  under  the  control  of  a  general  store- 


Engint  House 
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keeper,  while  tlie  handtmg  of  coal  was  under  the  fuel  depart- 
"icnt.  the  work  being  done  by  a  contractor  on  the  tonnage  basis, 
litis  I  consider  tlie  best  practice,  as  it  is  more  economical  and 
ri^licM's  an  plready  overcrowded  foreman  tif  work  that  properly 

•^!i"iild  not  belong  to  him. 

I  nc   cni:inf    lioiise   organization    shown    on   the    accompanying 


at  the  shop,  should  place  his  engine  on  the  coaling  track,  and 
after  making  his  usual  inspection,  the  engine  should  be  taken 
charge  of  by  the  hostler.  The  hostler's  first  duty  should  be  to 
examine  the  crown  sheet  and  see  that  the  enginemen  do  not  re- 
move any  tools  belonging  to  the  engine  equipment.  After  the 
engine  is  coaled,  sanded,  and  moved  over  the  ash  and  inspection 
pits,  it  is  placed  in  the  engine  house.  During  this  time  the  en- 
■gineer  books  in  on  the  rest  or  register  book  provided  for  that 
.purpose,  and  shown  in  Fig.  2.  and  reports  the  necessary  work 

■  .<)n  the  work  book.  This  work  book  can  be  made  with  carbon 
sheets  attached  in  triplicate  if  desired,  to  save  copying  the  work 
reports,  but  I  have  obtained  the  best  results  with  the  work  book 

.•;in  which  the  men  make  the  one  report,  which  is  copied  by  either 
the  leading  machinist  or  a  man  assigned  to  the  work.     The  en- 
gine crew  should  be  instructed  to  report  the  work  in  the  follow- 
, ing  order : 

•V.    ( 1 )    All  boiler  work,  including  grate  gear,  ashpaii.  and  front 

v,end  work;     -ViT"":;':    '-•=^;./    l'    ■■';■.;  "•  ;*>^!-*- -  -';^."":^:\  V-L  ■•" 

•;;    (2)    Air  brake  woric; 

"  (3)  Machinist's  work  and  minor  repairs  to  cab,  pilot,  etc. 
By  this  time  the  shop  inspector  will  have  completed  his  in- 
spection and  made  his  report  in  the  shop  inspection  book,  which 
should  be  inspected  daily  by  the  foreman,  and  where  engineers 
i^ave  failed  to  make  the  proper  inspection,  the  matter  should  be 
broiKjht  to  their  attention.  The  locomotive  should  be  inspected 
i)y  the  boilenrrker  in.mediately  after  it  has  arrived  in  the  shop. 
;s  to  the  c.r.dilion  of  the  grates,  tubes,  brick  arch,  ashpan  and 
other  tire  prevention  parts. 

'-•     The    work     reports    and     engine    inspector's     report   are    then 

r.'handed  to  the  various  workmen  by  the  le'i<ling  machinist,  who 
should  endeavor  to  specialize  the  varii'us  classes  of  mechanics 
as  much  as  possilile,  and  arrange  for  any  machine  shop  work, 
especially   if  new  patts  are  to  be  f-ottcn  out.     When  the  work 

..has  been  completed,  ihe  various  workmen  hand  their  work  slip 

^.  back  to  the  leading  machinist  pnd  go  to  the  work  book  and  sign 
for  what  repairs  they  have  made  ;  this  is  very  important  in  the 
event  of  law  suits  when  questions  may  arise  as  to  what  work 
■has  Ijecn  done.  The  leading  madiinist  then  O.  K.'s  tho  machine 
work  to  the  engine  despatcher,  and  also  O.  K.'s  the  machine 
work  on  the  call  Ixiard.  the  boilermaker  charge  hand  following 
the  same  routine.  This  car.  be  handled  throimh  a  shop  telei.'.ione 
system.  The  hostler  then  notifies  the  lighter-up  men  to  put  a 
tire  in  the  engine,  but  this  should  not  be  nec<*ssary  if  the  men  are 
at  all  interested  in  their  work,  as  they  will  then  anticipate  the 
conipU-tion    of   the    repairs,    ami    be   ready   to   put    in    the    tire   at 
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Fig.  2 — Register  and   Rest   Book 


..VI- 


.'■'^rt.  Ffg.  1,  fs  recommended.    A  coal  cHute  of  either  tfie  ramp 

.vpe  or  the  mechanical  type,  having  two  coaling  tracks  and  with 

"d  delivery  to  each  track,  should  be  used,  the  tracks  leading 

I'rectly  to  the  inspection  pit  and  ash  pit  tracks,  which   should 

"*-*  equijiped  with  an  air  cinder  hoist.     The  engineer,  on  arrival 


once.  Ilowevef,  it  is  not  alvi'ays  advisable  to  have  aii  engine 
lighted  up  at  this  time  when  the  movement  of  traffic  is  not  heavy. 
Care  should  be  exercised  in  the  use  of  the  blower.  ..;.-.••.. 
A  washout  board,  having  room  for  all  of  the  engines  assigned 
to  the  terminal,  and  dated   from  the  tirst  to  the  thirtv-first  of 
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■"-''■     ..-■...,.     .,  :-    Fig.  -i — Stripper   D   in    Release   Position    . 

\'';.strii>piT  is  thi'i).rolcuH'd  >»y  raisinu  handle  i,.  when  it  r<.-nnie>  thv 
..    .  iMisilirm  l/ju.  4.  and/renu'Vt'S  the  saddle  I'r.in  the  <lic-. 

■;,      The   >tra|j   ^h'lwij   at  ./   iii    l"iii.    1    i»   aNn   made   with   the  same 
'     'ilu'*.     'I  hf.»   fc?U-'-f v'*-   vlif  ufiiilioati  ill   oi   a  i)aek'in{i   >tri;).,  I'iji.  5. 
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the  c< instruction  of  uliich  !>  vfi'^.v' 
^er\  iccaUle  piTeiitnaiic  (li'vicc  .f<>'r'n»( 
■;.  TIk"  clnnlile  hendint;  die  permit 'ii' 
1  lartre  or  <mall  radius.  Hinj;e<l  .hi',,  ^- 
iiel  ^idi'  t'rann-.  and  when  u>iru!  '}u 
siii)iic>rt  the  iiipe  in  line  wjtli  the-  ■lit, 
k\  Inn  n«>t  in  iim-  tlu-y  ma  he  tunud  down  insi<Ie  <>f  the  /raiiSe?. 
thii>  leavinsi  the  tnji  of  thJ  traniex  in  line  fur  the  lower  die:  i'l.v 
I^   in.    hrakc   cylinder    wji  ch   operates    the    die>    holds    the  .pi; v 
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Equipment    for    36  -  Stall    House     and     Machine     Shop  ; 


V^\"''''-:i-::v'-:.-:/:-^   -'.>:-;/>--:...■■-  "  '      BY    R.    G. 

'r'-,'   '-   --  Locomotive  Foreman,  Grand 

.   K^^^^^^^^^^  (ir^aiiization  of  the  average  engine  house  is  left 

laTVtK  to  the  foreman,  and  depends  to  a  large  extent  on  general 

C(/nVluio.ns  an<l  the  vohnne  of  trafiic  handle*!.     On  the  railways 

Mill  >vlHoh   I   have  heen  employed  the  stores  department  has  l)een 

avcpHTate  department  and  under  the  c<introt  of  a  general  .st«>rt*- 
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';■  v]i' r/-'vi  iiile   the   haiidling  r if  o  lal   \v;is   tinder   the    fuel  deparjt- 
.:i^.t:tM.;jlH'  Work  being  .done  hy  a  contractor  (>u  the  t'lnnagv  hasjs. 
-'  ''■*;  .i't(,';M}»ider^  the  liest  practice,  as  it   i>  liiore  eomi  'inicid  mU\ : 
■';v>'^<->  .;inf  i^irtvidy  ■vaer(-ri»\vde«l  foreinan  of  uwrk'tbat'  pr.>j)ei'ly• 
•~•-vn^^1^rl.Hf  ■iH'loitg^  to  hini.  >'..;;>;■:;;;■";; 
.■.i.h(  ■.  ( Ivvim-    h<>u»i'    <  ■r'-iani/atii 'n    -how  n    on    tliv    ;iccom]>anyijig 


GILBRIDF  ;  .y-..;  ■■••',:  :■;:.■■,:;.    'r  \   :::-:■[ 

Trunk  Pacific,  (jrahtfm,  Onf.  '-"'"^ '"-■-' ".■''•'-  .■^=;--'"*>  ■■■'■-^:^   :';:  ■"'''.: 

at  rtite  shojv  shtitiUl  j>l;ice  hi^  engine  :i>ti':itte  *:oaling  tracfc.;.  and 

alter   making   Ijis   ifsiial   inspection,   the   engijiv   shMuM  In*  italvCH 

charge  I. f  liy  the  hostler.     The  hostlef's  lirst  <luty  sh-iiild  T>e  j'* 

exaiiiiiK-  the  croxvir  sheet  aivl  ,-ee  that  tin   enginenie:!!  «1o  nv»t  re^ 

.movie  iiiy-  tovVls   hdnuging  to  the .  engitt*.'-  etiiupnu-ijt."    .\fter'  tile;, 

engine  is  cr^aled.  sai>«lcd.  and  nio\v<i  tncr-tlie  as^li  ami  ins]K'ction 

jiits,  it  /is  ii^laced  in  the  engine  hou-e.     IHjrihg  this  time  the  eii- 

girieer  hooks  in' on   the  rest   or  reiiiMer  l<o..ik  provided   for  that 

'  pttfpose.  and   >tioun  in  fig.  2.  and  reiKjrt>.  the  ne.cessar>-  work 

on  the  Work  hook.     This  work  hook  -catj  Th.'  .ni.a«le  with:  caflion 

sheets  attached  iii  triplicate  if  desired,  to  save  ci^iytrig  the  work 

reports,  hut  I  have  oIitaiiie<l  the  liest  result*  with  the  work  lx><'»k 

,  in  which  the  men  iT%ike  the  one  reiKirt,  Wiiich  1$^^  ci»piedUy  either 

: the  leading  niachiiiist  <*r  U  ntan  assii,fin<f«l  .to  'the'  UK)rk.     Tlie  eft- 

fiine  crew  slhiuhthe  hi<tructed  to  repv<rt;t!'h^'AV<»rk:m  the  i«)U4>w- 

'^ing  onler.:    :■;■.■'  .' v""^.  ^i   '.:•":"  '■:•..'■.-    •■ 

'■:;:  iA)     VHI. oiler  Av.'rk.  including  gfrat<:^e^/a^})sm,  /and  fiHi^^^ 

-■-vnd.  u'urk ;  •  "-..^ ;.:  ■■'•.{  ^V  V-  '  ^.  . .,.-    .  '  •  >;  ^.■;■^  -/•.;■"/■•■"•-■.;•'■■•.  V  a  '  ^■■'^s'  "'', 

;..^.^- J,2j>;;-:.\irilrake  Av.irk:  ''■y'--^''^:^:::^--:/[:K--'--'.'i\'''':y:.-- 

'  <3>  Machinist's  Work  and  nl^no^'Tcpaii^;t<^'Wl^  pilot,  etc.-  • 
■:  I3y  iW^  tinte  the  siioi>  insiK-ctor  will  have  compleitd  hi^  in- 
spectitm  and  nia«lie  his  reifort  in  the  sh<»p  insipei'tion  h<.»o1<»  which 
should  |)e  inspected  daily  hy  the  foreman,  and  where  eiiginwr- 
l.ive  failed  l^i  niake  the  proper  inspection.  lli<-\niattef  should  Ik- 
hroitvht  to  their  attention.  The  )ocoint.iii\\'  should  Ik"  in.spectv*l 
hy  ihCv  Ik  )ilera  i Ivcr  intnYedicUely  uf ter^it  liiis  '^rriv e<l  in  -the  «ljoi»^ 
;  >:  to  the  c.  r.diri'  n  *>•  the  grates,  tulics.  hi'i<^U  arch,  ^ashpan  and 
iftlier  lire  prevention  parts.  ,   ,-     ■! 

'-The   work     n-ports    and     engiiK-    inspectt>r.>  ^  rx-jiorl   aire   tlH-tt 
.  handeti  to  the  v;.(rious  workiiten  hy  file  Jeiditig  inachiuist,  Xvhit 
;  slKHtld  endeavor  lo' specialize  the   \ariy-»is\c1:rs<cs  til  nieclKiiiic>-. 
"  as   nnich  as  i)w»s<ihle.  and  arrange    f<ir  aiiy:  iflavliiiie   slt'Vp   work. 
e>peciaUy   if  4iew   pa»ls  ^re  to  K-  i:f itt«.-it\Iatt./    \\lHn   the.  wj>rk 
iiiis  In,'en  c<vniplete<t  ihe  varioi?*   n-rric-tniii  .hand-tlKsr'  xvf>rk  sliif* 
hack  to  tliv  lea^'.tirg  .iTiachini>t  ;'nd  go  lir'tlli^'yAvork  lH>i-ik  .nJi^l  sig.n 
;fi>t-?vvhat  ref'air-  lirey  ffiive  made  ;  tlvis  js.  ven\  inij*«  irtaVvt  in  tl*v 
'^  event-   tf  law  huil- '  wiuii   tau-tiouv  ma\  ari~t    us  ttt  •vxliat  vvoj-k 
.  Ifas; heeii  <i«mv :    The  l«^i»!ing  nKtchiinst  'theri  <;).-:K;*s  flv  rnacliije 
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Fig.  2 — Register  and    Rest    Book 


t'"^'      '*^    I.  is  reconimended;      \  coal  chute  Of  eitln'r  the  ratuj) 

..'^■."'"  the  median ical  t.\  pe.  liaving  two  cialing  tracks  and  with 

^^•- ':   '^^^'^^"''>'^'*  ^'X^l'   track,  shouhl   he  iijied.  the  tracks  leading 

'u.ctry:  to  the   iii>iiiction   pit    and   ash   pit  tracks,   which   slioukl 


once.  1  loWever.  it  is  not  alway<  ;i;<tvi*a1)le  to  liave  an  engine, 
light e<l  up  at  this  tiine  when  the  ivio\einent  ^if  tralVic  is  .»i.»l  hea\;y.; 
Care  should  he  exercised  in  the  u-e  Vif,  ilic  l«1ov\H.r...  /  ■  '  ':■  ■  ^ 
■   .V  vvash«>itt-  hoard.  :h;i\i»ig  room  for  all  <>f- the  eiisiities  ;>!*>igned 


■■*'"t  -V:   ''     '.: 


•  >''jinppvd  with  ati  air  cinder  hoist.     1  he  engitieGr^^^»n  arrival      t«jr  tli^^  itenmnal.  and  xhued   fn^nv  the  .lir^  ;^y  the  ihmy-fir$t  irf- 
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should  be  displayed  in  close  proximity  to  the  engine 
s   desk.     This   board   sliows   the  date  each   engine  is 


•;Vgl.  88,  No.  9 


■■■■  i 


acting  under  the  foreman's  instructions.  The  hostlers  then  i m- 
not  fail  to  know  just  what  engines  are  due  for  washout,  ,  nd 
should  place  them  accordingly.  The  washout  gang  should  be 
provided  with  a  suitable  washout  cart,  similar  to  the  one  shi  wn 
in  Fig.  3.  capable  of  holcjing  all  of  their  tools  and  the  washout 
hose,  as  there  is  a  great/  loss  of  time  from  this  class  of  l.i  jor 
moving  their  tools  and  those  from  engine  to  engine.  S]  re 
washout  plugs  should  be  kept  in  this  cart.  The  cart  is  mourned 
on  hand  car  wheels,  and  l^s  room  for  the  men's  clothes,  and  ;he 
lower  shelf  holds  their  long  box  wrenches  and  cleaning  r^  ds. 
On  the  reverse  side  a  recpss  about  8  in.  or  12  in.  deep  is  m.-de 
for  the  storing  of  the  wishout  hose.     The  cart  is  easily  made, 


Fig.  3 — Wagon  for  Washout   Equipment 


Fig.  4— Portable  Test  Pump 

and  with  the  use  of  old  niaterial  costs  about  $10.  The  system 
of  washing  out  with  hot  wpter  and  blowing  off  through  a  blnw 
off  line  is  now  practically  gjeneral. 

As  soon  as  the  washout  is  completed  the  inspector  should  go 
over  the  engine  and  make  out  the  necessary  cab  cards  and 
office  records.  Cab  valves  should  be  repacked,  if  necessary,  at 
this  time  as  well  as  the  try  cocks  cleaned  out  and  the  gage 
glasses  changed.     One  man  should  be  assigned  to  this  work,  as 


due  for  washout,  or  if  on  a  mileage  basis,  the  mileage  made  each      it    requires   special   tools,   a^d   he   is   also   called   upon   to   make 
trip.     The  board  is  kept  up  to  date  by  the  engine  despatcher,      records  as  to  the  condition*  of  the  gages,  etc. 


"    •  /•   /' 
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Tiie  washout  gang  also  make  all  hydrostatic  tests  which  are  supplied  before  the  expiration  of  24  hours,  the  order  is  annulled. 

rt'dinred  by  the  government.    For  this  purpose  a  handy  arrange-  The  practice  of  stating  the  cause  of  not  supplying  power  pre- 

nunt  is  the   portable    test  pump    shown   in   Fig.  4.     It  is   also  vents    any    discussion    at    a    later    date    on    this    question,    and 

ni.iunted   on   two   old   hand   car   wheels   and  was   made   from   a  each  department  has  a  record.     The  orders  should  be  numbered 

(li^iarded  8  in.  air  pump,  the  air  cylinder  being  removed  and  a  commencing  with  one  at  midnight  daily. 

w.iicr  cylinder  of  smaller  diameter  applied.     By  coupling  to  the  As  soon  as  the  engine  is  supplied  the  engine  despatcher   in- 
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Th«  nurnbsrs  of  8(1  Resutir  Trains  must  be  ent«r«J  in  proper  order  on  the  morning  of  each  d»y,                       kiiving  no  bUnh  lines  betwMn.      Should  any  EngTwer  or  Fireman  omit  to  att^ct)  hrt  Signature.                                                           '' 
>'  ^ .,.-'    ./*.*"/•   .'r  . '■                                                                       •  red  ink  lir»e  must  be  drawn  through  the  column  to  prevent                     it  b«ing  »f»rward»  fiHed  up.  and  ttw  caie  muit  be  at  Of>ce  reported.                                                  ,  .^  {j^^-,/;'.  ^■_;'   ■■        . --;. 
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I*--.        .-■"■.-    i*;,  '   .  ■     •                                                                                about  u>  run,  anti  we  li«ve  wad  sJI  nt-w  not»c»«  ou  thr                         Not»ce  Board  ao^  in  llie  Cin-uUr  Buuk.  and  that  »f 
■•:.-:.--■??.'          .                                                                                              WT  carrying  atanOanl  wmiiiww  whkh  ha^v                       w*'*  iMi»eoiei  id  acconiatitf  with  the  Rule*. 
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Fig.  6 — Appearance  Book 
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water  and  air  line,  a  quick  and  reliable  test  can  be  made;  this 
is  also  convenient  for  making  tests  of  steam  and  exhaust  pipes. 

For  outgoing  extra  freight  engines,  or  anything  except  regular 
ingines,  the  transportation  department  should  present  regular 
printed  order  blanks  in  duplicate  at  least  two  hours  before  the 


dicatcs  this  on  the  call  board  opposite  the  engine  number  an<l  the 
names  of  the  engine  crew,  showing  the  time  ordered  and  the 
direction  in  which  the  train  runs.  The  call  boy  is  then  despatched 
with  a  call  book  containing  the  same  particulars  as  on  the  call 


Fig.  7 — Two-Wheel  Truck  for  Carrying  Rods 

tune  the  engine  is  required.  The  order  blanks  should  be  made 
^vith  a  perforated  bottom  stub,  which  the  engine  despatcher  fills 
in  and  hands  to  the  transportation  department  call  boy  when 
f  pplying  power.  The  upper  portion  is  filed  by  the  engine 
'i^spatcher,   with  particulars   as  to   the   engine  number  and  the 


^ec/ion  C-C. 


Timer  foSuif- 
Lathe 


I  Lathe  \  -H      ' '  ,'     :  i 

Fig.   8 — Tool  fbr  Turning  Tumbling   Shafts 


"e  supplied  entered  on  it.    The  transportation  department  call 
'^'.v  then  pins  the  stub  to  the  duplicate  to  be  filed  by  that  de- 
partment.    This   duplicate  is   for   use  in  the  event   of  the  mo- 
'^c    power    department    being    unable    to    furnish    the    power 
^\nen  required,  as  notations  are  then  made  on  the  back  of  the 
^^vo  orders  as  to  the  cause  of  delav.     If  the  engine  cannot  be 


FlQ.  9-^Sprino   Rack 

board,  which  the  engine  crew  is  required  to  sign.  The  call  book 
should  be  examined  by  the  engine  despatcher  immediately  on 
the  boy's  return.  The  call  board  used  by  the  writer  is  about  5 
ft.  by  5  ft.  10  in.,  working  in  a  sliding  frame  so  that  it  can  be 
raised  and  lowered,  and  contains  the  engine  number,  the  train. 


Fig.   10 — Turbine  Saw  and    Drill 

the  time  ordered,  the  names  of  the  crew  and  three  columns  for 
showing  the  machine  work  O.  K.,  the  boiler  work  O.  K..  and 
the  engine  fired  O.  K.  At  the  l)ottom  of  the  board  room  is  pro- 
vided for  spare  men,  and  men  on  sick  leave  or  leave  of  absence. 
It  is  the  hostler's  duty  when  taking  the  engine  out  to  see  that 
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thviiiK'iitW.  jh(iul»]  In.-  Uisplaycd  in  cIom-  imiNiniity  to  the  engine       .ictini;  un<kr  tlic  foreiiianib  iii>trucii<  ais.      I  liv  hostler-  lliui 
ttespatcWr's   tlessk..    Thji.  board   sliuus   the   date   each    etigitic   is      nut    fail  to  kni)\v  just  wlat   engines  arc   due    f"r   washout. 

sljnuM    jilace   tlieni   accortlingly.      1  he   washuin   .i:ang   shoul<. 

pruvidid  uitli  a  suitable  *asli(nit  cart,  similar  to  the  one  sh' 

in   I  iu.  .^.  callable  of  hoUIng  all  of  their  tool.-  and  the  was! 

hose,  as  there  is  a  i;reat|loss  of  tinie   fruni  this   class  of  1; 


moving    their    t'mls    and 


uashniii  plugs  should  he  1  ept  in  this  can.     Tlie  can  is  niouv 


<>\\  hand  car  wheels,  and  h 
l"iuer  shelf  holds  their  1 
On  the  reverse  si<le  a  rec 


lose    iroin    engine    to    engine. 


IS  rooiiT  for  the  men's  clothes,  and 
ng  hox  wrenches  and  cleaning  r 
ss  ahoiit  «S  in.  or  12  in.  deep  is  ii; 


tor  the  storing  uf  the  \va.ht>ut  hosie.      Ilie  cart  Ls  easily  ni. 
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Portable  Test   Pump 


..'•.:..•■:•"•     Fig.   3 — Wagon   for   Washout    Equipment 
due"  for  washout,^  or  if  Oil  a  mileage  basis,  tlie  mileage  made  each 


trip.  .The.  hoard   is   kept  tip  to  date  l)y  the   engine   despatclur,       records  as   to   the  condition 


and  with  the  use  of  old  m  iterial  costs  about  $1U.  The  sysii-i;. 
of  washing  out  with  hot  w;  ter  and  blowing  off  through  a  1)1  .•• 
otT  line  is  now  pmctically  g  neral.  ■'..,.  .        .•..: 

As  soon  as  the  washout  ■;  completed  the  in>pecti'f  shoidd  •-■ 
over  the  engine  and  mak(  out  the  necessary  cab  cards  aii'i 
office  records.  Cab  valves  diould  he  repacked,  if  necessary,  at 
this  time  as  well  as  the  t  y  cocks  cleaned  om  and  the  u;  > 
glasses  chatigetl.  ( >ne  man  should  be  assigned  to  this  work,  as 
it    requires   special    tools,   aid   he    is   also   called   upon   to   mala 

of  the  gages,  etc. 
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Fig.   5 — Equipment  for   Locomotive  Tool    Boxes 
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;  ■!  ;..    waslioul  gansj;  also  make  all  hydrostatic  tests  which  are. 

riiijH:cd  by  the  goveriinuiit.  >'^or  this  purpose  a  handy  arrange- 
•  rji'f  ts  the   portalili-    test   pump     shown    in    Fig.   4.      It   is  also 

jV-;  .iitted  on  two  tiM  hand  car  wheel>  and  was  ifia«le  from  a 
:,iiv.V-    di'd  8  in.  air  ptiiiiii,  the  air  cylinder  l>eiug   removed  and  a 

u  ■'"  i;  A'ytmdcr  af  smaller  diameter  applied.     By  coupling  to  the ' 
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\vuicr  and  air  line,  a  (|uick  and  reliahle  test  carite  made;  t'li?  dicatyS  this  on  the  call  boartl  opposite; tlK'  citgine  nMn,)1>er  ^hd  llu- 

'i<;  also  con \enicnt  for  making  tests  of  steam  and  exhaust  pipes.  nanus   <•£   the  engine   crtw.   showing   the   time  >jr<U-rfd;atid   thi:' 

i-'or  outgoing  extra  freight  engines,  or  anytiiing  except  regular  (lirection  in  which  the  train  nuvs.    The  i."!!!  boy  is  t.hvH  de>patched. 

"iigines,   the    transpiirtation    dei)artment    should    present    regular  with  a   call  bofik  containing  tin- .same' partjcxdar*/ai>:j(Ut  the  caJl 

jirinVfd  order  blanks  in  duplicate  at  least  two  iifiurs  before  the 


„•    ;         .        Fig.   7 — Two- Wheel   Truck  for  Carrying    Rods  . 

liifie.  the  engine  is  re(iuire<l.     The  order  blanks  should  be  made 

:)^'''t.li  a  perforated  lx>ttoin  stub,  which  the  engine  despatcher  idls 

'-■;  ;md  hands   to   the   transportation   department   call   boy   when 

■.^-ijplyiny     power.        The    ujtper     i)ortion    is    idcd   by    the   engine 

V'-patchcr,  with  particulars  as  to  the  engine  rititnbet  and  the 


r  :v' ^^ ;.-:,..  ■'■■■\  ■■■^;;  ■--..;■  .;Fi.g...  9— Spring  Rack;      ^ -v  "•;."■"; '' 

boar<l.  Avl)icli  the  engine -cre\v  is  re(|uired  to  sign;  •  TKe  vail  iwiok 
sbonld  he  examined  by  tiie  engine  despatcher  inmiediately  <<ii 
the  boy's  return.  The  call  board  use<l  by  tlic  writeJr  i>  alx>ur  5 
ft.  by  S-ft.l'O  in,,  working  in  a  sliding  frame  *u  that  it  can  be 
raised  and  lowered,  aiod  contains  the  engine  number,  the  t rain. 


'  |B 
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'rc/ion  C-C. 


Fig.   8 — Tool   for  Turning  Tumbling   Shafts 


•  •]'■  >upi)Ucd  tntered  on  it.      The  transportation  department  call 

.i-^v-Vhen   i)ins  the  stub  to  tlie  duplicate  to  be  tiled  by  that  dc- 

'•TTinent.     This   dniilicate  is   for   use   in   the  event   of  the  mo- 


jFig.  10 — Turbine  Saw  and   Orill 


t ,  e 


'<^ -.power  depart  men  t  being  unable  to  furnish  the  power 
'  TP  re^inired.  as  nintatiohs  are  then  made  on  the  liack  of  the 
^'/'^■".rders  as  to  tiie  cause  of  delay.     If  the  umine  cannot  be 


the  time crdered.  the  name-  "i  the  creW  and  ihrei   ooluinns  frir- 
shfiwing  the  iiiachine  work   ( ).   K.,  the  lH»iler  w->rk  <V  K..  ;tti4' 
the  engine  lired  f ).  K.     At  the  bottom  «vfthv  i»o^ni  r-^vin  is  fit'.*^ 
Aided  for  spare  iiien,  andmen  «»n  >ick.  U'a.v<i'  i'^f  IcaVK  pf  abs<-nce, . 
,  k  i,fr;the  hostler's  duty  when  t-.iking' ihc.enirihe  mit  t*""  5^e  ihat 
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it  is  properly  equipped  and  also  to  test  both  injectors.  Situated 
at  the  center  of  the  turntable  on  one  side,  or  in  close  proximity 
to  the  outgoing  track,  there  should  l)e  an  engineer's  tool  box 
rack,  made  of  iron  pipe,  with  shelves  to  suit  the  size  of  the 
terminal,  on  which  the  hostler  or  engineer  will  place  the  tool 
boxes  when  the  engine  is  coming  in.  and  remove  them  when 
going  out.  rig.  5  shows  the  standard  equipment  recommended 
for  the  engineer's  tool  box. 

•  '  The  engine  crew  on  arrival  at  the  engine  house  must  sign  the 
appearance  book,  the   form   of  which   is  shown   in    l""ig.  6,  their 
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Fig.   12 — Iron   Storage   Rack 


Most  foremen  at  outstie  stations  where  they  have  only  a 
small  lathe  have  trouble'  when  an  engine  comes  in  with  a 
broken  tumbling  shaft,  wWch  requires  a  large  lathe  to  swing  it. 
To  turn  the  ends  without  sending  the  arm.  the  device  shown  in 
big.  8  will  prove  of  great  >alue.  A  guide  A  is  fitted  into  the  t.  oi 
rest  and  the  ringers  engag< :  in  the  recess  marked  B.  There  i>  a 
key-way  on  the  tapered  c(  nter.  and  I)y  using  the  feed  this  ti  ol 
will  do  the  work  quite  sat  sfactorily.  The  spring  rack  shown  in 
Fig.  9  is  made  from  1  in.  jy  3  in.  flat  iron  and  needs  no  special 
description.  The  air  mott)r  shown  in  Fig.  10  has  a  saw  i  ir 
metallic  packing  on  one  end  and  the  other  will  hold  a  drill  socket 
for  drilling  staybolts.  or  it  may  be  used  for  bufting.  The  center 
part  of  this  air  motor  wasi  made  from  an  old  side  rod  bushiii;.;. 
bored  eccentric  and  htted  ^^ith  slots  in  which  are  set  four  blades 
J/4  in.  by  2  in.  by  4  in.;  thejfeed  is  through  1)4  in-  pipe  cut  down 


r  .  ...  Fig.   11 — Plates  for  Molding   Metallic  Packing 

signatures  being  witnessed  by  the  hostler  or  the  engine  des- 
patcher.  Either  the  hostler  or  the  engine  despatcher  should  also 
l>e  required  to  note  the  time  that  the  engine  leaves  the  shop 
tracks,  and  whether  there  are  any  delays.  This  is  very  imp<jrtant 
;is  while,  of  course,  the  transportation  department  will  never  at- 
tempt to  place  any  I)lame  for  delay  on  the  motive  power  depart- 
ment, yet  this  information  sometimes  proves  extremely  useful. 

In  the  handling  of  the  repair  work,  endeavor  should  be  made 
by  the  foreman  to  specialize  as  much  as  possible;  one  man 
should  be  assigned  to  go  over  the  electric  headlight  equipment, 
and  another  to  side  rod  work.  If  the  inspector  is  not  too  busy 
he  can  also  tighten  up  all  loose  nuts  that  he  tinds,  and  look  aftei 
the  setting  up  of  wedges  and  the  replacing  of  tender  journals. 
The  renewal  of  piston  rings  and  their  examination  should  be 
at  regular  intervals,  and  at  the  time  this  is  done  the  date  should 


he  Stenciled  on  the  inside  of  the  cylinder  casing.  Thus  K.  12- 
1-14  would  indicate  that  the  cylintler  rings  were  renewed  on  this 
date.  an<l  if  they  were  only  examined,  the  letter  E  is  used. 

At  a  terminal  of  this  size  a  heavy  repair  gang  should  be  main- 
tained, independent  of  the  running  rcjiair  men.  to  bundle  the  re- 
newal of  si<le  rod  bushings  and  driving  box  brasses,  heavy  re- 
pairs to  motion  work,  the  turning  of  tires  and  all  work  of  a 
general  repair  nature.  This  will  assist  greatly  in  keeping  the 
power  out  of  the  back  shop  longer.  I'or  the  handling  of  side 
rods,  couplers,  air  pumi;s.  draw  bars,  and  springs,  a  two- wheeled 
truck  like  that  shown  in  Fig.  7  is  convenient.  This  is  made 
from  I'/l-  in.  iron  with  a  yoke  rising  above  the  center  line  of  the 
wheels,  and  a  second  hand  pair  of  hand  car  wheels  is  used. 


Fig.  13— AlrJHolst  and  Crane 

to  I J   in.  opining  where   it   enlers  the  motor  and  the  e.xhaust  > 
underneath.      I  his  av<;ids  the    .ise  of  hack   saw   blades. 

The  i)lates  shown  in  lig.  11  are  for  making  metallic  packing 
They  were  made  from  second  land  balance  plates,  and  if  care  -^ 
taken  in  lie  molding,  the  packing  does  not  re(|uire  turning  aft'' 
it  is  made.  lig.  12  shows  an  iron  storage  rack  which  can  al~  ' 
be  used  lor  tubes  or  piping.  This  is  made  from  old  rails  ht'l 
in  place  by  -54  in-  bolts  and  inn  pipe.  The  upper  portion  wi' ' 
the  doors  is  for  storing  brass  tastings  or  other  valuable  materi  ■■ 
Fig.  13  shows  an  air  hoist  a  id  crane  which  can  be  made  vey 
cheaply.  The  center  pillar  is  niade  from  a  6  in.  i)iece  of  pi  <? 
;  nd  the  side  supports  are  snijUl  sized  rails.  The  6  in.  pipe  i* 
screwed  into  a  broken  steam  jiest  cover  imbedded  in  concre't* 
r:nd  the  counterbalance  is  a  pis|on  head  that  was  scrapped.  I  i'^' 
pipe  itself  was  tilled  with  concj-ete  when  put  in  position.  1''* 
irachine  serves  the  jjlaner,  two  drills  and  the  hydraulic  pre''!*- 
i  be  carrier  bar  is  a  rail  with  the  flat  side  up.  ;    .  ...  , , 
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The  twenty-second  annual  convention  of  the  International 
Railroad  Master  Blacksmiths'  Association  was  held  August 
IS  iO  at  the  Hotel  Wisconsin,  Milwaukee,  Wis..  H.  E.  Gamble, 
of  the  Pennsylvania  Railroad  at  Altoona,  Pa.,  president  of 
tile  association,  presiding.  The  opening  prayer  was  offered 
by  Dr.  Levi  and  the  association  was  welcomed  to  the  city 
by  the  mayor  of  Milwaukee.  Addresses  of  welcome  v>ert* 
made  by  A.  E.  Manchester,  superintendent  of  motive  power; 
J.  J.  Hennessey,  master  car  I)uilder.  and  J.  F.  Devoy.  assist- 
ant superintendent  of  motive  power,  of  the  Chicago,  Mil- 
waukee &  St.  Paul.  ..■:'■■  ■■,^'^''-M-'\'^-':-  '•:''^^:^'<^,  -r-y/Cii^S'^  '•■' 

PRESIDENT  S    ADDRESS  ].   -  -V.";-.-.   ..-■;■/• 

The  Pennsylvania  Railroad  in  the  year  just  closed  carried 
lll.OOO.CKX)  passengers  without  having  a  single  train  accident 
ill  which  a  passenger  was  killed.  The  blacksmith  certainly 
])layed  a  part  in  thi>  achievement.  "Safety  I'irst'V  should 
be  the  watchword  of  this  association.  We  are  striving,  and 
have  been  successful  all  these  years,  to  hnd  out  the  best 
ways  and  means  to  do  our  work,  so  as  to  protect  the  traveling 
liiil)lic  and  the  many  companies  we  represent.  Why  not 
look  up  "Safety  First"  for  those  about  us  in  the  mills  and 
•<hups,  training  the  men  under  us  to  protect  one  another? 
We  have  in  our  smith  shop  at  .Mtoona  a  smith  whose  duty 
it  is  to  dress  the  heads  of  all  tools  from  all  over  the  plant, 
such  as  keys,  drifts  and  pins,  used  so  much  in  the  boiler 
^Ik^i.  as  well  as  our  own  tools  in  the  smith  shop.  Men  will 
get  careless,  and  we  think  that  by  laving  this  smith  set 
apart  for  this  class  of  work  we  have  prevented  many  an 
accident.  A  "Safety  First"  blacksmith  is  a  good  asset  tofv 
any  shop.  ":..  ■•    . .  ■-'  r} 

There  is  nothing  like  exchanging  ideas.  'Let  us  all  work 
i<  r  l)etter  methods  in  doing  our  work;  stop,  think  and  listen; 
always  consult  the  men  above  you:  be  sure  you  are  right; 
cultivate  the  habit  of  getting  there,  no  matter  what  size  shc>p 
you  have.  Come  to  these  conventions  and  feel  at  home. 
Tell  us  something,  it  all  counts;  no  member  can  afford  to 
say   nothing.  ^v-'  i '  -^  y:  /^; " 


i,.;---l     .\I)1)RESS   BV    A.    E.    MANCHESTER  •••-  " 

A.  E.  Manchester,  superintendent  of  motive  power,  Chicago. 
Milwaukee  &  St.  Paul,  addressed  the  convention  in  part  as  fol- 
lows; 

^  our  association  is  one  of  those  that  have  helped,  by  better 
uiethods  and  management,  to  make  up  for  some  of  the  losses 
in  the  earnings  due  to  increased  taxes  and  higher  rates  for  ma- 
terial and  wages,  railroading  standing  almost  alone  among  the 
Hidustries  as  the  one  that  has  steadily  and  constantly  reduced 
the  rates  on  the  things  it  had  for  sale,  namely,  transportation, 
;tnd  at  the  same  time  has  to  a  iarge  extent  improved  its  quality. 
.  l^ut  the  unfortunate  feature  of  this  all  is  that  the  public,  the 
purchasers  and  users  of  this  commodity,  fail  to  appreciate  the 
■<'ict  that  they  are  receiving  the  liest  and  cheapest  transportation 
in  the  world,  and  it  ought  to  be  one  of  the  aims  and  efforts  of 
Vevery  association  to  work  for  the  bettering  of  the  methods  of 
'ailroad  building,  maintaining  and  operation,  and  let  their  lights 
■■"  shine  that  wherever  an  opportunity  affords  they  will  Iiriui; 
•"rth  these  thoughts  in  a  form  that  will  help  to  bring  a  better 
'inderstanding  of  true  conditions  to  the  minds  of  the  general 
J>"blic. 

To  illustrate,  the  railroad  with  which  I  am  associated  has, 
■^mce  the  year  1875.  reduced  its  average  rate  of  transportation 
♦roni  2.5  cents  per  ton  per  mile  to  a  rate  of  0.79  cents  per  ton 
l>tT  mile  for  the  vear  which  clo-ed   Tune  30.  1913.     Vou  will  see 


from  this  that  the  road  now  receives  an  amount  equal  to  one-      •-    • 
third  for  the  unit  of  service  as  compared  with  1875.       '  r^-.v'-.v:. 

Can  yon  think  of  any  other  commodity  that  is  today  sold  at 
any  such  a  depreciated  rate?  When  these  matters  are  referred 
to,  the  answer  will  probably  be  that  your  railroad  is  vastly  over- 
capitalized, and  that  you  are  looking  for  a  return  tm  a  lictitious  . 
capital,  but  these  statements  are  made  without  a  true  knowledge 
of  the  facts.  As  to  the  rate  received  for  transportation,  a  year 
ago  the  average  rate  for  all  the  railroads  in  the  United  States 
was  0.75  cents  per  ton  per  mile  for  moving  freight.  In  England 
they  received  2.5  cents,  in  (lermany.  1.44  cents,  and  in  I'rance 
1.39  cents.  If  the  rates  received  in  the  United  States  were  equal 
to  those  paid  in  the  European  countries,  the  railroads  here  could 
readily  meet  almost  any  demand  that  might  be  made  upon  them 
so  far  as  taxation,  rates  of  i>ay.  etc.,  went  and  still  pay  a  reason-  ;•.  J 
able  dividend  on  the  investment  in  the  property.  T-  J't 

I  recall  a  few  years  ago  attending  a  political  meeting,  in  which  \-""- 
the  speaker  was  trying  to  show  what  great  things  his  part>   had 
done  for  the  good  of  the  people  of  Wisconsin.     He  said.  "We  -.,;^'\,- 
are  building  in   Ma<lison  a  new  capitol  building:   it  will  lie  one 
of  the  finest  in  the  United  States,  and  will  cost  about  $6,000,000 
to  build.     You   will  not  have  to  pay  ot»e  penny  of  the  cost  of 
building  that  building;  it  will  all  be  taken  out  of  the  railroads."*        ^-  - 
And  the  people  cheered;  that  was  a  great  hit.      The  party  was 
getting  something  for  nothing,  and  they  were  to  get  the  benefits. 
It  is   such  a  feeling  and   spirit  as  this  that  has  got  to  be  cor- 
rected and  better  understood  before  railroads   will  ha\e  a   fair 
chance  to  maintain  or  improve  their  conditions.     ,:,..-  _         .,    .    • 

;V;'>  "'  CARBON  AND  HIGH  SPEED  STEEL  '  >' 

"George     I-".     Hinkens.     W  estinghou.se  '  Afr    Brake     Company: 
To  determine   the  proper   forging  heat   for  high    >peed    steel 
is  a  matter  of  experience  on  the  part  of  the  tool  >mith.     iare 
must   be   exercised    not   to   work   it   at    too   low   a   heat,   as   it 
will  cause  the  crj'stals  to  crush  and  rupture.     It  is  dangerous 
to  forge  it  after  the  temperature  has  dropped  below  a  bright 
yellow.    There  arc  as  many  methods  for  hardening  high  speed  ^X:-^^:- 
steel    as    there    are    brands.      One    method    that    gives    g<iod  ■•.■•  ~^ 
results   is  to  heat   SI0WI3-   up   to  the   sweating  point,  or  about    .'.'•  " 
2.200  deg.   I'.,  after  which  cool  the  cutting  point  of  the  tool   V...  "•; 
in   oil    (if  lathe   or  planer  tool),  and   when   thoroughly  black, ';-v 
cool    rapidly    in    compressed    air    blast.      In    hardening    taps, 
threading  dies,  reamers  and  milling  cutters  made  from  high 
speed   tool   steel,   it    is   good   practice   to   insist    on    slow   pre- 
heating in   a  furnace  at  a  temperature  of   1.500  deg.    !•".  and 
then   submit   to  a  temperature   of  2.200  deg.   E.  or  move   to 
an    adjacent    furnace. 

The  Westinghou>c  Air  I'rake  Company  anneal  high  siK*ed 
steel  b}'  placing  it  in  a  tube  or  pipe  large  enough  in  diameter  "--.-%'. 
and  length  to  accommodate  the  work.  Both  ends  of  the 
tube  are  provided  with  a  screw  cap.  .\fter  the  work  is  placed 
ill  the  tube  and  before  screwing  on  the  cap  we  put  in  from 
a  tablespoonful  to  a  handful  of  resin,  screw  on  the  cap.  heat 
for  six  hours  and  let  the  pipe  and  contents  cool  with  furnace 
gradually  to  atmospheric  temi>erature.  Work  of  large  bulk 
is  heated  in  an  open  furnace  at  1.450  deg.  1".  for  >ix  hours. 
It  is  then  removed  and  buried  in  hot  biirnt  casehardening  c(»ni- 
pounds  or  extremely  hot  ashes  and  left  there  until  cold.  V.v." 

l-'urnaces  used  for  hardening  high  speed  steel  should  be  so 
constructed  that  the  oxygen  of  the  air  from  the  blast  and 
fuel  opening  will  not  attack  the  metal,  as  this  would  result 
in  scale,  blisters,  uneven  heating,  cracking  in  hardening  and 
general    bad   results.      .A    furnace   within   a   furnace    would   be 
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it  1^  .liTuperly  t(|ui|»iiv<I  ;tn<l  .il^o  lo  ic^t  IimiIi  injiiii 'TS.  Situiilcd 
at  tin-  ovtitiT  Mt,  the  turnt.iliK-  xu  '>n.'  -\i\v.  i>r  in  rluM'  pruxiniity 
ti>  thr  < imy;< 'iiiif  tnu-k.  tlUTr  sli-'ul-.l  ]».■  ;m  <.n,i:iiuir'>  tdi.l  liox 
rack.  iii:i(ic  "t  iron  pipe,  with  >liflvi'^  lo  ^nit  the  -i/r  <•!  thr 
liTiniiKiJ,  "II  \^'ii»^"li  till-  Iinstlf.r  i>r  iiii^iiuir  will  pl.ioi'  tin  \><>>\ 
l>i>Xfs  ulun  tlu'  cniHTm-  i>  o'tnini;  in.  .iml  rtnmxt'  ilum  ulun 
u-'iiii:  iiui.  I"it;.  5  >Iiri\v?.  till'  >i;inil.ir>l  ti|uipnuiit  n  c  imnu  ixKiJ 
h-r  tUo  tni^itu'cr's.  tool  hcix. 
;' .'.l'h<*  otifiinr  crc\v  <»n  ai"rvv,al  ;it  'lu-  iiiyinr  li..ii^r  mu-t  ^imi  ilu- 
aplKHninoo  1i»tf>ki  the.  yurhv;t»l    uiiiili   i«.   -.licun   in    I'iy.  (>.  tlnir 
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sijiiiaihrr*  livinu;  wittu^si-d  I)\  tin.-  lio^tKr  i>r  llu-  cni.;inc-  (k>- 
pati-lur.  .  Ilitlur  llu-  lio^tKr  or  the  »nu;inr  ik'>ii;Uilur  >liouI<l  al>o 
itf  rt<|uirtil  lo  not*.-  ilu-  tinu-  that  ilu-  i-nuinc  li-avi->  tlu-  >liop 
tracks.  a'urwUi'lhir  tiurc  an-  any  ik-lays.      1  Iii.>  i>  \it>   iniportant 

■  ;is  wiiik-;  of  omrsc,  tlu-  iransporiation  <lrpartrni'm  will  m-vrr  at- 
lt'm|»t  tn:i>lacyaiiy  Manu- lV«r  delay  on  tlu-  n>i'ti\(.-  pou^r  ik-part- 
nuMit.  vtl  this  jnlonn.ilion  >onu'tini(.-s  provts  t-\tri-in«.l>    u^ilnl. 

In  the  hamilint;  of  tlu-  n-pair  \V'>rk,  i-mkavor  should  li«.-  madi- 
b\  thi-  foronian  to  siit-tiali/i-  a<  murli  as  po>silpl(.-;  ,iiu-  man 
slumUl  Ik-  asstjiriod  1<J  >i«>  <'\  cr  llir  rli-ctric  lu-adli.nlit  i-i|ui])nu-nt. 
and  ;m<jfhcr Jo  side  rod  work.  If  tlu-  insiK-ctor  is  not  too  husy 
he  vai^  also  li.uhten  up  all  Ioo>f  nuts  that  he  finds,  and  look  alt<.-f 
tile  setlinsi  up  <vf  Wvclvies   and  tlu-   ri-pkuini;   of  temkr  journalN. 

, The    renewal  ufpfst on    rini:^    ;iiid    tlirii-    f\aniin;itioii    -lii>iild    In 
■at  Ti-yular  intervals,  and  at  ilu    tinu-  tlii>  i-  dom-  tlu-  date  slio.dd 


■■;'   '■'■:■  ■^'■-..q'.:,  '/'        Fig.    12 — Iron    Stornge    Rack  "  ■: ,.  -.  ■■    .';    .^.z"-.'     .' 

hv  wteuoiled "ir  ihe'juside  of  ihV  cytindvr  casinu:.  I  Ini--  l\.  \2- 
l-14\vould  indicate  that  the  i'y]in<k-r  rin;.;^  wi-ri-  nnrwrd  ■  n  liii.-. 
dalt%  and.  if  fhci'  AVere  <.iify  vxai>»ii1ed.  tlu  kttrr  1-  i>  u-i-d. 
,,  -•  Af  ytij-niiiial  r>f  tiiis  si/.e^^^a  hea\y  re}>air  t;aitti  should  lie  niaiii- 
iained.. independent  <'f  the  rilntriiit;  trejiair  nun.  to  1  imdk-  tlu-  n-- 
Keual^d.  .side  rod  Fiusljinus  aiid,  driving  l>->x  hrassi-<,  lua\y  rr- 
pa»rsit«>  .rJl<«tion^^^^i^^^^^^  *'i  tires  and   ;dl    w^rk   of  a 

;«i!iieriil  repair  nature.  "  This  will  assist  mvatly  in  ki-tpinsi  the 
^jower  our  of,  the  hack  shop  lontii-r.  lor  the  handlini;  of  sirk- 
tod-,  coupk-Ts.  air  puini -i.  draw  Kar>.  aiul  si>riniis.  a  two-wlu-ekd 
Iriiek'  likv  .{hat-  shijwn  in  Viii..  ~  i>  e<in\ejiit-nt.  Thi<  i>  niadi- 
friini-l'i-  iit.  ifon  AvitH.a  y»ke  risin.i.:  akiiw  the  center  line  of  the 
\vlieel-i.  :m-tl  n^^  M^^^^  "i  hand  >'ar  ulu-eK  i-  iisi-l. 


.Mo>t    forenun    at    omsi 
-mall     lathe    have    trouble 
liroki-n  tunililiiiL;  -haft,   wli 
To  turn  tlu-  ends  without 
1  is.:.  S  will  |irove  of  yreat  \ 


e    station-    where    they    ha\e    onl\  . 
when    an    en.uiiie    cotnes    in    with 
eh   rei|uires  a  larye  lathe  to  swini; 
leiidin;..;  the  arm.  the  tie \  ice  shown 
ilue.     .\  uuide  ./  is  litted  into  the  i 


re-l   and   the   im'..;er-  eima.m    in   the   rece-s  niarkeil   />.     Thefe  i- 


key-w.i_\  on  tlu-  tapere<l  ee 
will  do  the  Work  (|uite  sati 
1  i.u.  *'  is  made  from  1  in.  1 
description.  The  air  moti 
metallic  packinji  on  out-  eii 
for  drillini:  -tavli  ilt-.  or  it 
jiarl  of  this  air  moii.r  w;i- 
liored  eccentric  ;ind  lilted  v 
'  .   in.  l.v  J  in.  Ii\   4  in.  :  the 


Iter,   and   hy   u-in.y   the    ivLi]   this'  t 
factoriI\.      Tin-  -print:   rack  shown 

y  .^  in.   llat   iron  and  meds  no  .spei. 

ir    shown    in    1  it;.    10    has    a    -aw 
an<l  the  other  will  hold  .i  drill  suck 

may  he  used   for  hultini;.      The  ceu' 
nad«.-    from   ;in   old   side   rod   hushii 

ill)  -lot-  ill   uliich  are  set  four  hla>i 

icvtl  is  throui^li   1'  ,  in.  pipe  cut  <li 


•ill-    :■  in.  opeui'ttji  .where  it  Vn  i-rs -the 'nii.^<.r  :ini!  the  e\h.iu 
ufifk-rninth.     M  his  .''Vt  fdx  i'>* 
1  h«    platex  -i!ow  n   in    I  ii:.    11 
'I  lu-\   were  made  fr<ni  secoiii 


taken  in  tl  e  mohi!n;4.  thi-  patk 
it   is  ma«k-      \  '•-'..   ]2  -how-  r.n 
he  Used    t'-r   iiili>-   or   pipiti'^. 
in   pla-Jv  Ity  •;4   in.   liilt>  .md   ir 
the  doers  is  for  -toriiv.:  kra--  i 


'.SI-  of  Itack   -aw   hla<k"S.' 

re    for  m;ikiii:.u   iti-tatlii-   iiaCAif- 
i:n.d  Ii.ilanie  plates,  and  if  can. 


ni;  does  not  re<!Uire  turnnij:  an 

ip'li   sioirtiie  rack   which   cui  al 

I  hi-   i-   made    from   oM    rail-   lu 

n  pipe.     Tlu-   upjier  jiortion   w 

■liiu:-  or  other  vahiahU-  ni;iteri- 


liu.   l.^  show-  an  air  lioi-t  ;;i  d  cram-  wliich  can  he  made  vc 


cheaplx.       I  lu-    ceiiii-r   ]iill.ir   i- 

;  nd   tlu-   si<k-   supports   are   >m 

<crewi.-<I    into  a   hroki-n   -team 

:  nd  the  coimterli.ilance  i>  a  pi 

I'i)  e   il-tlf   was    idled    w  itii    Coiunte   w  lien    pm    in    po>ition. 

iraclune    ser\e-    the    planer.    Iw  i    drill-    ami    the    hydraulic   pri,- 

aVx-  carrier  kar  i-  a  rail   with 


i;ade    from   ;i   (i   in.    piice   iri  \v 
II    -i/ed    rail-.      The   (>   in.    pipe  r 
he-t    Cover   imkedded    in   coucr- 
on  hea<l  that   was  scr;ipi)e<l.      '.'. 

ite   w  iun    put    i 
drill-   ami    tlu- 

u-   liat    -iile  trp. 


f 
.^ 


Master  Blacksmiths'  Cox v^entiu>| 

:     -^      Including  Papers  on  Spring-Making,  Frame  Repairing,  ClasG''-----fK:\':'':^:::: 
c       ^   .^;   hardening.    Heat    Treatment    of  Metals    and    Shop    Kinks     ^OJ:;-    • 


..•  rliv  tAV'OHty'^si''Coii(l  anmial  c  iii\  (.-ntioii  of  t'.u-  I  jiii.riKiiionai 
•k. ',:'+< i-ail  Mastir  ril;u'k-<miili^"  .\'»s«)ciati<>n  was  i'.c-M  An.iius^l 
'  r  -'"  al  tlu-  ll(»t«.l  \\  isii'ti^iii,  Mil\vankt-i\  Wis..  II.  I"..  <ianilili% 

'  tvf   il'uvT'i.'in-v  1\  aniu    Railri>a«l   at    .\lt:><iua,    fA'i.   pic'-iUcnt   of, 

-Vii-  jTs-sociali''!!.  iin.^idiiif.'.  Tliu  ojKniiiji  }>raycr  was- oflFcrc^ 
liC.JXr.  Ix'vi  ;m<l  tlu'  a>s<iciatioji  wa.s  \voloi>iuv((;  Im  tlur,  c'tily 
tiV   the    inay'T    ^i     Mil\vanl«.'c.       \<lilrisscs'<0'  avvK'^'Hiv*    y«*-i^t": 

;  ii;;!<|f  I'y  A.  I:.  MaiKlu-tir.  su])criuttMi<knU  iif  nunivt'  pv'Wlt;; 
;  j  J.  I  k'i;nvssi;y.  master  oar  liuildtf,  ail«l  J.  K-  I)cvVa.  a^sist- 
'ji^'t^^s^'•P«■Tf^Tll'mU:Ii.t  ot    nn  'ti\  <.•    piiWvfi    of-  til f    i'hiatJLi' 1."   Xtil- 

':  v<ai)-ki?v;&  ^t;;Vl-'jiuK^.;-;;.^:  ■/..;/■;.::;:;;;  ;;^'^^^      >;••■'■-  v -'vV  ;-'.--^-.  .:-"•■■•. 

•  =V;', ..-,  ■  :•■•..;■;"-;!"    v^;' ,'■:■:'..'  ikksjiikntn  aiiukkss,;;;;;'':./;;  ,;  .f:.{  p-'-' .'  :^  /  v 

.     ;1iiV;  IVniisylvauia   l\'ailr(ia(l  in  tlie  yvar  jti^f  a-Jusv^I  o-^'^Hc'f 

XJl  l^KKf.tl'K)  i>as><ti,yi.r>  \vitli<nit   havinii  a   -ii1i;ir  train, iu'i-i<lciil 

i;f  >vlii(.li  _a   p.i'NSiiincr   was   kilird.      '\'h^.•   klat'k>iriitli   cxrtaiiily 

vi*iayt'<l   a    jKirt    in    tht-«    aohirv  inu-iit.      -\Sa.Ccty  ■  Fir^V'    sUvouW 

•  i(i-''tj:r   wati'1.\>  <>r<l   .if  tlii-  a>siH-iati<iu.      \\\' .  arV,  >i.fiyiii}i.  ytwl 

>)i-;t\v    i'tt'ii    sucrrs>fui    ail    iIhm-    y».ar>.    in    liixT   i>tlt    tlic    lu-st 

;■  ,^AVay.s  an(I  incan>  t<>  iIk  mir  work,  so  as  V«»  protect  Uu-travi'lmij; 

puidic   ami    tlit-    inaify    eompanics    \vc    ri'lm'st-nt;      Why    riot 

"*•  Mf<(>k  Hf)   ".'^afity    I-ir^t"    f<tr   tlii>-t'   alMnit    lis   in    tlu-   iiiill.s   am.)" 

■ -i;op>.   traiiiiiiti    tlu-    imn    uiidrr   lis   ttv  i>rot(.oi    oiu-    anorhiT? 

VVvhuAf   in   our   -iniih   >liop  at   Altooiia  a   ^mith   \v  iios*-   'Inly 

;      il  .ij»  to  <lrt>>   tlu-   hvaxls  of  all   tools   from   all   ovvr  thv  platit; 

-,.>i)rh   as   keys,    drifts   and    jnii-.    u^vi]    >i<   much    in    thi-   hoilvr 

/•^i.ioj).  as  Will  as  "Hir  <.un  ti>ol>  in  tlu'   >nvith   -hop.      NK-n  will 

.  ."'.jri-t  -varcK-s-.    and    wv    think    tl.at    hy    lavin;^    litis    smith    set 

f  :il.;}ft  ,ft»r    ilii>    ilas>    of    work    wi-    haw-    prt-xetitid    iitiitty    an 

.'j\  <■  Vile  lit.     .\    "Safely    l-"irst"  Idavksiiiith    is   a   .stood  jrs>et   f*»r- 

■  •■v.iiiry' >hop.  ""  ■\';-.       ■  -.^   :',  \  :\'  •■'',:.,''■:■.■:,.'-':■:■'-'■  '' 

: '-'  .rheri-  i-   iiothinjj;  like  exchaitjiinij:  ideas.     Let  tis  alt  work 

;^'4yX  heVter  motluxls  in  doin.yf  our  work;  stop,  think  and-  li.stcn,: 

;;    ;(,lw«y*  oo!V<nlt    tlu-  M)|;ri  al>o\-<;. y«4i:-  l»e:j>ure  ytjti,  are  jr^rJM^l 

=  •oiltivafe  tlu-  lialiit  of  Vjetting  tluTe.  no  nialier  what  >ize  slW>p 

':    'yi\u   have.      C  onu-    to    these    eonventioiis    arid    fveL  at    h<>me. 

." .  leTlJ  US'  Somvthinii.   it    all  counts;   i»<v.  nit-*nl>«r   cati  .attor<l   t<v 

; -'..^ay;:^  not  hill  jr.'    "' i^,:  •      -'.J  '■■:.-'.':.'"':'■■  ■'.'^■■-  V',  ^- V^-v'^v..;-^*,-' V'>^- ;  ■       '  ;..  ^■■ 

':''-'''■?".'  ':':<'-   ■-:^'-  'AJMrRHSS  T«y  A^  K.  Ai  .vxetiksT*R-.  ...V'/^;;-^l-:;-:  V';-  "J 

,!-  '.A.'  K-;  NlanclK->tiT.  >iip(.rintcn<1ent  of  nu'tvve  power.  (i:hicas-**v 
...;  Mihvatikee  &  St.  1  'aid.  addr*. <se«!  the  t:«inyetttioit  iii  p:ltr  afi  f<)IV 
..v'^tiiws';- ■■..■-■;■.  '  •■.,.■.     "■.' V-';;'vv4- -■'"■'(-.■.  l- ■  -- 

:       .   VfHur  jtssoiiation   is   nne  of  those  that   h^ive  htTiK>d/:j:y  In'tler 

•  ■.'lUihojls  and  nianaMii'Hiit.  to  niakc  up  iVkrsViniev/f'flK'  losses 
..  :|ii'l1)C  dunintjjs.  <ltte  to  increased  ta.xes  and  liij^her  rates  i« if  .qia- 

■  'ynal  and  A\ai!t-s,  rail  road  in«;  standinv:  alniosi  ahijti;  ainiHisj  tlu- 
■:■: '."^histrit's  as  tlu  <  iiu-  that  has  vuadily  and  con.-'-intlx  re<lucc-d 
:;    .'I"' "rates  on  tlir  iltinii-^  it  liad   for  sale,  tiaii'ii'ly.  iraiisportati<in.. 

,U-<«d  at  ifie  sanu  linu  lia-  t'>  a  iari;i  exteiit  ivhproVerf  its  <j:tality. 
,  ;.  -irt  thi-  nnlortunati-  iVature  «►•'  jhis  alt  -is  that  tlu-;  intMic.  the 
.  ;''rvljn-Hers  .uul  n-crs  of  this  comtrtodity.  Ltit  to  appfeiMaie  tti»' 
,  ;  -ftt  that  the\  art-  n -•i-i\  inn  the  l>est  ami  duapest  ira:i>p.>r:t;UPiiii 
:  ■.;i..  tJH'  World,  and  it  oiiitlit  tO  tie  tHie  of  tlu-  .linis  aitil  VtiVirts.  of-. 
;  :. -VI  ry;  associati"  n  to  work  for  ihe  hetteriitii  o^f  the  n'eth->ds  <;>f 
'  •.'..'tlroail  liuildjiit;.  maintaining  ;tiu!  operation,  and  let  thiir  liyhjs 
V    .?>  ytvine   that    ulurcvcr   an  opjiortunily   atiords  ttu->    will   l>rin4 

■^.  v-rth  .tht'Se.  tlionshts  in  a  form  tliat  will  lulp  to  Iiriiisi  ,a  In-tter 
:    .  ■^■•Mlt-rsjandini;   <»f   trne  conditions   to  the   liund-S   of   ttu-   at-MK-ra! 

V'-'^-^Mic.  ■      ■'      ■  '  "'  ■•  :-;  ^.  ;:' ^,-?v";/"^"';S-:^^ 

;;  ■  ■• '.    !'    illii-i rati-,    tlu-    railr.  lad    -a  it h    xvIhcIi    1    am    asiWHriatyd    liaS.. 
:^  '    *"V'^;th<'  year   1S75;   rcducest  itH  averaji^e  j>tyv<if  .ft^^ns^ 
.;v.->iv»j.n  2.5  t^vnts  |n  r  i,,ii  per  .firlt  .^vvii  riite,  t»f  0.7^  ;Vt'iit>-l''vr  t<'tv 

^  ^^^ '^^''^*^  l''f  the  year  which  ch^i^cdjitrie  30:  lOtiX     V^nt  AviU,  see 


fr<rtw  iUis  thai   the  r<'ad   iiou    vl-ct-iyes  iuv  aui<aiiit  A''JttIi|  A'^  oijV'^^ 
ttiini  fi»f  the  unit  «>f  servic*.  a^  eoiuiXared  witji  iJ^FS;;/       .':     ;;     ; 

C'an  von   ihir.k  of  amolhcr  *:"Himo<Kt\  iliat  is  1*^1  sj    r'W  »it; 
apy  i^iiolr  a  Mvprecialed  tatcV     W  Iren  llivse  inattcrs  ^vrc-  re/erreii" . 
to.  tlu-  ansAver  will  proliaI>1\   1h--  that  v<nir  rjiilr»'ad  TS;"v:i<ily'r»^t-r-', 
i-apitalii!ed.  Imd  lliat  you  iirc  ]<-« 'kiU'^  ior it  tt'^lur*!  oH  ^'.'j'-TW*'*'?^. 
caintal.  hut  i,Ii*H'  '^tatcirients  arc  iiiayle-  vvitti<>iit  a  trtte  fen^''w■^t^d.I:<- 
^:Vf  iIk-  factsi     Av  to  the  rale  recii\^e«l /for  ^riinsportait'fii.  ji;  u-a-r: : 
ayii  ti'e  avera'^^e  ratc^  for  all  the  ri|iIro;ids  in  the  l.^iUol  >t.?iio.s 
\v,-%S  0.75  cciits.iK^toH  ner  mite  i'Vr  ,mvtv:irt)«:  (reijilit.  :  l^.;l\tisitaiKl 
they    received  2S  ceins.  in  (iernvauy;,  1.44  cents,  and  iii  I VaTrc'r 
1J39  Clients.     IJt  f  he  .rates'  recehed  in  Vlicv  Iniu  d  :Statvs  ."  ere  c<|iuit  i 
TO:  tliose  l).'iid  in  ilu*  l.np '\>i:ni  c>  untries.  the  iailTond?:  heri;  couM 
rvaxhiy  imet\:aJm< ist  ain   <!•, man;!  tliat  ixjiKfit  l>e  mailc;  ttj  oil.  tlH-riJ 
■  !»tv  far  ;'.,s  ta^.at ion.  rates  < <i  \kx\  .  etc..^  wvnt  aiid  rjtill  |»ri>  -^ii'  rea^*^iv- 
alile  iliSidetKLon  the  iit\Tsimeni    i«  the  pfopert\.      •  >     -■      .. 

I  recalt  a  few  yc:+rs  aiio  atteiidiiig  a  pvilitieal  jm-x.-tiitg^;  iii  .\\iiic)i  ' 
the  speaker A\a.>itryir.i;  to  slV'W  what  ^reat  thinys  liis  iiaTty  hu<t: 
:  (l<«iv  >f<'i^  the  yootl  of  the  pe^^de  of  Wisconsin.     He  >;ii'J.  "W^:^ 
are  huildinsi   in  Madi.-on   a  lulv    c.-ipitot  liuildiiit' :   it  Wilt  '  i-  one 
<«f  the  jiue^i  in  the  l"nite(l  ."s^tau-.  and  will  c,o>t  ahotji  *f!,i);«MKj^ 
to  hiiild.  A  You   VvilL  luit  have  to  |i;iy  f»»i<t;  i^^iTiy  of  -tlu'  >eost  of  ;■ 
hwldinsf  thyl  .h-.titdinii ;  it  wilt  -ill  he  taken  wtit  '►f*h<'  TifrtroaiJs.v^ 
Aii<}  the  pioiile  cl'eere/1 ;  that  was  a  t;f^':i' .'^rt-      the  jiarty  uiis 
ficttiiiii  somethiuij:   for  iiothini;.  and  ttuy  were  to  v:el  tJie  lH-nvm>. 
it  is;  *iiu:tt-  a   f'vetiiiit  ant'    sjiirit   a>  ftiis  tliat  tias  n^rt   to  he^otrir-.- 
.Tecteft  apd  4>eMvr  iindi  rstotid    i»efv>rc  failT»»ad>    «iU   have  >t  'farjr 
chance  to:  mahitaiii  oif'  ii"ipro\f  their  ;c<-»iKiitio»si,;;,.;_^"  :"_..•:, 

^^/^^^,^^-     /   C^  AM)  HKJH  SPKKI)  STHEL      : 

:  (wyrr.ae  ;1*~  Vtiftkenis,  W  estiniihotts*.;  :\tr  llrak'c  .  Conipau;?:- 
To  <lcMerinine  the  i»rolK-r  loruinii  hcatr  f*ir'^4^^  >p*-edr  vttct 
■is  a  matter  of  experience  on  the  part/'iif  th*^  l«»«jl;>Wrtlu  t  arc  , 
must  lu-^  \-xvrci-.e(l  lUit  to  \vv«rk  It  ;iT  t.v«y  h>w.  a  lieaiv  as  ij 
will  c.-iu.-ie  the-  cryvial-  to  ern>-h  aii<t  .rui>iirrv.  Itis  dau.vrt'roHS- 
l<  •  ftirjL^^ii  after  ttieteiiH'eral  lire'  ha<i  .dropiH'ft:  ht'tovv  '?»  Itrijilit 
yelloW;    TluTv  are  aKipiiny;in<t^K^^ 

>tevl    as    tlieTe    afi-    Irraud-.-     <  Ine    iitetivo«4    ttiat  "iiivv-'  i;'oo<J, 
results  i^  to  Ileal  sl'-wly  ;ip  t<J:  il*e  Kwi-iiting  poiitt.  »>r  aJMjUt-"; 
2.i(^>  deu.  li-^..  after  whiclV  Cool  tht-  c^uiiiii::  p»riiU:  of  tlitr'tyV"!- ; 
-in  .oil   (if  iathv  or.  planer  loid  l.-aJi«t  A^jiy-ii   tJyor''«iiyhl\;  "Wa 
co<d    rai>ldly    in    AN.nfpres!.ed    air    lda>i.     .Ill    liaTtt^^  tap>.~ 

threa<lii!ij   dii-~."  reahiers  and   nrillinsi  cuttt'-rs  uiaile/froiii   Itij^h 
speetl  t<»id    ?ileeL   it   i?   i;oi .(]   ]iract'ce:  to   iiisist    iu\    <lr.\v   i>Tey 
lieatiii.tir  in  a  furiiaov'  at  :i  teniperatifrc'  V»if-  Vj5W  Uc'^:.   t-/ 
theii    stil>iij.it:  to  a:  tomperaiure   of  Z.i<^^:»<|«:"!L5s  l'>  'yr  uiVn^e  t<»., 
,a;n    udjaveiit   furiiavv.  :       :     ■  \  -- "  "  ': -"^i 

:  The  VVestiivithouse  Air   I '.rake  t  <vii)|»aTU  'atMK^nl  tiiiri.V  '^»*^'t^^^^ 
steel  liyjd'K"h|,"  '^  in  a  iirl>e  .  ir  ;:npe  l.-trye  itfHr»niitr  ni  jiixiiieUT , 
and    lenvrth)  t*r  fice<>iiiin<M|ate    tin-'  work.      Uotli^  vtldv  ..if:  ^"bc-• 
tPhe  arivpri.'vitled  Aviiiva  -ereu   cap.  -  >Vfi*'T  ttiewofk  i.^  ptaOcd-' 
if  1  ike  lulu-;  anxf^kef^it'e:  >vtrewi;iT.^  jiH  ,t5;:v  caj*:  ^v.  put   in    fri'Mlj^ 
a  i;th1es|,.><M»jiftrl  t<>  a  haiidMil  <>f  resHi.:>(^i".y-;<»ri.TtU'  cap;  heait. 
ii>r  -si. X  hours  arid  let"  tin-  inv'e  aTul:C4>fvie..nTs  cfMip  w.hti  t'nniace  ; 
jiradiially  to  atmospheric  .teti'i>eratim-.    .AV<irk-4»iJ,1arir  Ktilk ' 
is  heated   ill   an   open    fAifnace  ai   l.45*Kdv;jf.;  F.  fof   sii   lutufs: 
ft  is  tJieiv  remoxed  aittlhuried  in  h^t  hnriirt  ^cas^'hanlenirsi:  4"..'ni-  ■ 
f  otind*;  >if  e'vfreiiK'ly  h<  n  ashe«.  and  U-'ft  tlivre'  iintil. cot<l..-  ';;     ■  ;  ' "? 
."^i;  l'urn;ici'>  tise^for  hartiy'iiny  Iiiiilt  ^pved  steel  sljotildliV-^o^ 
eojistructed  -that;   the..  ox\  '.:vii   •>(   thv,  air   from    the    lda~t    anil: 
ftrrl;  tijieiiitilj;  Avill  luit   anack  the  intna^.a^;  litis  wo^nld  re-vviU: 
w  sVate:  litister-,  -i^nyv eii  Ifeatinv;.  yfaekili«.iH  tiHi^li'iiitvf  ami. 
jietierai   had   results:       Ik    f nrnacV-   w itl^ifi:  :.ii .  f pruave  ^w  <  Kitd ;  Inv^ 
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•  ;■  ideal.     Such  a  furnace  would  prevent  the  oxygen  of  the  air 
.from    attacking   the    work   and    would    be    suitable    for    large 
pieces,    such    as    drop    hammer    dies.      For    smaller    pieces    a 
.muffle    should    be    used. 

;  H.  A.  Hatneld.  Canadian  Car  &  Foundry  Company:  In 
;  ordering  steel  a  careful  study  should  be  made  of  the  condi- 
:  tions  to  be  taken  care  of  and  full  information  furnished  with 
•the  order:  by  doing  this  there  can  be  no  misunderstanding 
r  of  what  grade  of  steel  is  required  and  the  manufacturer  will 
;:  be  in  a  better  position  to  provide  the  steel  required. 
V  By  testing  new  bars  of  steel  for  hardness  and  stamping 
,  each  piece  taken  from  it  with  the  hardness  number  it  will 
-.  enable  the  tool  smith  to  better  regulate  his  work  and  permit 
.  of  establishing  standards  that  will  give  the  best  results.  Con- 
'   siderable    information    can    be    gained    from    an    examination 


-^Zj^\?-ToolN?4-0r,e  thus. 


:':  aeN^2r0nethirs 


Tool  NSSScrao  -hre  steel 
Fig.  1 — Dies  for  Forging  Spring  Hangers  for  Tender  Trucks 


Vol.  88.  No.  9 


V  .-  'of  the  fracture  of  the  bar  when  it  is  broken,  provided  it  is 
''jy-^  broken  under  standard  conditions,  that  will  aid  the  exper' 
,"-v-  tool  smith  in  iiardening  the  tools.  The  hardness  testing  ma- 
','  chine  is  of  particular  value  in  establishing  standards  and  il- 
"•:  j;  constant  use  is  advisable  for  this  end.  In  doing  this  work 
^  :':-  the  tools  of  different  hardnesses  should  be  watched  carefull\ 

,'.:.-  in  the  shop  and  their  >ervice  noted.     Its  use  will  also  permit 
;.:;'V  of  making  more  detailed  requisitions  for  material.     The  hard 
•  .  '  y.  uess  alone,   however,  does   nf)t   indicate   the   perfect  tool,    f<  r 

•  _;  J     oftentimes  overheated  tool>  may  have  the  requisite  hardness 

■••    :  and  break   on  account  of  being  overheated. 

'  '  ■        In  selecting  a  furnace  a  design  should  be  chosen  that  may 

;..,.,■  be  readily  repaired.  The  burner  provided  should  permit  of 
s.'^Uv  close   regulation.     In   fact,   every  point   should   be   carefully 

•-'f  ^  ■  considered.  The  direct  vision  spectroscope  has  been  found 
\^'t.  very  satisfactory  in  determining  the  temperature  of  the  work 
■  :,  ■•'  -■  in  the  furnace. 

:'?•    ^J  '    '  TOOLS  AND  FORMERS 

H.  G.  Sharpley,  Lima  Locomotive   Corporation:   With   the 
introduction  of  the  modern  smith  shop  machines  it  is  neces- 
sary for  the  smith  shop  foreman  to  devise  suitable  tools  and 
..\.      formers  to  use  in  them  so  that  they  may  develop  the  greatest 
efficiency.     In  doing  this  the  total  cost  must  be  carefully  con- 
sidered and  this   should   include   the   increased   overhead   ex- 
pense occasioned  by  the  more  expensive  machines.     The  smith 
r  >-..•.:  shop  foreman  must  keep  in  close  touch  with  the  foreman  of  the 
.-■r^':  tool  room  and  co-operate  with  him  in  keeping  the  tools  in  proper 
;^'  '•  .W  vorking  condition. 

■;V  .•;•  ^   I'J.  W.  McDonald.  Pennsylvania  Railroad:  The  following  dies 
IvvV.  •>"(!  fonricr.^  are  very  easily  made  and  have  given  good  results: 


Fig.  1  shows  the  dies  ai\d  method  of  forging  spring  hang>  rs 
used  on  tender  trucks.  (Jn  account  of  not  having  a  forging 
machine  large  enough  to  make  these  hangers,  I  was  compelled 
to  make  them  under  a  steam  hammer.  The  stock  A  is  roughed 
down  to  size  and  cut  to  length  as  shown  at  B.  It  is  tlvn 
reheated  and  the  end  reduced  as  shown  at  C.  The  end  is  then 
cut  to  length  as  shown  at  Li.  The  forging  is  then  placed  in  die 
No.  1,  and  with  tool  No.  3  the  top  is  spread  so  as  to  start  tiie 
fibres  of  iron  as  shown  at  £.  In  the  next  operation  the  iron  is 
"reheated  to  a  welding  heat,, placed  in  die  No.  2,  and,  using  tool 
No.  4.  the  top  end  is  forg*d  down  as  shown  at  ¥.  With  the 
sanie  heat  and  the  same  dife  with  tool  No.  5,  both  ends  of  the 
hanger  are  cut  off  at  the  s>me  time  to  proper  length  as  shown 
at  G.  In  the  fourth  heat  the  bottom  of  the  hanger  is  cut  half 
round  as  shown  at  //  and  J.  This  completes  the  hanger  in  the 
rough;  K  shows  the  finished  hanger  after  the  ends  are  turmd 
on  the  machine.  Several  of  Uhese  hangers  after  being  completed 
in  the  rough  were  sawed  i^  about  six  or  eight  sections,  then 
given  an  acid  test  to  learn  positively  if  the  fibre  of  the  metal 
had  the  flow  in  the  proper  direction.  In  all  cases  it  was  found 
that  the  metal  had  flown  a$  intended  and  as  indicated  by  the 
aotted  lines  at  G  and  /.    The  finished  hanger  is  shown  in  Fig.  2 

Fig.  3  shows  dies  for  bending  steam  pipe  flanges  on  a  pneu- 
matic bending  machine  equipped  with  an  18  in.  cylinder,  30^  in. 
stroke.  With  this  attachment  you  can  produce  work  of  this 
kind  at  a  very  low  cost,  as  \tell  as  reducing  the  hard  labor  that 
is  involved  when  they  are  n^ade  by  hand.  These  rings  are  as 
rear  perfect  as  can  be  madei  You  will  note  that  the  ends  <if 
the  iron  do  not  meet  within  J4  in.  This  allowance  is  made  for 
pcailing  which  is  done  on  cine  side  only.  The  plunger  head 
is  bridged  to  allov/  the  ends  fof  the  rings  to  pass   under  while 


1 

■■ 

1 

1 

1 

1 

.f^"                          •^'«r^'-'>^5r"'^vJ^^**^*^'r-ltfl; 

1 

^^4.,              ^^^^^^^^H 

^H 

1 

Fig.  2 — Finished  Hanger  IVIatfe  in  tlie  Die  Shown  In  Fig.  1 

Lending;  also  tlie  head  is  hinged  on  the  hack  end  so  that  it 
ma}"  he  raised  to  remove  the  mng  after  bending.  An  elliptical 
ring  is  formed  with  the  same  flie  by  using  a  shoe  on  the  face 
of  ijoth  formers,  corresponding  to  the  shape  of  the  ring  desired. 
When  welding  either  ring,  use  <  round  iron  to  fill  in  the  scarf. 
This  is  accomplished  by  taking;  a  separate  heat  on  each  piece, 
and  permits  of  welding  in  one  heat. 

Fig.  4  shows  dies  for  making  ashpan  connecting  jaws.  The 
amount  of  metal  retiuired  to  ma|<e  this  jaw  cannot  be  gathered 
from  a  •>^  in.  by  2  in.  bar.  To  overcome  this  difliculty  we  first 
punch  pieces  to  the  shape  showrl  at  A.  We  then  punch  a  7/16 
in.  hole  on  the  1  15/16  in.  end,  and  also  punch  a  7/16  in.  hole 
in  the  straight  piece  of  ¥9,  in.  by  2  in.  iron,  then  rivet  the  three 
parts  together  just  srflicient  to  parry  them  to  the  machine  for 
welding.  The  completed  forging  is  shown  in  Fig.  5.  In  this 
way  we  get  a  very  satisfactory  job  at  a  very  low  cost,  as  there 
is  no  slotting  work  necessary.  Up  until  the  time  we  designed 
this  die,  this  piece  was  forged  sblid  at  the  steam  hammer,  and 
the  center  was  slotted  out  in  thp  machine  shop.     The  cost  for 
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sli.iing  exceeded  the  cost  of  the   complete  jaw,   as   it   is   now 
ma  c  in  the  forging  machine  in  the  smith  shop.    I  recently  com- 
pleted   100   of   these    jaws.      This    work    is    done   on    a    2^^    in.  ^  . 
machine. 

I  ig.  6  shows  dies  designed  to  form  the  back  end  of  the  back 
flm  slieet  brace.  This  piece  is  first  roughed  out  under  the  steam 
hammer,  then  taken  to  the  machine  and  upset  and  punched  at 
tin  same  heat.  This  makes  a  very  clean  piece  of  work  as 
compared  with  making  by  hand.  The  hole  is  punched  with  one 
bl'nv,  by  doing  which  the  metal  is  much  less  liable  to  be  fractured 
tlian  if  done  by  hand.    The  work  is  done  on  a  2j4  in.  machine. 

•  =•'      -^    :^^V\:^^^^  FORGING 

The  gist  of  the  papers  and  discussion  on  this  subject  is  as 
follows :   Many  times  fully  as  good  work  may  be  accomplished 


I  1  r  TT  I  T      I  "3^ 


Finished  Ring 


f.':^'":.-^:,^^':.        Fig.  3 — Dies  for  Bending  Steam   Pipe  Rings  ■, -J'^v"; .  .'..; 

i'nder  the  steam  hamn^er  as  is  done  with  drop  forge  hammers. 
Those  shops  that  do  operate  this  class  of  machinery,  however, 
:  ;have  found  that  considerable  saving  can  be  made  by  the  proper 
f'esign  of  dies  where  there  is  a  large  quantity  of  work  to  be 
made.  In  small  orders  that  do  not  require  a  large  quantity, 
cast  iron  dies  are  used  with  very  good  success,  although  it  is 
stated  that  they  do  not  give  the  finish  that  a  steel  die  does.  Cast 
iri.n  dies  are  good  for  rough  work  and  for  blanking  out  work 
til -it  requires  two  operations.  Where  standards  are  maintained 
throughout  the  system  the  drop  forging  machines  may  be  used 
to  great  advantage  with  a  minimum  number  of  dies.  One  mem- 
ber uses  scrap  axles  for  dies  and  finds  that  they  will  give  from 
r'.OOO  to  18.000  pieces.  From  50  point  to  60  point  carbon  was 
reci'inmended  as  being  the  best  steel  for  dies. 

Numerous  cases  were  cited  where  it  was  found  impossible 
to  get  machine  shops  to  furnish  the  dies  required,  and  in  some 
instances  the  foremen  were  obliged  to  resort  to  cast  iron  dies 
in  order  to  get  the  work  out,  as  they  could  get  them  made 
■nuch  easier.  This,  of  course,  was  believed  to  be  poor  practice 
and  the  members  thought  that  if  proper  co-operation  was  received 
irom  the  machine  shop  better  results  could  be  obtained  and 
more  work  accomplished.  Consideralilc  discussion  was  centered 
■n  designing   the   dies   so   that   the   metal   would   flow   properly. 

1  be  upper  die  should  be  the  deeper  of  the  two,  as  it  has  been 
tound  that  the  metal  will  flow  upward  better  than  it  will  flow 
downward.     In  some  cases  it  has  been  found  advisable  to  place 

2  vent  in  the  die  so  that  the  air  may  escape,  and  thus  facilitate 
;    the  flowing  of  the  metal.     The  clearance  in  the  dies  will  be  in 

^•ccordance  with  the  shape  of  the  work  that  is  to  be  forged,  and 
where  the  required  clearance  is  greater  than  that  called  for  by 


the  drawing  the  trimmers  can  be  used  to  take  out  the  surplus 
metal.     •:•;■  ■\..;.,-^a; '.■..:•/  ;'.     •  .  :.■  ■■:'■<■ 

fV  ;        V      SPRING  MAKING  AND  REPAIRING 

F.  F.  Hoeffle,  Louisville  &  Nashville :  Care  sliould  be  taken 
to  see  that  the  proper  grade  and  kind  of  steel  is  obtained  for 
the  springs.  Springs  should  be  set  so  that  when  they  bear  the 
greatest  load  they  will  carry  it  in  an  almost  straight  position. 
The  condition  of  the  roadbed  has  a  great  deal  to  do  with  the 
success  and  life  of  springs,  as  also  do  flat  wheels,  low  joints, 
etc.  All  the  plates  in  the  spring  should  be  of  equal  thickness 
so  that  the  load  will  be  distributed  proportionately  to  all  plates. 
In  general,  tempering  must  be  suited  to  the  amount  of  carbon 
contained  in  the  steel.  When  using  oil  for  quenching,  a  little 
fresh  oil  should  be  added  every  day  or  so  to  replace  the  burnt 
oil,  and  when  the  whole  mass  becomes  pretty  well  burned  it 
should  all  be  changed,  as  worn  out  oil  loses  its  power  and  will 
not  give  the  desired  results.      ?-  : ^^ 

F.  B.  Nielsen,  Oregon  Short  Line :  A  record  of  the  life  of 
springs  should  be  kept  l)y  punching  the  dates  on  the  bands 
when  a  spring  is  placed  on  or  removed  from  an  engine.  The 
Oregon  Short  Line  has  been  experimenting  with  vanadium  steel 
for  springs  and  finds  that  if  it  is  treated  properly  it  is  much 
superior  to  carbon  steel.  K  pyrometer  should  be  used  to  deter- 
mine the  accurate  temperature,  for  otherwise  the  best  results  will 
not  be  obtained.  ;  ;:-;V.-  '  ^ :'  : ;  {\> 
■T..;.-.-^  y-^-:  :^.-^:-\-^i^  -/.i'"'-  ■    niscussioN-.  ■•;;■;••-:  /.^^v'  <''■'.•■':". '^'K 

John  Carrnthers,  Duluth.  Missabe  &  Northern,  stated  that  he 
had  excellent  results  with  vanadium  steel  springs.  These  springs 
are  heated  to  1.700  deg.  F.  and  set  to  the  proper  shape,  then 
cooled  in  oil.  They  are  then  reheated  to  1,650  deg.  F..  and  again 
cooled  in  oil.  They  are  then  tempered  in  a  tin  bath  of  1,000 
deg.  F..  as  it  has  been  found  that  they  will  float  in  a  lead  bath. 


/!?' 


One  set  dies  Impression  05  shown  (right)  :.'-': 

On  oppoaife  side  moke  impressioft  ravrseor(leff)  '  i.' 


To  fit  upsetting  modfine 


rinished  /enerend. 

Plunger  one  fhos-Sfeel. 

Fig.  4 — D|es  for  Making  Connecting  Jaws  on  Ashpan  Levers 

In  order  to  do  the  work  properlj-  a  pyrometer  is  used  to  record  ; 
all  temperatures.     The  carbon  steel  springs  are  heated  to   1,600   . 
deg.    F   .and   tempered   in   a   750-deg.   bath.      It   has   been   found  ■'■■ 
that   by   heating   the   old   springs   they   can   be   brought  back   to 
their  proper  shape  and  flexibility.    Some  members  took  exception 
to  this  process,  believing  that  it  was  not  necessary  to  quench  the 
vanadium   steel   springs   after   they   have  been   set,   stating   that 
they  would  put  the  springs  back  into  the  furnace,  bringing  them 
up  to  the  required  heat  and  then  quench  them  in  oil,  proceeding 
the  same  as  did   Mr.  Carruthers. 

It  was  pointed  out  that  the  springs  were  not  always  responsible 
for  the  failures,  as  it  has  been  found  in  some  cases  that  they 
have  been  forced  into  cotnpression  so  that  short  spring  hangers 
may  be  used.    This  was,  of  course,  deemed  very  had  practice.  . 
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On  the  Chicago  &  North  Western  the  practice  is  to  make  all 
the  springs  in  the  Chicago  siiops  for  the  whole  system.  The 
springs  are  carelully  tested  and  standard  lengths  of  spring 
hangers  are  used  so  that  the  springs  will  not  he  unduly  com- 
pressed in  application.  .\s  the  old  springs  pass  through  the  shops 
ihey  are  Ijrought  up  to  standard.  Carlxia  steel  is  used  entirely 
(in  this  road.  '  '      ' 

:.   ,.      FRAME  MAKING  AND  REPAIRING 

Geo.     Hutton.     .\ew     NUrk     Central    &     Hudson     River:       By 
means    of    the    electric     wehhng    process     and    the    oxy-acetylene 


Fig.  5 — Jaws  Made  in  tlie  Dies  Shown  in  Fig.  4 

."^i-'-f-;  ■!''"  '"."■■■ 

burners  it  is  ri<^>w  possible  to  make  nio>t  any  weld  on  the 
engine.  At  our  West  Albany  shops  we  have  not  had  a  frame 
off  an  engine  on  account  of  breakage  in  eight  months  and 
only  three  in  two  years.  All  the  welding  is  done  by  elec- 
tricity; we  have  not  use<l  oil  in  two  years.  A  point  that 
should  be  carefully  considered  in  making  frames  is  the  an- 
nealing and  heat  treatment  of  them,  especially  cast  steel 
and    vanadium.      I    l)elieve    that    much    l)etter    results    will    be 
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Pig,  6 — Dies  for  Forging  the  Back  End  of  Backs  Tube  Sheet  Braces 

obtained  and   much   less   breakage   experienced   if  all    frames 
are    heat   treated   as   well   a»   annealed. 

C.  E.  Lewi.*.  Pennsylvania  Railroad,  Baltinii>re :  The  best  way 
*o;  weld  a  frame  is  at  the  forge,  but  often  it  is  not  expedient 
to  remove  the  frame  from  the  engine  and  in  this  case  good 
judgment  must  be  used.  When  cost  is  considered  oil  is 
cheaper  than  Thermit  and  the  work  can  be  done  more  quickly. 


There  are  many  places  there  Thermit  can  be  used  and  oil 
cannot.  The  main  point  in  welding  a  frame  is  to  see  that 
it  is  properly  preheated.;  .All  welded  frames  should  be  an- 
nealed after  welding  by  1  leaving  the  furnaces  on  until  the 
frame  has  become  cool.    | 

Ill-fitting  pedestal  caps'  and  the  drop  of  engines  on  turn- 
tables, which  often  amounts  to  as  much  as  3  in.,  are  a  gr*  at 
cause  of  frame  breakagesv  The  practice  of  applying  clamps 
to  frames  rather  than  wejtling  them  at  once  is  bad  practice, 
as   it  is   liable   to   cause   tie   frame   to  break  in   other  plac(  >. 

J.  N.  Poland.  Richmond,  Fredricksburg  &  Potomac:  We 
use  both  the  Thermit  and  the  electric  welding  processes  and 
both    give    excellent    results.      Out    of   65    frames    welded    hv 


.    .;,.;   PedestuI  cap  in p/oce^only 
'■  ".;/•'■/■  f»hen  making  rve/d  of  G' 


Note-  The  same  sf-yle  ive/ds 
are  used  on  all  classes  of 
frames  I; .-.  ■".  ■.- 

Fig.  7 — Method  of  Making  Oil  Welds  in  a  Locomotive  Frame 

.Note 

1 — Wlien  a  frame  is  broken  a|  tlie  pedestal  as  sliown  at  1  <>r  .',  the 
cdrner  is  cut  out  at  A,  B  and  C,  (tie  ends  shaped  and  a  new  corner  is  tlieii 
titted  and  placed  in  position.  Pit  ;es  of  iron  3  in.  by  ^  in.  are  fasteiud 
with  a  small  stud  on  each  side  <f  the  frame  at  the  points  where  welds 
A.  B  and  C  are  to  be  made,  with  the  grain  of  the  metal  running  paralKl 
with  the  grain  in   the  frame;   then  (ach   point  is  heated  and  welded. 

2-— When  the  frame  is  broken  at  the  iiedestal  as  shown  at  3,  the  franit 
is  cut  out  as  shown  and  a  piece  ^f  metal  is  shaped  to  fit  and  allowed  !• 
extend  beyond  each  side  of  the  frhnie;  heat  is  then  applied  and  the  weM 
ma<le.  j 

i — When  the  frame  is  broken  atj  the  heel  of  the  jiedestal  as  shown  at  4, 
the  heel  is  cut  off  at  D  and  £,  aj  new  piece  titted  and  a  I-in.  ■!  wcl  pi:i 
inserteil  at  li  to  carry  the  weightj  of  the  heel  and  keep  it  in  line  while 
welding:  pieces  of  iron  are  placea  at  the  weld  as  in  the  case  of  breaks 
1  and  2.     Heat  is  a  iplied  and  the  veld  made  at  E  and  then   at  /'. 

4^W!ien  the  bottom  mcmlier  of  the  frame  is  broken  as  shown  at  5  the 
frame  is  cut  out,  block  fitted,  pla  les  put  in  position  and  the  weld  made 
at   F. 

5 — When  the  top  member  of  tie  frame  is  broken  through  the  spring 
lianger  opening  as  at  6.  the  frame  is  cut  out  on  each  side  of  the  opening 
the  full  length  of  the  slot,  the  spre  ider  is  then  placed  between  the  pedestal 
jaws  and  expanded  until  the  opening  at  6  is  increased  S/16  in.,  then  a 
bli;ck  is  fitted  and  plates  applied  a;  at  G.  .\  charcoal  fire  is  then  applied 
to  the  bottom  member  of  the  franit  at  K  (hut  red  heat  is  not  pe":'.i;Ueil> : 
at  the  same  time  heat  is  applied  to  G  for  making  the  weld.  Tl:v  cI'tco.-iI 
fire  is  to  be  removed  after  the  Welti  is  made  to  allow  the  weld  and  bottom 
member  to  cool  evenly.  The  sjjrealer  should  be  released  gradually  as  thi' 
temperature  of  the  frame  decreases.  ! 

6  When  the  main  frame  is  brol^n  at  the  front  end  as  shown  .nt  <V.  v. 
10  and  11.  the  end  back  to  /  is  removed  and  a  new  end  is  fitted  and  bolted 
to  the  front  frame  and  heat  applied.  As  the  temperature  increases  tin 
spreader  between  the  pedestal  jaws  Should  be  expanded  and  the  weld  made 
at  /.  The  spreatler  should  be  reltased  gradually  as  the  temperature  of 
the   frame   <lecreases.  t 

7 — When  the  top  corner  of  a  peaestal  is  cracked  at  7,  a  29/32-in.  hoU 
is  drilled  through  the  frame  at  thJ  end  of  the  crack,  then  counterbored 
1  •?4  in.  deep  on  each  side  by  25-4  ill.  in  diameter  outside.  Two  plug*  are 
fitte.l,    one    on    each    side,    coming    t(  gcther    as    shown    in    the    s  i- '1    -ke'cl 


heat   is   applied   and    the    weld    ma<le 
and  plates  should  run   parallel   with 


at    H.      The    grain    in    all    fitting   block' 
he  grain  in   frame.  ..  ,.>^ 


electricity  only  one  has  broktn  and  that  was  on  account  of; 
being  made  too  close  to  a  Ttermit  weld.  It  has  been  founc! 
that  the  electric  process  wil  not  weld  Thermit  metal.  I" 
welding  frames  two  men  are  ■eciuire<l,  so  that  the  metal  ma> 
be  tilled  in  on  both  sides  at  the  same  time.  The  frame  is 
heated  before  starting  to  wela  and  the  welding  done  (juickl} 
in   order  to  avoid   too  much   Expansion. 

L\  R.  Pratt,  Charleston  &  Western  Carolina:  Thermit  \^ 
the  best  material  to  be  used  When  it  is  impossible  to  taki 
the  frame  into  the  smith  shop!  for  repairs.  Good  hammered 
iron  frames  give  much  the  better  results  and  our  records 
show  that  they  cost  less  fori  repairs.  Where  possible  wc 
cut  out  V's  on  both  sides  of  tlie  break,  clamp  up  the  frame 
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and   weld   in    dutchnien   on    both   sides,    making   sure    that  the 
strain    runs    the    same    as    the    frame.  '■■'':.    ■■  ■-:''^,r---y'^-'>'/ 

'■'  ■■>-. ;'.>,..■  ■■':.  ■'^'-■- '■■;.-■-' '■^:^:^\jr::.--t*i'^<^^'^'=>'i^  \'w^^-^^>^:2^  ■'::>^'. 

Several  members  stated  that  they  believed  better  results 
could  be  obtained  with  cast  steel  frames  if  they  were  heat- 
treated  in  addition  to  being  annealed,  as  it  was  believed  that 
ilic  annealing  did  not  remove  all  of  the  internal  strain.  The 
\arious  processes  of  frame  welding,  oil.  Thermit  and  electric,: 


Fig.  8 — Spike   Maul   and    Dies  for  Forming    It 

all  had  their  adherents,  several  members  having  obtained 
first  class  results  with  all  of  these  processes.  It  was  the 
consensus  of  opinion,  however,  that  where  possible  broken 
frames  should  be  taken  to  the  shop  for  repairs,  as  it  was 
believed  that  a  more  substantial  weld  could  be  made  on  the 
forge    tire.  r;:    .. 

J.  S.  Sullivan.  Pittsburgh,  Cincinnati.  Chicago  &  St.  Louis, 
described  his  method  of  repairing  cracks  in  the  fillets  at  the 
luad  of  the  pedestal  jaws.  Two  holes  are  drilled  at  the 
end  of  the  crack  and  on  each  side  for  the  full  depth  of  the 
crack.  The  frame  is  then  heated  and  a  chisel  bar  is  placed 
on  the  bridge  between  the  holes  and  driven  in.  This  forces 
the  metal  out  and  welds  the  crack,  the  fillet  being  ham- 
mered back  into  shape  with  a  fuller.  .\  dutchman  is  used 
when  the  crack  extends  all  the  way  through,  a  hole  being 
drilled  through  the  frame  at  the  end  of  the  crack. 
• '.  -J.  W.  McDonald.  Pennsylvania  Railroad,  presented  a  draw- 


■ 
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Fig.  9 — Steam  Hammer  Die  for  Making  Safety  Chain  Plates..;'; 

iKife  snowing  the  iliiethods  of  welding  locomotive  frames  with 
oil    without    removing   them    from    the   engine.       This    is    shown 

in   Fig.  7.  -A /;:;:■    •^^■^^0'-----r.-?-^^'--r  ' 

OXY-ACETYLENE  WELDING  AND  CUTTING 

I.  E.  Williams.' Chicago  &:  North  Western,  gave  a  general 
description  of  the  oxy-acetylene  process  and  stated  that 
the  oxy-acetylene  outfits  have  a  ^  wide  range  of  usefulness 
and  where  used  have  met  with  success  in  welding  broken  cast- 
iiRs.  locornotive  boilers,  and  other  general  items.     One.  of 


the  most  striking  examples  is  that  of  building  up  flat  stops 
.on  tires.  The  old  method  would  require  the  tire  to  be  turned 
ofif  at  a  total  expense  of  about  $100.  whereas  they  can  be 
"placed  in  good  condition  l)y  welding  with  oxy-acetylene  tor 
$6.2L  A  broken  spoke  in  a  trailing  wheel  was  repaired  by 
oxy-acetylene  for  $7.41.  making  a  saving  of  $32.59.  This 
process  can  also  be  used  in  building  up  worn  holes  in  cross- 
head  shoes,  crossheads,  etc.,  making  a  ver3-  material   saving. 

'CX--f^j^ll.^^P0';  ^^CASEHARD^NING '  . ,-. ,v^:  ::■• '^^--ft' ^.-^.:•^'■. 
'  1^;  T.  Lavender,  Norfolk  c^  Western:  .\t  tile  Roartoke  shops 
we  use  a  20  in.  by  20  in.  by  48  in.  cast  iron  box  for  case- 
hardening.  A  2  in.  layer  of  bnrnt  bone  is  placed  oti  the 
bottom  and  the  material  to  be  hardened  is  placed  on  this 
about  -14  in.  apart,  special  care  being  taken  that  no  two 
pieces  touch.     Raw  bone  is  packed  between  each  two  irieces. 

When  the  box  is  full  it  is  covered  with  a  2  in.  layer  of  bone 
and  a  lid  made  of  boiler  plate  covers  the  box.  By  using  this. 
it  is  not  necessarj'  to  use  fire  clay.  .\  semi-nnifHed  furnace 
having  a  perforated  arch  between  the  box  and  the  com- 
bustion chamber  is  used.  This  furnace  has  flues  in  the  wall 
opposite  the  burner  that  run  down  to  the  bottom,  giving  an 
outlet  under  the  bottom  of  the  box.  This  provides  a  uniform 
heat.  The  box  is  heated  to  about  1.450  deg.  F.  and  held  at 
that  temperature  for  about  12  hours.  The  n:aterial  is  then 
removed  and  quenched  in  cold  running  water.  This  process- 
gives  a  casehardening  about  1/16  in.  to  3/32  in.  deep.  ;  ;  "  >. 
D.  Huskey,  Chicago  Great  Western:  We  use  a  steel  iVdsc 
in  which  is   placed  a  layer  of   charcoal.     On   top  of  this   is- 


'•^    .,.•,'       Fig.    10 — Dies  for   Making    Engine  Truck   Frames 

firmly  packed  a  Ij^  in.  layer  of  cyanide  and  salt  mixture..  V 
The  material  to  be  hardened  is  placed  on  top  of  this  about 
^4  in.  apart  and  is  covered  with  a  layer  of  cyanide  and  salt. 
This  process  is  repeated  until  the  box  is  filled  and  it  is  then 
covered  and  sealed  with  fire  clay  or  sand.  The  box  is  heated 
in  an  oil  furnace  to  about  a  lemon  color  and  kept  at  that 
heat  for  from  Jiine  to  twelve  hours.  This  system  pro<luces. 
a  casehardened  surface  about  Z/3Z  io.  to  5/64  io.  de^.,  ..  . 

;^  '  ;  :  ;  HEAT  TREATMENT  OF  METALS  ;>;^\-:V^5 
H.  E.  Gamble.  Pennsylvania  Railroad:  The  Pennsylvania 
Railroad  has  carried  on  (juite  a  little  experimental  work  in 
the  heat  treatn:ent  of  metals  for  the  last  three  or  four  years. 
bMt  It  vi!ais^^^^^^^tt^  until  January  1.  1913.  that  they  decided  to  ^ 
applj-  heat  treatment  to  their  locomotives.  They  have  now 
at  the  Juniata  shops  a  complete  heat-treating  plant  for  the 
reciprocating  parts  of  all  locomotives.  Included  in  these 
parts  are  main  rods,  side  rods,  axles,  crank  pins,  piston  rods, 
and  valve  motion  parts,  as  well  as  a  varied  line  of  miscel- 
1  meoiis  work.  The  plant  is  located  in  one  of  the  smith  shops, 
and  occupies  about  60  ft.  by  100  ft.  of  floor  space.  There  has 
been  installed  a  cylindrical  oil-fired  furnace.  6  ft.  in  diameter 
inside  by  16  ft.  6  in.  deep,  in  conjunction  with  a  quenching 
tank  14  ft.  square  and  20  ft.  deep.  The  tank  is  located  at 
the  right  of  the  ftirnace.     Next  to  the  tank  on  the  right  is. 
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:-Otv  tlu-    Chkaj!;ii  it,;  X<'rt!i    \\\ --u  rii    tin-    inMitii-i.-    i-    1m    iii;ikc    all 

Vtlic    si)ririjis   ill.  t)u-  Ahioaii"'   sii<)i<s    'i'<r   tlu    wliiK    -x^tnii.       Ilu' 

'-prini:*     irf'.'.-ilrrliiliy    tfsle«l    ini<l     >iaii<l:ir<l     Kn.ytli-    >•]     -iiriiiL.' 

:.    lianmrs   nro   U>ol   ><>   that    tiii    springs    will    ii.ii    In-    nmluly    (.inn- 

.^    jifvssvU  HI  apiiliu-ttn •n;     As  the  <>h\  -[irin'-is  pass  -thr'  u;-:Ii  tlic  >hn\)-. 

{}lvy:iTvMT>>iv^hin\yX>>Aiinduri\.     ("arlx.ti   -tii  1   i-   u»i<I   nuirily 

'v  .ijj.  rhjs  roa«i-      .:  ...-,'■'  .  .    . 

:         ;     ;    "     I  RAMI-    MAKINC^  AND  HEPAIUING        V  ^ 

:     (ic^^     IfHttoiv..   \t'\v     \ork    ilVmral    \VUu<l>"n     ivivor :       I'.y 
'  im-aJis-  «Vi   -th(.'-:  vIrciFJO     \yrl«litti;    pn-evss     aiiil    thr    •  ixy  :uit.\  I'lu- 


ThtT*.'  art.'  many  placi'>  \ 
oaiinot.  TIu'  main  jioint 
it  is  pr(>i)irly  |)rthtat«.<l. 
ni-ak'd  after  welding:  liy 
frame  has  hceomc  (.•mil. 

Ill-llttinu   pc<k'Sta!   cal)^ 

tal>U'S.  uliich  often  amnu 

'canst  of  frame   lireakayv 

to  Cradles  rather  HiuiY  we 

a-    it   is   liaMe    to   cause   t 

I.    X.    rolanti.    iviehmonl] 


here    Thennit   can    he    used   and      ]\ 

in    ueldinj;   a   frame   i>   to   >ee  tt^i 

All    welded    frames    sh<iiild   he   H,t- 

lea\  inii    tiie    furnace*    on    uii t IT  r.u' 


and   the  drop  of  eii,uine>  on  tti:  i- 

its  to  as  mucli   a-  vi  in.,  are  a  ijri  ;t 

Tile  practice  of  applying;  clan-;  , 

din,L:   them  at   once   i~   Iiad   practi'  •. 

e    frame   to   I)reak   in   other   placi -. 

redrick-hnr--;    \:    i'otomac:    .\\  «,-. 


,  i  ■■ 


n-e  Itotli   the  'riiermit   audi  the  electric   welilin-   jirocoses' a;,i1 
lioth    .Liixe    e.\cellem    re-ull>.      <  Mit    of    f>5    franu>    welded -!.;<- 


"•Kv 


-■■■     -■     -t--^-     "' 


"  f^destxi/  cop  in  place _only 
tthen  making  fteld  at  6' 


Note-  The  some  styfe  neJa'i 
are  ijsed  ocf//  cfa.si^s.of 
fro'nes  .: 

Fig.  7 — Method  of  Making    )il  Welds  in  a  Locomotive  Frame 


■  Fig.  5 — Jaws  Made  in  the  Dies  Shown  in  Fig.  4         .      ,. 

:i»ltnvcr>  it  is  tum-  jtoSSilde  to  maki-  inn-t  anx  \\eid  on  the 
t'tlijil!c'.  '.Vt  (iCir  Wvst.  •.\lJiany  -hops  Aye  ha \t'  not  liad  a  frame 
off    an    eritiint'  on.  iK'c«iunj    of  hreakajie   in   eiiiht    nt..mli>   an<l 

only  three  it>  rwtt'yrai's.  .\M  the  weldinL-^  is  done  liy  elec- 
tricity;   ■»'<•   iiaVe- nj^it    iTsetl    oil,  in    two    xear-^.    .  .V   point    that 

'.should  Ije  cjire^fully  vinv'-id  in    making   frai»ie>   i*   the   an- 

nvalin.u  and  heiit  ireatmetit  >'\  then;,  e-pecially  ca.^t  -teel 
and  .\aiiai|Juni-,  ^l,   hvlieve    that    imich    lieiter    re^>uhs   will    he 


To  fifbi/lldoi 


t  -VVlu'lt    a    tValiK-    i-    l(ri>kcii    .i 


tlic    |ji-<lcstaf  a?   -^Inmr.   at    /    mi:   ,',    tl.-T 


o'niir  i>  cut  nut  at  ./.  H  at-.d  i'.  ■u-  <.tiil<  -JkiikmI  aii<J  w  iitw  cinil'i-  i«  ilirii' 

rlllid    and    I'l.-iicil   in   |ii»-itii>ii.      Pii4i«   of   irun    i    iii.    liy    3^    hr.    ar<-    fa^triiv .' 

«itli    a    -iiKiIl    >iuil    uii    t-aili    >iile    Jj:    ti)C    t'laiiH'    at    tlu-    imints    wlicrc    wtl.N 

./.  i<   ami    C     aff   t<i   If   iiiaile.   witll  tlu-   niaiii    <•£   ili<-   metal    runiuriij   ii.itatl'V 
M'Wi<   ti. .<.■•■. Ill  ii.   <iw.   <.■',. I...'   1) I ;..•   :.    I •...!   I   t,i  ..I 


with  tiir  gr.'iiii  in   the   tranit-;  tlieii 
J    A\  Iifti   till'    fianit   i<   liiMktn  .:i 
cut    "lU    as   ^iiDwn   ami   a   i>ii"cc 


ach    iKiinl   i>   licalctl  and   \vfl<lc(l, 

tlu-    fitMlf-ital    as    -liowii    at    .■■'.    tlic    Ijanu 
f   niii.il    i«   >liaiicil   til    lit    an  1    allMvU-iJ 


t  \tf4itl,.lu-y<inil  each   side   <if  thf    frmie:    heat    is   then    Ujiplied   anil  iUv    \\.ei  ! 
ni.fde.  .      .■ 

.'--  W'tien"  tlif  framt  is  l>rt>kol>  hi 
ilie  liiel  is  cut  oil  at  /'  and  /;".  . 
instite"!  at  li  tn  carry  the  weinht 
welilinji:  I'ieci".  of  ivoii  are  |i1;ico( 
/.  and  .'.     Jleat  i«  a  ii>li(<l  .iml   tin    ' 

■4  W'hei)  .Jlie  Imttmii  nuniilier  nt 
Tranii.  »s  iiij  Hift.  l)liielv  littnL  jil; 
at.  /•.   ,.  _    -        ■      •  ' 

5— SVliei)  till'  !"]>  inilnlier  of  tl 
liatitter  o^ioninii  a*  at  (>.  the  frame 
ihe   ftill   length  of  the  slot,  the   sjirt 


the  heel  of  the  peilfSfal  as  shovxii  st  A 
new  |iieOf  titte  1  atiil  a  l-in.  •■•v^v1  l-i' 
of  the  luH-l  ai>d  Uceji  it ,  in  line  '  wjiili 
at  the  \vekl  as  in  the  case  of  ItreaK 
ilcl  nunle  at  /;  ami  tlu-Ti  at  /'. 
the  frame  is  liroken  a>^  shown  at  .yti" 
es    put    in    iio>iti<)n    an<l    the    wvM    nia't 

franif    is  .  broken    through    Hio    sprij 
i-   eut    out    on    eacli    siile    of   the    optniiu 
iter   i-   then    plaent  helween    the   |K-iieVt: 


iih  ok    i>   title.!   and   jil.itc^   ajiiilieii  iv 

to   tile   bottiini    ineltilK  r   nf  the    fraiiu 

,  at   the   xaiUe   time    luat    is    atiplied    ti) 

t'lie  i-  to  lit   rtiiiovcd   alter  the   \\.eli 


lllV  Ittll         tVII^III        ■'*  tltV         .-lift,        »ll\  i,-*^'!*  'H.I  I—        111*11         I'lvJV^'t        i'«.l**V^II         lilt.  [rv'tv.- 

ia«s    fttnl    cNpanileil    umil    the    oper  ii)j    ;it    6    i-    iiierea:>e.il    5^16    iii.,    then 


. p^  ...    .-    .      .........  .,.- .    ^.  . ~,    ....,    ......^ 

at  (i.      A   charenal    tire,  is  fiifr.    aiiplie  ' 

:n  K    (tint    red   lioat    i>   tiJit    pe- -r.iu-'i    , 

(i  for   making  <hc    xyt-^d,      '{"{■•■  vl'-'riii,  ' 

t'i>  iiiade  to  .tIIow   the  Aveld  ami  holt^f 
er  >-hiiulil    lie    released    graduaUy.  tl>tt)ii- 
,  _      ,    -.-     ..,.-..--  ■  .■.■.' 

Whi-n    the    main    frame    is    t>roV    n  at    ihe    fiont    en»l    as    s'lmvn    ;'t    .V.:,y. 


ved  and  a  new   end  is  fitted  atid  Wti'i' 
d.       A-    the    temper.'itnrc    inciv.ises    tl. 
hoiild   lie   <\|iaiiiU(l   ami   the   «i-!>I  in.'uii  ' 
a^eil    Krailiially    ,a»    thi     teinpiT.Uirrc    o:   . 

istal    i-   cr.-icked   at    7.    a   Jv.'.tiiti.    holL. 
eml    <tf    the    track,    tlu  n    couiiterlmrt . 


Jo  and    //.   the  eml  h;  ck   to   f  Is   rem 

to    the    front    fryiiu     ami    lieat    aptil 

•<|iread<.r   ln-tvveen    the    |ieil<»tal    jaws 

al    A.       'Ihe    >preader    »hould    In-    rel 

the   frame  lUcrt-a^es, 

■   7— W'ht-n    the   toll   cofner    of   a    pi 
'  i-i    ilriHi'l    thviiugh    the    IraBie    at     llii 

V-M".  in.   ilee7i  ml   t-.'ieh    side   l>v    J'i    il.    in    diaim  ter    outride.      Two    plu«.s  at 

ritte-1.  ■iilie    on    each    ^iile.    coming;    tiLellur    a-,    -howii    in    tin     >  i- ■ '-.(    -k.i-"ct 
.  ?i.fal .  is.  aiiplied   and    the    weld    m.-|d<- lit    //.      The    t;rain    in   all'liliiija    l'l"i:k 

aiul   fJatf*- should    nni    parallel    «il1i    in-    L'v.-iin    m    frame.  ';_  .'.:     ....-"■• 
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Fig.  (g — Dies  for  Forging  the  Back   End  of   Back  Tube  Sheet   Braces 


firiis^fd  errio^brncf 


electricity   only. <.nie  has   hroki 
.heili.ir  inadtv  too  .close  to  a   11 
that    the    electric    process    will 


id>t;iiflt-il  jkttd  tiniciiJes?'   hre^ika.tre   experienced    if  all    fraiiU'S 
^are    lu-at    ti-e^tted    a-«    well   ti?    aiiiua1e<l. 

(  .   E,   l.e\\i~.  IVlltlsyivania    Ivatlroail,    I'.altiinorc  :   The   1  test    way 
lo  weiU  .ir  tYanrt  .is  aV:  the  ^  oftvn   it   i>  nn  e.Kpediem 

iti.renKive  the  fratuc  fn'tii  tlU"  vnjLjiue  and  in  tlii-.  case  yood 
jt'd.ynHnt  mu«t  l»e  vtsed.  \V*heif  co>t  i>  considered  oil  is 
cheaper  tl  an  Thermit.and  the  work  can  he  done  nii.>re  ijuickly. 


11    and    thai    was   on    accoiml    <•■ 

-nnit    weld.      It    ha»    lieeti    fottif'.- 

lot    weld    'riierniit    metal,      b 


Weldin.L:   fratiies  two  men  are  i  i-qnireil.  s..  that   the  metal   max 
he    filled    in    on    hoili    side-   at 
heated   heforv   startin;.;    to   weh 
in    order    to    ;ixoid    to,,    imieh 


v.    \\.    i'ratt.    Charleston    e\: 
tlu-    lie>t    material    to    he  .used 
the    frame    into    tlu-    sniith    -lui] 
iron    fratiie-    i,Mxe    much    the    1 


tlu-   same  time.     The    frame'  i- 
and  the  Wei  din;.'  done  i|uickl.' 

.\pan-ii  >n. 
Western    larolina:    Thermit  .i- 
when   it   is   iinpor-siljle   to  tak' 
for  repairs.     Good  hainiueri''. 

r(i- 


iron  fratiie-  ,i,Mxe  much  the  letter  re-nlts  and  our  rec»ird- 
^hovv  that  they  cost  less  fori  rei)air>.  Where  pos-ihle  wM 
cutout   \   -  on  hoth  sides  of  tlie  hreak,  clamjf  up  the  fratui 


_  3 

El 


■I 


■^V- 


.  V,;,  ■;;  -  ;v 
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-rnd   Willi   ill    <luiclniicn   njr  hi^lr  siilvs;    makhrji   sure    tjiat  tlie-^ 
i-,'-,iiTi  ■Tttus.-,tlic.;«ainv..as  ,tht^  frunvcv^-. '':.;v     ■>"■"''■'--■''■.  —  .''-.:' ^' 

-:,'■  .  ■'":*.  ''.7  ';-■'■;■  -  ■  -^;:    y    "i*I>t"i'>?vitrx      •■■  ■''■-^.'  ■;;■..  ■■:.;■•'  ■  >-'-^^  ■'■'  ■ 
;    Sovcral   iiuMiihi'r>   >tatvil  tl'at  tht<y   }ivlie\c«l   Vifttcr  rc^nI^s 
Jjitild  In-  (•l)t;iim(l  vvitli  ca/^t   stiH^I   franics  if:  ijicy^  w         ln-at-  i 
UTiiUMl  in  .•ulditi'ii   to  T>c-ii\!j  ainK-uk-tlv  as  it  \ya>  l>cl%  tlvat 

•In-  aniualiiiL;  did  n<it  rt»nuVvc  HU;<)r.tJic  int<;r«al  >itraiiu    The 
;  ;jri<>ii-  iiriKi-si'S  Of  fraiiK'  w^ddiii^.  i>ill  Thvrniit"  ajvil  ilcctric. 


.•'•;./;;    _^       Fig.   8 — Spike    Maul   and    Dies  for   Forming    It  ..'•,•. 

.iflT"  }Ta<r    tlu'ir    adln,r<.nts.    scn iral    iiHtTii)Crs    ha\ iuy;    <(l>iain:i'd 
.    ;MPsJ   vlas^   re>uhs    with    all    nl    these    proicvs^es.      It    w^as    the 
;;  yfyiiseii>us   nf   opinion,   hovvi-wf.   tliat    uhtfi-    i>»)-«>!l»k'   broken , 
fritjues    slmuld    I>e   taken   to   the    siiitp    for   rei)arrs,   a?-   it  .\va> 
l«t'lie\  e4  that  a  iiiofe  Substantial   \ve14  coukl  be  made  oil  the 
•■'■fi»rj«xj'vllrt;-;::.    •;;  -  ,   ;■  7.  •'■■,.,''.  .■■■■  '.■■'-'b}:-  .■■;'!•■;!' ''"^v'-'^^  '.•';•:'-■ 

:  J,    S.    Siilliviin.    F'ittsluiriih;    t'inoinnali.    Chtcaj^o    Jt   St? ;f-<'iii>. 
Hesjiribeil  bis  nuthod  <>f  rei'airijii;  cracks  in  the   Ullet.~  at   llie 
lu'ad  /if   tile    pedestal    ja\vs.  ■    '1"\\ i*   h<4ej?  jare;<lriUe<l    at    the 
;  ;;;imV(I  «,.f^  the  •fruck  iMid  on  vacli  side  fni-  tlic  tulV  Ueii^tli  of  .the 
.  rraek.     The  frame   is  then   beiitvcl  ami  a  ehisel  bar  i!%  placed: 
^  ojv  tfU'  bridiie  itetween   the  ii<'Ve>  and  driVeii  in.     This  fftrce> 
■  -ihe    liutal    out    and    welds   the   erack.  file    lillet   hein^   Uaiti- 
,;  niercd   back    inui-  shape  \yitJi  :a  Kul^er'^      V   dtitclViiiaiv  i>  7u^e<i 
VChen    the   crack   extend;^  al3    the    way'.thron^h.:  a    Iv^de   1>eijl^: 
ilrilltd   thr< >ui4;ii    the    fr^iiiie   at    the   end,  t>f  tUe  crac'ls!  '  ■ 
■'    j;  \\  .  McDonald,  rennsylvania   Rajlrorid..  viresented  a  dl^aw.v 


Fig.  S^Steam  Hatnmer  Pte  for  Making  Safety  Chain  Plates\.:    ; 

t;iii;  sh< iVvitiu  the  nuihoils  of  vvrfliiii!.:  locoin* •live  frames  with 
•'if.  without    removing   tlieriilroni    the    engine.     Hiis    is    sh<j\vn ; 

in:  .Ki«:  7.'''':-' ■■.:', ::-'y-: a ?  ' ■■■''■. '■'"::  "r "_■  -"■■  :•■''.'  - ;  - "■•>  ■'■■/- ■ :  ■■'''■  ■: • . ' ' ; ■':■'■'■ 

'      :    (ySy- ACET VLENli  W ELDINO  A^b  CtrtTM^        " 

/■  J  .  K;  V\  dU;im«>.  i  hic;rjy;o  (S:  X<»r!h\Vestern.  i^avH'  a  aeni-ral- 
'lesoripiiMn    (>r' the   Oxy-acetyleiAe    prrivess    atiti;   statett    thai 

j^"^"     oxywieen  leWe  '  ruillils     have     a     wide     range     lif  ;  iisefultiei'^; 

"ind  where  \ised  hiive  met  with  snccej^-  in  Aveldiiig  l»roken  cjis,j- 
Jflg;*v  Vtcuniolive:  boilers,  iuid   oilier ;!4:envr;al    ijeins.     X.)He  i^f 


t{ie  nioststrikini::  examples  i-  tliat;.«»t  jiuildinvf'w  flat  Vtirps 
oR;tires.    The  olH-^ivetlnKJ  wimUK  re<  be  tnr'ned 

off  at  a  total  expense  <»f  about  $100. -ulu-reas  they  can  be 
placed  in  go<Vd  condition  i>y  webling  with  o,\\,'aceiyiene  for. 
SthiJl.  A  broken  jipoke  in  a  trailing  \vheel;^iisi'vi»aired^  by 
<t.xy-acetyleue  f<«r  ?7.41. .  nvaking^^^  saving  of  S3i.?V.  'Tltis 
process  caiiiilsoju*  Used  in  bnildinijjflp  witrn  hole*  in  cross- 
head  shoe,!^  ,en*>sheads  etc..  making  .a  ,\er\   inaterial   >a\ i:ii|? 

l^T.LavenVfcr.'  Norfolk  iV   \\  e.-iern;  At  the  Ko;vnoke  slVop> 
we   -tiise    a  2(ji  in.,  by   Jt)  in.    by  4<^    in.;  cast  in^n    Iw*n   li^r  ivJtse- 

jiardeniiig,  .\  ,<?  in.  laVvf  ofburiVt  b<>he\'i>-  jdaeed;  oij  ttiir- 
■iHatoiii  iind;  tlie;  niateriai  to  be  Irartle^iivd  i-  ]d;V\rv<i;;*ii:  this  ■ 
aboiir  ''^  in.  aiiart.  special  vare  beiiig  taken  that  no  tw«j  - 
jKeces  touch;      kaw  bone  is  i»acked  betvvtH'U  e.ich  tUv.  pjeces/ 

W^'eh  the  i)ox  i>  full  it  t>  cv>vere<1  \>illv;a-J  in.;:5ayvr  t/f  ivi«i»e, 
aiiiif  a  ]id\ jnade  5i>f  Itftiler   plate  iHAxrrs-vriie  box.     i|ynsinu:-lhi*;; 
it  is  not  iiccvssitry  _to  u-e  lire  clay.     A  seiiii-ii:uitled  V;i:rJiiiOe 
having,  a    perforated    arch  .between   ihv    !m»x   aji'd   tire   ovniv 
bustioii  chamber  is  used,     Thi-  ftiriVace  jias  riiiys  ill  the  xvall 

:<>i)i)osite:;the;J>ufijeT  tiiat  riin  dv>tt:n~  ttv  the  jb<>Vt<>ni.  gi\intf'  an 
cvUtli^'t^ndei^tlVe  bolt v'ni<»f  the  boSfv'l'h is  pr<) vide 
heal,"  \  Tile  Irox  is  heated  to  about  l;4>tJ  ^leu.  h".  a>id  hid.j  -at 
tiiatt  ienvpvratnre  f^^r  alxHit  12  hoivrs.  The  j;i;aterial  i-  then 
ren1c>ye<l  and  qnenclurl  in  c< >Id  riinriiftij  Xya^er. -  This  i>rt rccss 
ifiveii.a'east-harfleitinii  abiiut  I  Ih  i»I  to  3/32  ill.  deepv  .," 

:  IJ.  11n>key.  Chicayo  (ireat  We>tern^:  VW^  yse  a  steel  jtix: 
itV  Ayhich   is   played   a   layer   <  m"   chaTcyGil,      V^WvloJ*   '»'    tl'i^*   M 


'  :-v,-  ■    '  %. 


■   :  V     .Pifl.   to — Dies  for   Making    Engine  Truck   Frames 

lirrijly  '  jiaeked   a  1  '^  V  in.   layt-r  ;>t   c^^  an<i  ;*alt  inisttHre. 

"l^re  niaterial  uk  be  hardened  is  pface*!  ;«yn  t< ^v  of  this  altout  ' 
'  J  in;  apart  Jiittd  is  co\  ered.  with  a  layer  of  cyainVlc  ai^d  sahi 
This  prcvcess  is  -re])eated  until  the  1>ax  is  liUe<r  an<l  it  i"^  then 
co\ered  aiHl  sealed  with,  tire  ,cla\-.  <tr  sand.  The  .bo.x  is  heated 
ill  an  «.>ib  furna<?e  to  about  a  len.n>«..c(dor  atrd  fci-jH  af  thai 
he;it  for  fr<mi  nine  to  twelve.  hoiirs.'Thij^;;yst<*m|tr«' 
iivcasn  hardened  :sijria«i-e  abt.tJt  3;'32r.i«v  f»>  5/64 '^.^iieep,  V 

^^^^::  ;  ;    H  TREATMENT  OF  METALS  i^:^    V 

V"  TlivH.   GainHle;   1;*t!ivnsy}vanja  Kaiilroad :.  The    I'etJnsyh^Ma- 
Kai!r<iad  has  e:>rried  j>n   quite  a   tittle  vxperimemalAvofl<   in 
the  heat  ireaiiueni  of  metals  fi>r  the  lasi  three  or  f<>ur  years. ' 
but   it  fAvas  tiot;;  inVi i1   J anuary    1.    1913.   that  they    decided    uy 

/y»ph    heat  ti^ejitiiieni   to   tjvi'ir  h>e^'llt«>lives.      Thvy   have  jioW^ 
.at;  tile  Jitniata   slfops  a   complete   heal-treatinti  plant    iVtr-  the 
reeiltrocatin^i  ;jrariV   oi.  all    ioe.ijnuiiveS;       IncUwtetl   iit    these'- 
p:ii"t»  are  niain  T'mIs.  ^ide  rod-,  axilvsv  crank  pin-;,  pist^ii)  :ro«i«s. 
aiTd-yalvetir«>ti<>iv  parts,  as  weliai^^^ 

I'tiie.oivs  work.  ;"i"he  idani  fs  located  iii  one  of  the  sinith  sb«»ps, 
;u  d  «H'eu|»ies  altottt  <i<)  ft.  b\  TtW  ft.  <(f  llobr  spaye  'i'here  has 
Iis-vti  iitst ailed  a  c5  lindrical  <  lii-tiret}  fviriiaet.  0  ft.  in  ,«lianiiMer 
inside  by  16  ft.  6  in.  deep,   in   c<inTttn<ti<>ti   w:ith   a  «ineiKlRng 

jjink  14  ft.  >tiuare  and  i<i  it.  <lvvp..  .Thf  taiik  is  1f>cated  Jrt 
the /right  <H  the  fiirnace.      Xext  !«:+  tlie  laiik  oir  t^v  rtKhl  is/ 
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located  a  horizuntal  muffle  type  furnace,  oil  fired,  with  a 
heating  chamber  7  ft.  wide,  14  ft.  long  and  30  in.  high,  the  hearth 
of  this  furnace  being  constructed  on  a  car. 

:•■  A  small  horizontal  muffle  type  furnace,  oil  fired,  with  a 
heating  chamber  4  ft.  wide,  7  ft.  long  and  12  in.  high  is 
located  near  at  hand,  with  oil  and  water  tanks  conveniently 
located,  for  small  work.  An  electric  furnace,  with  a  heating 
chamber  8  in.  by  8  in.  by  18  in.  long  is  used  for  experimental 
work  and  the  calibration  of  pyrometers.  .\  crane  of  IZyi 
tons  capacity,  and  a  span  of  54  ft.  was  installed  for  handling 
the  work  in  and  out  of  the  furnaces  and  tanks.  The  vertical 
furnace  mentioned  above  is  contained  in  a  concrete  lined  pit, 
about  12  ft.  square  and  13  ft.  deep,  one  side  of  the  pit  being 
common  with  the  quenching  tank.  The  furnace  is  supplied 
with  eight  low  pressure  oil  burners,  the  flame  from  which 
is  admitted  to  the  furnace  at  a  tangent  to  the  inside  cir- 
cumference. The  quenching  tank  is  built  of  concrete,  the 
sides  extending  above  the  floor  line  about  3  ft.  It  is  lined 
throughout  with  4  in.  by  8  in.  yellow  pine,  to  protect  the 
sides  and  bottom  from  injury.  Water  is  admitted  at  two 
points  near  the  bottom  through  two  4  in.  pipes,  and  passes 
ofif  at  the  top  through  two  6  in.  pipes. 

\\  hile  this  plant  has  only  been  in  operation  about  a  year, 
we  have  handled  quite  a  lot  of  steel,  including  various  alloys, 
such  as  chrome  vanadium.  Mayari  and  nickel ;  also  special 
chrome,  .\lthough  we  have  obtained  some  very  fine  results 
on  the  alloy  axles,  we  are  handling  mostly  carbon  steel, 
which,  after  heat  treatment,  gives  us  good  satisfaction.  Our 
method  of  treatment  of  the  carbon  steel  axles  is  as  follows: 
Heat  in  the  vertical  furnace  eight  hours  after  the  furnace 
assumes  a  cr^nstant  temperature  of  1.550  deg.  F.,  quench  in 
water  about  70  deg.  F.  for  eight  minutes,  reheat  in  the  hori- 
zontal furnace  for  eight  hours  after  reaching  a  constant  tem- 
perature of  between  1,100  and  1,200  deg..  then  cool  in  the 
air  after  placing  on  rails  in  a  pyramid,  so  the  parts  will  cool 
sIdwI^-.  a  ph3>ical  test  is  taken  of  all  heat-treated  parts. 
The  sample  i-  taken  with  a  hollow  drill,  which  cuts  a  core 
Js  in.  in  diameter  by  6  in.  long.  This  work  is  done  on  a 
horizontal  boring  machine.  The  physical  tests  require  an 
elastic  limit  of  85,000  lb.  per  sq.  in.,  and  an  ultimate  strength 
of  120,000  lb.  per  s(i.  in.,  with  20  per  cent  elongation  and  50 
per  cent  reduction  in  area.  Mayari  axles  are  heated  to  1,500: 
deg.  F.,  quenched  in  water  at  70  deg.,  and  reheated  to  1,055 
dtg.    F..   and   allowed   to   cool   in   air.     The   physical    tots   re- 


■y   Fig.  11 — Dies  for  Shaping  and   Repairing   Driver  Brake   Beams 

quire  a  70.000  lb.  per  sq.  in.  elastic  limit,  a  100,000  lb.  per  sq. 
in.  ultimate  strength,  with  20  per  cent  elongation  and  50  per 
cent   reduction   in   area. 

Main  rods,  side  rods,  piston  rods,  crank  pins,  etc.,  follow 
practically  the  same  treatment,  except  in  the  time  of  heating 
and  the  quenching.  We  have  also  found  that  heat  treatment 
has  been  of  service  in  our  miscellaneous  work,  such  as  bolt 
headers,  dies.  latch  blocks,  milling  machine  arbors,  hammer 
rods  and  lifting  devices.  In  connection  with  our  heat-treating 
work  we  have  a  laboratory  which  is  equipped  for  obtaining 
chemical  analyses  of  all  steels,  also  a  100.000  lb.  tensile  ma- 
chine on  which  are  made  the  physical  te>ts.  The  carbon  steel 
a.xles    are    required    to    have   an    ultimate    tensile    strength    of 


85.000  lb.,  an  elastic  limit  olf  over  50,000  lb.,  an  elongation  o' 
20  per  cent,  and  a  reductiopi  in  area  of  40  per  cent.  If  th<. 
axles  pass  the  physical  test,  they  are  given  a  drop  test.  Mail, 
rods,  side  rods,  piston  rods  and  all  long  work  is  handled  in 
a  similar  manner.  Crank  pins,  return  cranks,  valve  stems, 
crossheads,  crosshead  pins,  crosshead  keys,  etc.,  are  handled 
in  the  small  horizontal  fufinace,  the  method  of  treatment 
being  practically  the  same.    | 

John  M.  Keller,  Purdue  University,  submitted  to  the  asso- 
ciation a  copy  of  the  practice  recommended  by  the  American 
Society  for  Testing  Materials  for  annealing  miscellaneous  rolled 
and  forged  carbon  steel  object^  as  published  in  their  proceedings 
of  1911. 
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SHOP  KINKS 


W.  C.  Scofield,  Illinois  Centrial :  Fig.  8  shows  dies  for  a  power 
hammer  for  drawing  out.  cutting  oflF  and  finishing  a  spike  maul 
in  one  heat.  I   '  .-» -.-»\  :;•.•.,.  ;¥•■ 

Fig.  9  shows  a  .steam  hammer  die  for  making  ends  for  safety 


Punch  for f'dolH.     . 
firsf  c^eraHon 

Fig.  12 — Dies  for  Forming  Wrenches  from  Scrap  Spring  Steel    • 

chains  for  passenger  coaches.  Tiie  forging  is  roughed  out  before 
using  the  die.  It  will  be  noticed  there  are  two  impressions  in 
dies,  making  it  appear  as  though  the  forgings  are  right  and 
left,  which  is  not  the  case,  but  thp  shape  of  the  forging  makes 
it  necessary.  The  heated  blank  is  Ifirst  placed  in  one  impression 
and  taken  out,  turned  over  and  pliced  in  the  other  impression, 
and  as  the  impression  in  the  boitpm  die  is  V%  in.  deeper  than 
that  in  the  top,  this  will  trim  olf  tjhe  flash.  This  makes  a  first- 
class  forging  and  has  every  appearance  of  a  drop  forging.       .i;    < 

!"ig.  10  shows  steam  hammer  dies  for  making  engine  truck 
frames.  It  is  our  practice  to  dra|v  out  bars  from  scrap  iron 
axles.  The  first  operation  is  to  pli:e  the  long  and  short  pieces 
in  the  dies  between  adjustable  stops  land  weld  under  the  hammer. 
The  two  halves  are  then  clamped  together  in  a  jig,  heated,  and 
ti'c  corners  welded  in  the  same  die.  In  the  second  operation  the 
frame  is  handled  in  a  crane.  This  tnakes  a  good  job  and  when 
made  in  any  quantity  will  prove  a  pVying  investment.  >'-' 

I'ig.  11  shows  steam  hammer  di^s  for  shaping  the  ends  on 
new  and  repaired  driver  brake  beanie.  In  repairing,  the  end  of 
the  beam  is  brought  to  a  welding  heat  in  a  suitable  furnace  and, 
at  the  same  time,  a  piece  large  enough  to  fill  the  worn  place  is 
Iieated  welding  hot  and  laid  on  the  e^d  of  the  beam  and  welded 
in  the  dies.  It  is  turned  over  in  the  same  impression  and 
trimmed,  the  bottom  being  y^  in.  deeper  than  the  top.  It  is  ' 
then  placed  in  the  finishing  swage  if  the  dies  and  by  using  a 
little  water  a  smooth  clean  job  is  liiade.  The  end  is  cut  oflf 
to  the  proper  length  in  the  dies. 

C.  V.  Landrum,  Nashville.  Chattanooga  &  St.  Louis :  Cast  steel 
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truck  bolsters  often  break  about  midway  between  the  center 
bearing  and  the  end,  where  there  are  two  holes.  These  are 
repaired  by  placing  a  H  in.  by  7  in.  piece  of  Empire  steel  or 
7<  in.  by  7  in.  iron  across  the  face  and  up  3  or  4  in.  on  each 
side.  They  are  then  placed  in  a  fire  with  the  edge  down  and 
a  welding  heat  taken  for  2  in.  up  the  side.  It  is  worked  with 
a  flatter  on  a  cast  iron  block  and  then  turned  up  edgewise  and 
swedged.  These  are  repaired  at  $2  per  side,  and  of  the  400 
we  have  done  not  one  has  failed  at  the  weld. 

W.  J.  King,  Illinois  Central,  is  doing  a  great  deal  in  reclaiming 
second-hand  iron.  The  old  arch  bars  are  being  worked  into 
brake  levers  and  safety  hangers,  and  the  round  iron  into  bolts, 
safety  hangers,  or  anything  that  can  be  made  from  second-hand 
iron.  Old  transoms  are  used  for  knuckle  plates  and  are  also 
made  into  new  transoms.  Old  bolts  are  saved  by  piecing  them 
out.  This  work  is  done  by  inexpensive  handymen,  who  have 
kept  the  plant  in  bolts  for  the  past  five  months,  eliminating  the 
necessity  of  making  new  bolts.     Small  scrap  springs  are   l)eing 


U 5----*l 


mourrhed  on  plofe  toSwfmocMfnt 


Fig.  13 — Dies  for  Bending  Cellar  Bolts  In  a  Power  Puncfc'^i-  .- 
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made  into  ripping  bars  for  the  car  men,  and  the  packing  hooks 
and  paddles  used  in  packing  hot  boxes  are  made  out  of  discarded 
8  in.  air  cylinder  springs.  Old  tools  in  the  machine  shop  are 
being  reworked  into  smaller  tools  and  small  high  speed  steel 
tools  are  made  (or  use  in  tool-holders,  all  these  tools  being 
marked  so  that  the  grade  may  be  readily  distinguished. 

J.  \V.  Riley,  Lehigh  Valley:  Fig.  12  shows  dies  for  forming 
wrenches  from  scrap  spring  steel  under  the  Bradley  hammer. 
These  dies  can  also  be  used  under  a  steam  hammer.  By  this 
method  a  wrench  can  be  made  9/16  in.  thick  from  Y%  in.  scrap 
spring  leaves.  These  wrenches  are  forged  in  two  heats  and 
one  man  can  forge  on  an  average  of  150  blanks  in  10  hours. 
After  they  are  forged  they  are  punched  hot  on  a  power  punch 
with    a    close-fitting    die    and    are    then    rattled    until    they    are 

:pnhshed.     They  are  then   sized  on  a  small  emery  wheel  where 

:one  man  can  grind  300  in  10  hours.  One  man  will  also  heat 
and  puncli  300  in  10  hours  in  sizes  ranging  from  V%  in.  to  1'4  in. 
^\  renches  too  large  to  be  made  from  spring  steel  are  forged 
trom  tire  steel  to  the  required  size  and  handled  the  same  as 
with  spring  steel  after  it  lias  been  annealed.  We  have  made 
4..1OO  wrenches  during  the  past  18  months  and  they  all  seem 
to  have   given   good  satisfaction. 

^ig.  13  shows  dies  for  bending  cellar  bolts.  These  dies  may 
b€  used  on  any  power  punch  by  having  the  plunger  out  far 
•enough  to  clear  the  punch,     \\ith  this  tool  a  bolt  may  be  bent  at 

•every  .stroke  of  the  machine  and  the  short  ends  can  l)e  worked 
up  into  cotter  pins. 

A  power  punch  is  a  very  valuable  machine  in  a  shop.  The 
following  is  some  of  the  work  we  perform  with  it:     Bending 

.grab-irons,  sill  steps,  pin  lifters,  pipe  clamps,  comer  bands, 
Pm-bt'ter   lirackets,   brake   hangers,   cellar  bolts,   calker   jiins.   lad- 


der uprights,   running   lK)ar<l   brackets  and   brake   step  brackets. 

During  the  past  year  400.000  grabirons  were  forged  in  the  shops 
at  Sayre.  Pa.,  the  dies  in  Fig.  14  being  used.  These  dies  are 
placed  in  an  old  four-hammer  bolt  machine  with  the  sides  and 
bottom  hammers  removed.  A  shear  blade  is  attached  to  the 
top  hammer  and  a  bottom  shear  blade  is  placed  across  for 
shearing  off  the  burrs  which  are  on  the  bottom  of  the  foot  as 
the  hole  is  punched  nearly  through  by  a  button  on  the  header. 
.\  punch  die  is  arranged  in  front  of  the  shear  blade  and  the 
punch  is  attached  to  an  extension  bar  which  is  placed  in  the 
header  holder.  The  button  on  the  header  saves  nearly  90  ft. 
of  iron  in  a  thousand  grabirons  and  the  button  serves  as  a 
gage  when  upsetting  the  second  end.  Two  men  will  upset  6,430 
ends  complete  in  10  hours.  One  man  will  punch  and  trim  the 
burrs  on  10,000  ends  in  10  hours  and  one  man  will  make  a 
single  bend  under  the  punch  of  9,000  ends  in  10  hours. 

H.  E.  Gamble.  Pennsylvania  Railroad :  Steel  plate  for  piling 
scrap  has  been  a  great  success  in  the  Juniata  smith  shop.  We 
have  been  using  this  kink  for  about  four  years  and  the  saving 
in  the  use  of  lumber  has  been  worth  while ;  also  the  amount 
of  sand  necessary  to  keep  up  the  furnace  bed  has  been  reduced, 
as  when  wood  was  used  for  the  piles  it  would  burn  up  and 
produce  rough  spots  or  eat  holes  in  the  bed  of  the  furnace,  in 
which  sand  would  have  to  be  used  freely,  causing  delay  in  charg-,, 
ing  up  the  next  heat.  The  steel  plate  does  not  remain  in  the 
furnace  longer  than  is  required  for  the  men  to  shove  the  pile  of 
scrap  on  to  the  furnace  bed.  We  use  a  plate  12  in.  by  20  in. 
to  form  a  bloom  weighing  from  500  lb.  to  1,000  lb. 

.v';-'^  •  l;:^^-'"\-V:;  :.:^%.  •;  -    other  business  ■^"C"     '^• 

..Other  papers  were  presented  by  Thomas  F.  Keane  (Ramapo 
fron  Works)  on  Electric  Welding,  in  which  the  various  systems 
were  thoroughly  described,  and  by  W.  F.  Stanton  (J.  A.  Fay  & 
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Egan  Company)  on  Making  and  Repairing  Frogs  and  Crossings. 
The  secretary  reported  a  membership  of  ZZZ. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  T.  F.  Buckley,  f^elaware,  Lackawanna  &  Western; 
first  vice-president,  T.  E.  \\  iUiams,  Chicago  &  North  Western; 
second  vice-president.  W.  C.  Scofield.  Illinois  Central;  secre- 
tary-treasurer, A.  L.  Woodworth,  Cincinnati,  Hamilton  &  Day- 
ton; assistant  secretary-treasurer.  George  P.  White,  Missouri, 
Kansas  &  Texas;  chemist,  G.   H.  Williams,  Boston,  Mass.  ;. 

Philadelphia  received  the  greatest  number  of  votes  for  the 
next  convention.  After  the  adjournment  of  the  convention  the 
members  visited  the  Milwaukee  shops  of  the  Chicago,  Mil- 
waukee &  St.  Paul,  and  the  shops  of  the  .Mlis-Chalmers  Manu- 
facturing Company.   ^  ;•     ..- , 


Inntntion  of  Log.xrithms. — The  three-hundredth  anniversary 
of  the  invention  of  logarithms  by  John  Napier  is  to  be  celebrated 
this  year. V ^-i^v..  .,  r:\::>  ->.;•.■.:;•:, .-^z. 
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GOGGLES  IN  RAILROAD  SHOPS 


:  One  of  the  frcf|uently  recurrinji  classes  of  injury  to  which 
J.  railway  sho])  tinpluyces  arc  sulijcctcd  is  injury  to  the  eyes  by 
;'  -flying  particles  or  chips  of  metal.  Thousands  of  such  injuries 
;■•  have  occurred  annually,  some  of  them  resulting  in  loss  of  siglit, 
',;  and  many  in  entire  luss  of  the  eye.  The  use  of  goggles  as  a 
means  of  eve  protection  has  been  made  a  iiart  of  the  safetv  cam- 

■  patgns  of  a  number  of  railroads  and.  as  is  generally  the  case  with 
safety  movements,  considerable  efifort  has  been  necessary  to  se- 

.„  cure  effective  cii-o|)eration  on  the  part  oi  the  persons  concerned. 
On  the  Xew  York  Central  Lines  the  use  of  goggles  by  em- 
ployees who  are  doing  work  which  is  hazardous  to  the  eyes  has 
proved   so  effective   that   a   campaign   of  education   has  been    in- 

..  augurated  by  the  general  safety  agent,  in  an  effort  to  get  every 

■  employee  doing  such  work  to  use  this  means  of  eye  protection 
:    at  all  times.     During  the  year  1513  2.459  employees  received  eye 

injuries,  practically  all  of  which  it  is  believed  could  have  been 
prevented  by  the  use  of  goggles.  There  has  not  lieen  a  case  since 
their  introduction  wi.ere  injury  lias  been  sustained  from  siilintered 

■glass,  and  several  instances  are  rei)orted  where  goggles  not  only 
saved  the   sight   of  an   eye.   but    where   the   eye    was   un<!oubte<ily 

..saved  from  being  gouged  out  by  a  flying  piece  of  steel.  ,.;..,.•. 
The    goggles    furnished    by    tiie    company    are    known    as    the  ' 

*.  Saniglas,  the  lelises  of  which  are  of  a  specially  ground  clear 
glass  which  does  not  break  except  under  an  extraordinary  blow. 

;,  Each  employee  whose  eyes  are  endangered  by  the  class  of  work 

to  which  he  is  assigned  is  provided  by  his  foreman  with  a  litte<l 

pair  for  his  individuah  use.     In  order  to  impress  upon  the  men 

•the  necessity  of  always  wearing  them  when  at  work,  tlic  bulletin 

..shown  in  the  illustration  has  recently  been  placed  in  the  principal 
-shops  of  the  sy.stem.  It  shows  in  a  striking  manner  the  i)rotec- 
-  tion   afforded   by   the   goggles.      An   illustrated   circular   has   also 

-\been  distributed  to  all  shop  employees.     This  is  printed  in  four 

■-languages:  English.  German,  Polish  and  Italian,  and  gives  a 
number  of  concrete  examples  with  illustrations  emphasizing  the 
risks  taken  >Mhen  working  with  the  eyes  unprotected. 
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REMOVING    STAND     PIPES 


BY    R.F.CALVERT 

The  accompanying  sketch 'shows  a  device  used  at  the  Morton. 
Kan.,  shops  of  the  Rock  l$land  lines  for  handling  stand  piiu  - 
when   stripping  and   erecting  engines   under   general   repairs. 

This  device  is  made  froih  an  old  piece  of  IK'  in.  gas  piju . 
Tlie  two  ends  as  shown  in  tne  illustration  are  flattened  and  slot- 
ted for  about  3  in.  to  acconlnodate  the  variety  of  sizes  of  steam 
domes.     The    pipe    is    bent  It"   the     shape    shown     an<l    a   3   in 


—  <,vic<:  Izr  Ks...i,,.r.g   SL.ind   Pipes  front   Stea.ii    Domes 


eye  holt  fa.stened  to  the  top 


for  use  with  a   rope   fall  or  chain 


hoist.  It  was  thought  at  t  rst  that  some  means  of  staying 
would  have  to  be  provided.  lUt  after  the  attacbment  had  been 
used  a  few  times  this  was  fotnd  unnecessary  if  care  was  taken 
to  select  two  dome  studs  diainetrically  opposite  each  other.  The 
upper  half  is  guided  by  the  guide  pins  shown.  \\  bile  the  staff 
is  being  held  tight  the  maclunt'  is  started  and  the  two  jjunches 
B  and  C  punch  the  holes,  the  4nd  being  sheared  by.t'.ie  blade  £. 


OBJECT 
LESSON  ON  GOGGLES 


Goggles  as  a   Means  of  Eye  Protection  on  the   New  York  Central    Lines 


New   Device 


HORIZONTAL    BORING,    DRILLING    AND 
MILLING    MACHINE 


A  horizontal  boring,  drilling  and  milling  machine  with  duplex 
control  throughout  has  I)ecn  developed  by  the  Xilts-Hement- 
I'ond  Company.  New  York.  This  machine  is  of  the  elevating 
>])indle  type,  and  as  shown  ui  the  illustrations,  is  symmetrical 
throughout  with  respect  to  the  spindle  axis,  permitting  the  oper- 
ator to  stand  on  cither  side  and  have  all  controlling  levers  within 
convenient  reach.  It  is  adapted  for  work  requiring  great  accuracy. 
Iiut  the  design  being  free  from  delicate. parts,  it  is  equally  suit- 
able for  heavy  l)onng  service;  =.;/,■  Vy,,--, 

One  of  the  important  features  of  this  machine  is  the  location 
of  the  spindle  saddle  within  the  post.  This  makes  possible  the 
symmetrical  construction  of  the  entire  machine  about  the  spindle 


Horizontal   Boring,   Drilling  and   Milling   Machine 

axis  and  affords  a  verj'  rigid  support  for  the  spindle.  The 
thrust  is  taken  on  two  V  tracks,  one  on  either  side  of  the 
spindle,  eliminating  the  distorting  strains  which  are  inevitable 
in  machines  having  the  spindle  and  saddle  on  the  front  of  the 
post.  The  thrust,  coming  squarely  against  the  bearing  of 
the  saddle  on  the  post,  tends  to  add  to  the  truth  of  the  aline- 
mcnt.  The  saddle  has  a  vertical  power  feed  for  milling  as  well 
as  a  rapid  pov.er  traverse.  This  motion  is  transmitted  through  a 
vertical  screw  wliich  is  connected  by  gearing  to  a  similar  screw 
in  the  outboard  post,  so  that  the  spindle  saddle  and  outer  bear- 
ing alwaj  s  move  in  unison.  The  spindle  driving  gear  is  enclosed 
within  liie  sadille  with  a  portion  extending  outward  and  exposed 
lor  use  as  a  face  plate. 

riif  siim<ile  slides  in  a  long  sleeve  which  revolves  in  remov- 
al'ie  l)earint:s,  the  maiu  bearing  being  tapered  so  that  adjust- 
n":ent  may  bt  made  for  wear.  The  spindle  is  driven  through  two 
large  si)!inc  keys  set  into  the  siecvc  and  engaging  kcyways  in 
flic  spindle.  It  <s  fed  and  rapidly  traversed  by  means  of  a  screw 
in  the  saddle  hoin^-^r^^y-^y'^'yry-^^^}^. 

The  siJindlc  column  is  of  box  form,  open  through  the  center 
1 1'.t  connected  at  the  bottom  in  one  continuous  casting.  It  is 
closed  at  the  top  by  a  cap  longued  and  grooved  into  the  two 
•^'des.  thus  making  a  very  rigid  structure.  It  is  strengthened 
inside  by  ribs  located  in  the  best  manner  for  resisting  backward 
^nd  torsional  strains.  The  ^'  tracks  for  the  saddle  traverse  on 
the  front  of  the  column  have  unequal  sides.  The  faces  toward 
the  outside  of  tiie  column  are  broad,  presenting  a  liberal  bearing 
>^»rface  against  the  thrust  of  the  saddle  while  the  faces  toward 
ihe  inside  are  at  approximately  right  angles  to  the  others  for 
resisting  side  thrust. 


The  outboard  column  is  made  in  two  parts;  the  lower  portion 
is  gibbed  to  the  bed  and  has  longitudinal  adjustment:  the  upper 
portion  is  bolied  and  d<nveled  to  the  lower  so  that  it  may  be 
removed  for  long  pieces  of  work  and  easily  replaced  in  correct 
alinemcnt.  Provision  is  made  for  disconnecting  the  vertical  lift- 
ing screw  from  its  operating  mechanism  in  order  that  disman- 
tling any  part  of  the  gearing  may  be  unnecessary  when  the  post 
is  removed. 

The  tal)le  has  a  very  large  working  surface  with  T-slots  for'' 
holding  the  work.  It  is  gibljed  to  a  broad  saddle  large  enough 
to  support  it  at  the  extreme  position  of  its  travel.  The  saddle 
IS  adjustable  along  the  bed  by  hand  or  by  power  through  a 
screw  running  i)etween  the  tracks  of  the  bed.  The  bearings  of 
the  table  on  the  saddle  and  those  of  the  saddle  on  the  bed  are 
both  gibbed  with  square  locks  in  which  provision  has  been  made 
for  adjustment  for  wear.  The  table  is  provided  with  power 
cross  feed  for  milling  and  rapid  pow^r  traverse  for  quick  ad- 
justtnenti  y^  ■{■  -v^'".-  ■  • .  ■ '    ■    ,'  '   - ;;'  "i=  -■.-.  ■•'   '-^'■■-  ■'  '  ■■■%; •■\-^' 

The  bed  has  an  unusually  wide  top,  presenting  a  liberal  sur-, 
face  for  the  table  saddle  bearing.  It  has  broad  flanges  at  the 
Iiottom  and  is  braced  inside  with  frequent  cross  ribs.  The  top 
is  entirely  closed  to  prevent  chips  from  falling  inside.  Within 
the  table  are  the  driving,  feed  and  traverse  gears.  The  driving 
gears  run  in  an  oil  bath  and  the  feed  and  traverse  gears  are 
lubricated  by  the  splash  system.  Large  cover  plates  on  both 
sides  of  the  bed  provide  a  means  of  ready  access  to  the  gearing 
for  examination.  Power  feeds  are  provided  as  follows :  Hori- 
;:ontal  feed  of  the  spindle  foi  boring  and  drilling ;  vertical  feed 
of  the  spindle  saddle  and  cross  feed  of  the  table  for  milling.  ..Ao. 


Duplex    Control    Symmetrically    Arranged    About    the    Spindle    Axis 

putomatic  feed  may  also  be  provided  for  circular  motion  of  the 
standard  table  or  in  connection  with  a  round  table.  All  feeds 
3re  reversible  and  are  not  aUectcd  in  amount  per  revolution  by 
changes  in  the  spindle  speed.  v'  .' .• 

An  auxiliarj-  work  svipiuirl,  consisting  of  a  narrow  casting 
extending  across  the  bed.  is  furnished  if  required.  It  iias  ad- 
justuient  on  the  l>cd  and  's  of  the  same  height  as  the  regular 
work  table;  It  is  provided  with  a  T-slot  in  the  top  surface  for 
ciamping  the  woik.  A  facing  liead  has  also  been  designed  which 
may  be  attached  either  to  the  face  plate  gear  or  to  the  boring 
l.ar.  It  IS  provided  with  automatic  radial  feeds  by  adjustable 
fingers  and  star  wheel.  The  machine  may  l>e  driven  by  variable 
speed  direct  current  motor,  cone  pulley  and  countershaft,  single 
pulley  and  s])eed  box.  multi-speed  alternating  current  motor  or 
constant  speed  alternating  curreut  motor  and  speed  box.     Where 
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GOGGLES  IN  RAILROAD  SHOPS 
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/       ^hu'   iif   tlu>    ircrjut-fitly    iioiirriiTi;    tl;i>-(  s    "i    injury    to    wfiioli 

.';'  railway   shop  i-inployti'S  arc   -iilijictiil   iv   iiijiirx    to  tlu-  lyi-   I.y 

Hyiny  j*;trtk-lo.s  ijr'vlii'fv^  Iff  I'lionsaiKls   .if   siicli   iiijurii> 

'      'hjtvC-'fWcitrrc'i  aiinitalTy.  >.>jiu'  <.i'  titiii   rc-uitin^   in  lirss  nl   ^i.itl't. 

•     and  inatiy  in  iiitirc  K  ss  i.f  tlu    ivi-.      Tin    n-r  ■  r  <i..ji!4]i>  a>  a 

■   nn.an> of  tyi-  pr<'U-cli<in,  lia>  lucii  ir,a<k'  a  ]  ail  of  liic  s.ifrly  cai!,- 

puiiins  .it  a  murilH-r  .'>f  raiir'>a«Is  an«|.  as  is  -ifik-rally  thv  ra-c  wiili 

:/     <a|\"ly  tiioVviiK-JUs.  ci'ii-iifUraliK    itTort   lia-   Iktii   iH't-<.»aiy   t"  sc- 

oijrt-  \ftt-(.'ti\i  c«-<»pfrati<ii.i  hh  tliv  pan  -f  \\w  pt-rxuis  cmicvnit  •!. 

;  ;       * '"   tlu-    Nvw  ,\  nrk   (.  ijitral    I.iiics   il>v   ii>«.-   of  yoyiiJis   |iy  i:;u- 

V    pJuytxV  xvJtiv  aH\  Jloii^     work  uhtoli  i-  I:azar«Ioiis  to  tin"  i^yt-s  has 

;  pr<A^*«t>^«V  yjTvctivv,  thrit  a   caiiipaisn^^  ha>  Imii   iiii- 

'  ■.  antiiifatofV  hy  iJK'  jii-ntral  safi^ty  avitiit.  iii  an  ilfort  to.  t-ct  tvtry 

'  ;it)iplo>tc  (ioiii^  such   ^v^'^k   t'^^  this   iiKaii>   >i  vyv  pr< 'tn  clioii 

itt  all.  tiims.     Uiirrnji  ihv  yrar  1*'|3  -.4*-'^  iirplo\it  ^  icciivnl  tvi; 

.     injtirics.  praoticalty.  all:  -(.if  whrch  it   is  liiht\i<I  conM  ha\e  hiin 

-,..  iirivinu'<l  l)v  thtv  ti>iv  ;'f  .ur-giiK's  ,.  1  hcri-  ha>  iioi  Ittt-i!  a  ci-if  s.iiicc  ■ 

i    their  intro«hiotioti  ufi-rc  hijiiry  l;a>  ticiii  Mistaiiud  from  sjHiitircd 

;,  jffass.  and  several  instanas  arc  report t<l  where  uf^itUs.  not  on;y 

save<l  the   viglif  >>i  an   eye.  hul   where  the  ey«'   v\a-   inii!o;ilite('ly 

. -■  ^ave<l  from  heint;  i;«iu,i;e<I  out  by  a  Jixini;  pieee  of  -it el. 

'••;      The    tioyiiles    furnished    hy    the    e'nu;an\     are    known    as    the 

. ';  .Saniiibis,    the  len>es  <it    whielv   are  ..fa    -penalh    iiToiuid    dear 

-;  ■,-}?i.'is.<   w-hich  dite^t- nut- hnak   iNcept   mnkr  an   eMraorilinai}    Mo\y., 

.     Kaoh  etn^jliiyee  whose  eyes  are  endaiigere*!  hy  the  cla<s  of  work 

:.   -to  which  he  is  as<rittH'd  i<  jirovide<i  liy  hrs  foreman  with  a  fitted 

,    pyij   for  his  individtt.al   n>e.      In   order  to  impre--  upon  the  inen 

;:    the  net'i'ssity  of  atuats  weariuj;  tifeUi  whet! ';U  work,  tl,.-  huilet.n 

'    .'sh«»wn.  in  ths*  iIhi>tration  h?.s  feoevitly  heen  i  iaoed  in  the  jniiuiiai 

,   shop*;  iif  th^  «ysten>.     It  shows  in  a  strikin.;  tnaniur  ihi    proter- 

.      ti'.'n   attorde<i    hy    the   gov;gli-.-i.      .\n   i!hi>trate<'    lireiil.ir    ha-   al-o 

•;     T»ccn  *|i.stri!iute<!  t<«  all  i!iho|)  eniplViytH's.     Thi.s  is  prinud   in    fi'ur 

;    lanyiiityes :    KnsIiHli.    Gennaii.    I'olisir    and    Itahan.    itm!    uives    a 

;  ■  :nnmhe"r  of  e..n(.roie  e.xampUs  with   illi,t<lraiion>  eni|)haMzitiv'   the 

.    •  risks  ial<;vn  wheii  vv^.irkinri  vvith  the  .e,,es  .nnpn»leote<l.      . 


REMOMNG    STAND     PIPES 

t  ■  ■  .  . 

BY    14.  F.  CALVERt 


'I'he   ruxoni|);in\  iul;    -ketcil 
l\.in..    silo])-    (  f    tile    l\oil<    I 


tie  two  end-  as  slioun  in  t 
led  for  alioiM  .^  in.  to  aecom 
ilonU'S'.      The     iiipe    i-     lent 


-hows  a  I'.evice  used  at  ihe   llortii'' 
I.md    H»u-    for   handhiit;    stand   pipi- 
w  iu  n    strippini;   ami    ereitni!;   engine-    undir   ,!.;eneral    repairs,'..    *" 
lliis   <ieviie    i>    made    iro   i    an    old    piece    of    1  [.j    iii:   yas   pij. 

le  illustralioii  are  flattened  and  S^i 

n  'date  thv    variety  of  sizes  of  stea- 

the     -h.ijie    shoun     and    a    3    ii- 


_i.v:Cc  fci    I  >...!,.  .:.ij   S.dnd    F-ipca   from    ;;iec"i,ii    usria 


eyv;  h')It  fa-teued  lo  liu-  l' 
hoi>t.  It  was  thoujiht  at  li 
woiiI<l  have  to  lie  )iro\ided.  li 
Used  a  few  times  this  wa-  foi 
'o  select  two  dome  stu<ls  diani 
njijier  half  is  guided  hy  the  i 
is   Iieinu  iield   ti.Lcht   the  inaelin 


•r  use.  w-jtli  a  rope  fail  or  chain 
»t  that  some  means  i if  >t;iyiivy 
n  after  the  attachmeni  had  hern 
id'  unnecessary  it  care  was  taken 
t  r i cal !>  '• :] )] )osi te  each  i ither.  The. 
ide  pin*  shown.  W  Inie  the  sta^T 
s  st'iYted  and  the  two  jiunchi > 


A'  ami  t    latnch  the  h'^lv>-  Vh.e  «id  hein.u  shearc'!  hj    t^^/  I'ade  /:, 


OBJECT 

LESSON  ON  GOGGLES 


THE  MEN  WHO 

DID   NOT 
WEAR   GOGGLES 


THE  MEN  WHO 

DID 

WEAR    GOGGLES 


GOGGLES  THAT  SAVED 
MANY  EYE  INJURIES 


WHEN  YOU  DO  WORK  THAT  REQUIRES  GOOGi^S 
WEAR  THEM  BY  ALL  MEANS 


Gocgles  p.s   a    Menns  of   Eye   Protection   on   the    New   York   Centra!    Lines 


. ..'  -•  ^. '■■.. 


'■ '  y  \ '-  ^K^  *.    .'  ■'"■  ■    ■■.'  , " ':.'  •  '.'-•', 


s*. 
A*- 

k 


BBS 


liOKIZONTAL    BORING,     DRILLING    AND 
-^  MILLING    NIACIIINE;     \    ^^^    ^ 


..'V''''''''"''''^''  ''•''"'"??•  ffrilJitiji  yiid  milfinii  tnuotTinc  whli  <li'.plc>c 
'(■..'litroi  tlir'>i;iilMiu  ha.-i  iRtn  (Kvd 'iicd  Iiy  tiic  NiKs-lUnivnt- 
.;J'i.u<ICi>m|);iii\.  Xcw  ^^>rk.  Tliis  macliinc"  is  <At  ilic  ckvatinii 
.5.1)imllc,  typSTi  i'.ikI  as  shuun  in  tlic  illn>trati>ins,  ;is'-  syninicirical 
;;UH»niyhn.iit  Avi'tli  rcs|)«i-t  'd  tlu-  spindk'  axis,  piimittiiiu  tlu-  <»pvr- 
j'Vif  t"  ^*-i'*'l  on  cithiT  ;>i<k'  aii<l  have  all  cutnrollin.y  kv«.r>  vvitlini 
ir<'nvvnu'nt  ri' icli.  It  is  a<la])tcfl  l'<ir  work  requirinji  yrcat  aoouracy, 
iiut.lhi'  liesiui"  ln'in.n  frvc  from  <k'lioato  parts.  Hii»t^«|iral)y.  *iiiit- 
V;ifl«i:t<vr  Ueav)-  I'nrinj;  svrvivv:'  :'-•■■:■-;.;:.  .:";'".;'.   V-:. 

."  (Hie  of  tlic  important  tcatitri>  ot  tWs  macliino  is  the  lo'cattoiv 
W  tlK'  spiti'ik-  >a<lrlk'  utihiii  die.  post,  litis  makes  jn'ssilik-  tlu- 
■AiniiutriiaT  cniistr'ulion  of  the  entire  maeliino  aixurt  the  spindk- 


Ttit>-  tni5l'.<  'Ji-nJ,  c<.!umii  is  4ha'!e  iji  tu'*'  i;»artsi,',t|i«.'  'h»wcf  pKrtJiMi 
IS  gi!>l»c«l:  t«>  thie  Jk'«1  invd^^K.s  1>  'njiittidnial  a<lj iistnutft :  the  tippei 
portion  is  hohvr)  and  do\\ek-d  t<>  the  I.ovvcr  so  that  it  may  he 
renioM'il  for  long  piwes  i>i  wtrk  .and  easijy  reidacvd  in.  correct, 
alinement.  JVoyi-si'in  i>  made  tor  ilisconiieminsi  the  vortical  lift- 
itt.u  seri'w  frt»rtv  «•>  ojicralini;  tnechanism  ■  hi  <>r<ler  that  thsman? 
tlinii  any  jiart  <»t  the  ijiTirini;  'tiay  1k'  itttiux'tssary  \vln*n  the  |H.>si- 
-  is  ,rem(»v^:d.  ".'■■/,■.■."-■  ■'.  ^--   ■:':.-^  :'"'''.''■  .'     '     ' '  - ''  ■-;/";';■ 

Tne  tahle  has  a.  vuy  larfi^-  \v.frkMij<  i;«rface   with   T-si*>ts  i<;»r 

.  hoklinii  the  work.     It  1<  i^ihlkd  Uy  a  hr<*At\:  s^%U\\'  \atk<-'  *:'^ 
.to  snppoit  it  at   the  cxtfeme  po>itiim  ctf  its  trav^4v     The  saildle 
is^  adnistahle   aloim    the    hed   hy    hand   <>r   1»ypo\vcf   through    a 

"screw   rnimittji  iJetween  the  Hacks  .of  tlu-  hcd.     The  hearing*  of 
tile  tahk-  on  the  saddk-  atiU  those  of  ttK^  H;iid<fc  hv*\  are 

l»ith  yililied  with  MjiLirv  locks  in  which  j)^r»i-visli!T!  has  \iwii  nKuJe 
for  adjustment  tor  wmr.  Thv  takk-  is  provHk-d  with  |to\ver 
crojvs  feed  for  miHiij^i  ;[i><l   rai»i<l  povvvr  l.ravei;Ne  f<>r  <tuk-J<;  a*!-^ 

>-jiisttr'enf:  •.  ,';..''••.-.•; --'v..- .;       y.,/''^  ■}:■-;'  ■'■'--^  'j-,  /  '--''''U  •■.■.■■;■'■. 
■•/  Tlic  he<r  has  an  iintissiallv    -a  idc  t«»p.  fircseiitiiij'  a  liheral  sut- 

^   fiioe  foi"  the  tahk-  snddk-  hi-arin;;.     If  has  liroa^t :  flaniiev  at  the 
imttom  aHtl  is  l>racet1  in>.id<.-   witii  .frcqiivnt  cross  rili>.     The  to|* 

•  iji  entirely  cl<»se;<lt!>  prevent  chips  fr«jrh  falHuji  i"sifie.     Within 

>  tiitr  tiahieare  the  dJ^ivini.;.  tee<l  and  traverse'  j*ears.     The  «lriving- 
V;«.ar>   ri!n    in   an   oil   hath   and  the   feed   an<l   traverse  ^ears   are' 
kihricatcd    hy    the    splash    system.      Larjie    Cover    plates    ou    both, 
sides  nt  the  1»edjn«>vidc  a  nu-aiis  of  reacly  access  to,  the  gv^aring 
ff>r  evaniinatit ►«.     r« >\vcr  fei  <!>  are .^jr«nide<t  as  f«-»ti«»s  :    ,1  f«iri- 
;:6ntal  fec-tl  of  the  VptH'Ue  l«>»    Ixniny  and  dr-lhivj; :   \  eviical   feed 

vrji  the  s[iiiul.ie  .'iaudlc-^nti:  cross  teed  of  iKe.  tiil'k'  ^<»i  inillitiii-- ;  -Vm. 


Horizontal   Boring.  Drilling  and   Milling   Machine 

ixis    and'  iCffords    a   very    rii;id    Sin>port  ,f<ir    the  >pinrfk'.      The 
jjlriist  -i-    taken    on    two    \'    tracks;  tiiit':<MV  tHtlrer  :si<le   «>f:  the 
>;>indJe.   -liir.inatini;   liu;    (h-tortinii    strains  -\vhich   are    inevitaMe    .. 
in  iimjuhincs   Iiavinti  the  spjndk-  and   sadilk-  on   tliv   Iront   i>f  tile  ^v 
^tVi'ist.-;;  'The    ij-.rust.    couritig    sqtiarely    against    the    iH-ariii^g ;  of 
. >i  v  .>ad<ne  iiii  t;!ie  post,  teixls  to^<|;j  to  the  truth:  vw  the  alrnei-  / 
itK-rit;.    The  s:i.I<lk-  has^  a  vertical  power  tec-d  .f<;rr  millinti  as  vxyll- 
;i-  a  rajiid  (nrwer  traverse;   ,  I  I'is  niotton  is  trairsmiued.tlirf  •niih  a 
;^':iic:d  sTey    which  i>  conntiteil  hy  iiearini;  to'a  similar  screw 
^i^^t-iu;  iiitir?}.i.;:rd  i>o!Uv  ViothLit  th«^'  spindle  saddle^^mdNvHterHxearH: 
ir^.alv\:;ty<^  n'^jve  rir  miisiJl.    The  sjiindle  driviiiji  y^-aris  eitclosed  .^ 
"Avillnfiiiie  ^ad^lieiM^ith  a  piM'ti'H  esieildin^:  outwiirtl-aiitl  expose*!   s 
■  t^4j4:-.ii-^'Vas-^i.iacv- plate;:;    i  '.  :.  /    ^'-  :""■  ^'  >T ■■■:-" 

Mle.Nil^Jk-  .slices  in   a  Ion.:;   sleeveVvhfch  K'\«tlve?;'iii  ipenioi;-.  ; 
it'ii^  U.>rini:s/  the   inaiii   ^earn1t;    heiiiu   lapei'ed   <;»>  thai   atlj^tst^  / 
jryni  niiiy  ill  i!>aile  f«>r  v.ear.   The  spindle  is  (!ri\'<-h  throiic.'h  two  ::• 
lits;*-   •sjliiH    ki  \  s   set   inlo   the   sive\  \-   and   eni^.tcing   kty  wax  s;  iiv 
iljv.sptnvfrv.     It  's  fed  and  rajMdh   traversed  hy  iiieiiiis  of  a  .Screw  .: 
;i»  Ilk  >addli;  il<i:n.-;;;;^v.     .■'-■.     ":;  ..  '.V;;  ;    ;  ::!  .•'■■'.:''/■.; 
'liu    siitnilk-  coliifivn   is-  of  l>o\    form'   open   tliroUiili   the  ceiJter 
'.'  V*  ei'imicti-rl   at    the.hottonr  in   otu-  continuous   custin.i;.     It    is, 
n»'<i(I  ai    th'.-  top  hy  a  i*ai'   t'U^^iied  atul  i>rtM.>ve<l- iiit.*  thev  i 
Mde!..  thi!-   r.iakin.u  a-  very   riyiil   strnctnre.     It   is      stren-^^lhened 
n|,si«|o  hy  ril:s  locatetl  ht  the  last  tnamur  for  resistiiii;  hackward 
ntii  torsittnal  strains.     The  \    track.^  for  tlie  saihlk-  traverse  oil  , 
uie  front  of  the  cidiiniJi  have  uiu-tptal   sides,     'i'he  faces,  t(>\vard 
liie  outsjrie  oi"  tix-  coliiiun  are  hroatl,  presetitiiiii"  a  hheral.  I)e:|rinjj: 
■sMrfact    aiiain-it   vile  thrust   of  the  saddle   while  the  faces  towarti 
'heinshk   ari    at   approximately   ri).iht    an.nles  to  the   ot  lief  s,  for 
,  i-esi-stiiiji  ^i\i>  tlirust.     ;  -/.;...■   \-/  .;    ■  '         >  ''■  m C'Z  ■^-  ■    '  ■  .■'-  ['■'.  -V- V 


■Puplex    CbrttPpt   SymmetricnHy    Arranged    AbputtHe    Spindle    Axis 

:',in>j]trtatic  feeVl  m:\y  :dso  i  e  iiroyi:«k<W~t<>r  eirciilar  wiutjon  ttf  the^ 
.  ^^<ulcia1:d.  tahk    '"r  in   c  niicctii  >ii   with.  :i  fvinul  i,t:ihkv.     .Ml   feed*: 
;!te  re'^-e r^iiv'ie  ihid'  are  ii  't  ;aV<cted  .;u ; anVrtint .  per,  re\"oUrtr<.>n  l)y.' 
^cfKUiSVS  •^il^theTspindk-  -^I'eed,  --^   ..     ■     '  "^    ".■■    .;       -.'   I.       = 

An  aiixiliary  syorV  <-.ipi"'ri.  C'/ti.>i»sti'nit  c»f  a  Vfiirrow  cas4injj 
cxiendiniu  across  thi  he!,  is  furnislied  if  Te<ivitled.  ft  uas  ad- 
iu-stiiiem  till,  the  h(.<i  and  s  vif  ;f>e-saine-  beifrht  .■'asi  th^  rejiular 
work  faVk*. :;  f-i  is  l>r«'Vk|ed  wijh  a  .T-si»i  itt  the  itnji  si«TfaCe.- fvtr 
c^jmi<!n!i  tlie  \\t>ilv..  .\  facinii  head  has  xdso]»eeH  desijine<l  which 
n.ay  .be  attached  either  to  t'ie  lave  jth.te  near  <.ir  to  the  horinti 
lar.  :  h  :  is  tuovitled  with  :urtoniutic.ra«liaI  feeds  hy-  'atl^nsiabie 
lin}i:ers  afli<l  star  ;\vik-i-k  Tlu-  niachine  may  l»e  *h:|veu  t»\-  yacialile 
speinl  tKrect  citrrent  niojof.  cne  pulley  and  coimtershaft.  sinjrk:' 
jKiIley  and  speed  hox.  inuhi-speed  alternaiiny  current  niot^ir  of 
Constant  spee'r.tHvrnatiiit;  current  n5ot»«r  ami  speed  IVox.     W-htfe 
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possible  to  use  a  direct  current  motor  with  a  variable  speed  range 
of  three  to  one  this  drive  is  considered  preferable  by  the  manu- 
facturer. ..••.-■  ' 


; :       BAND  SAW  FOR  CUTTING  METAL  ;  . 

A  metal  1)an(l  saw  has  recently  been  developed  by  H.  C. 
Williamson,  1840  West  Lake  street,  Chicago,  which  is  adapted 
to  a  wide  range  of  cutting-off  operations.  It  will  cut  oflf  any 
size  stock  up  to  10  in.  in  diameter  and  is  shown  in  the 
illustration  with  a  12  in.  I-beam  in  position,  which,  it  is 
claimed,    it   will   handle   without    difiiculty. 

The  table  is  20  in.  high  and  a  number  of  holes  are  drilled 
and  tapped  in  the  surface  for  use  in  attaching  clamps  to 
special  work.  It  has  been  kept  as  low  as  possible  in  order 
to  facilitate  the  iian<lling  of  heavj-  pieces.  For  handling  bars 
or  tubes  the  table  is  equipped  with  a  back  and  vise  jaw  by 
rmeans  of  which  the  work  is  readily  clamped  in  position.  A 
swivel  back  and  vise  is  also  furnished  for  cutting  at  any 
angle. 

The  saw  is  carried  by  flanged  pulleys  which  are  attached 
to  a  swinging  frame  back  of  the  table.  This  frame  is  pivoted 
about  the  driving  shaft  at  the  base  of  the  machine.  The  saw 
is  driven  by  a  24-tooth  pinion  on  the  driving  shaft,  which 
meshes  with  a  96-tooth  bevel  gear,  the  rim  of  which  forms 
the  lower  pulley  about  which  the  saw  passes.  The  arrange- 
ment of  pulleys  is  such  that  the  saw  returns  at  the  rear  of 
the    table,    tliu>    making    it   possible    to    handle    stock   of   any 


'■■'i-^'/ ^y^K  Motor    Driven    Metal    Cutting    Band   Saw 

length.  A  handwheel  adjustment  is  provided  at  the  top  of 
the  swinging  frame  by  means  of  which  the  tension  on  the 
saw  is  regulated.  In  operating  the  machine  after  the  work 
has  been  clamped  to  the  table  the  swinging  frame  is  tilted 
forward  by  means  of  a  handle  at  the  top  until  the  saw  begins 
to  cut;  it  then  feeds  by  gravity  without  further  attention 
from  the  operator.  .An  automatic  stop  is  provided  by  means 
of  which  the  powder  is  shut  oflf  when  the  saw  has  finished 
cutting. 

It   is  claimed  that  in  cutting  off  tubes,   which   cause   con- 
siderable trouble  by  breaking  the  teetli  when   a  hack  saw  is 


used,  the  band  saw  causes  litle  trouble  because  of  its  continuous 
motion  and  uniform  feed.  ',  The  time  required  to  cut  oflf  a  5 
in.   superheater   tube   is   claimed  to  be   two   minuter,   while    i 

seven  minutes,  this  time  beiui^ 
slightly  increased  as  the  iaw  becomes  dull.  Tiie  operatio  i 
of  this  machine  requires  e  bout    V.   h.  p.  ,^     .  .  - 


PORTABLE    STEAM    OR    AIR    HOIST 


A  small  hoist  which  has  la  lifting  capacity-  of' 1,000  lb.  ha- 
recently  been  brought  out  (by  the  Inger.-oll-Rand  Company, 
11  Broadway.  New  York  Ci|y.  Due  to  its  light  weight,  whicii 
is  under  300  lb.  complete,  it  is  particularly  suitable  for  light 
lifting    service    wherever    \    portable    h(.i>t    is    required.      ^Ja. 


Portable    Hoist   for   Attachmeiit   to   a 

Founiation 


Timber 


manufacturing  and  power  planks  it  is  very  handy  for  moving 
light  machinery,  for  hoisting  ashes  and  other  waste  material, 
for  loading  trucks,  etc.  It  is  Bjarticuiarly  suited  for  service 
in  foundries  in  lifting  flasks  and  ladles.  In  ship  yards,  rail- 
road shops  and  on  constructipn  work  it  can  be  put  to  a 
varietj-  of  uses. 


The  base  is  arranged  so  that 
foundation    or    clamped    to    a 
column,   shaft  bar  or  pipe,   to 
tachcd.     The  dimensions  of  the 


it  may  he  bolted  to  a  timber 
circular  member  such  as  a 
which  it  may  be  quickly  at- 
hoist  are  2P'4  in.  by  16'..  in.. 


the  heigiit  being  20j/^  in.  The  Irum  is  6  in.  in  diameter  with 
a  space  between  flanges  of  7  inl  This  will  accommodate  700 
ft.  of  V4  in.  rope  or  450  ft.  of  5il6  in.  rope.  The  capacity  of 
1,000  lb.  is  obtained  at  a  rope  sfeed  of  85  ft.  i«er  minute  and 
a  steam  or  air  pressure  of  80  11  .  per  sq.  in. 


The  motor  is  of  the  reversib 


four  impulses   per   revolution   of   the   engine.     There   are   no 


e   square  piston   type  giving 


start   in   any   jtosition.     The 
the  motor  shaft  and  is  op- 


dead  centers  and  the  hoist  will 
drum  is  mounted  independent  o 
erated  through  a  clutch  and  gears.  Safety  is  provided  by  a 
powerful  worm-operated  band  Ijrake  lined  with  Raybestos. 
The  front  of  the  hoist  is  shoWn  in  the  illustration.  The 
motor  is  on  the  right  hand  sice  adjacent  to  which  is  the 
band  brake.  The  gear  case  is  on  the  left  hand  side,  the  gears 
and  clutch  being  controlled  by  tie  lever  shown  on  the  gear 
case.  The  throttle  lever  at  the  r  ght  controls  both  the  speed 
and  direction  of  operation  and  w  len  released  it  returns  auto- 
matically to  the  central  position,  |thu>  shutting  off  the  power 
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and  stopping  the  hoist.     The  brake  is  operated  by  the  long 
lever  shown  at  the  bottom*    v^;-  ■■.^::  ~- <:,/  '■•j 

All  moving  parts  with  the  exception  of  the  drum  are  en- 
closed, thus  insuring  against  accidents  to  workmen  who  would 
otherwise  be  in  constant  danger  of  catching  their  clothing  in 
the  gears.   ':t;r^-  -'^^-iy'^^^'  ■^'''  '■  '■  i'''  -'". 


MONORAIL     SYSTEM    WITH     FIXED 
TONGUE     TRACK    SWITCHES 


PIPE    BENDING    MACHINE 


The  frequent  demand  for  a  machine  to  bend  large  pipe  has 
kd  to  the  development  by  the  Pedrick  Tool  &  Machine  Com.- 
\)iin\\  Philadelphia.  Pa.,  of  the  machine  shown  in  the  illustration. 
This  is  similar  m  construction  to  those  designed  by  the  same 
company  for  pii)es  of  small  size,  some  nioditications  being  made 
to  secure  the  increased  strength  required.  The  main  frame  is 
ii  rectangular  casting  ribbed  on  one  side  and  provided  with 
large  bosses  where  the  gear  shaft  passes  through.  The  gears 
are  machine  cut,  of  heavy  pilch,  and  have  wide  faces.  The  ratio 
is  ample  to  permit  the  use  of  hand  power.  One  end  of  the  pipe 
t(    be  bent  is  clamped   in  position  at  the  end  of  a  quadrant  of 


Machine  for  Bending  Large  Pipe 

llie  desired  radius,  which  is  attached  to  the  face  plate.  Two 
rollers  wliich  are  adjustable  both  laterally  and  vertically  are  se- 
cured to  the  frame  of  the  macbine.  These  may  be  brought  to 
bear  on  the  pipe  at  any  desired  points.  :.':  v;"j.r. 

It  is  claimed  that  with  this  machine  two  men  can  easilj'  pu?^ 
right  angle  bends  in  pipe  4  in.  in  diameter,  the  work  being  done 
with  the  pipe  cold  and  unfilled.  The  illustration  shows  a  4  in. 
pipe  in  the  maciMiie  bent  on  an  I8J/2  in.  radius,  which  is  smallei 
than  usually  called  for  in  practice.  The  bends  made  by  this 
machine  are  smooth  and  round,  and  are  claimed  to  be  satisfac- 
tory in  every  way. 


DuNTLEV  Electric  Drill  Used  on  Radi.al  Drill.— The  Chicago 
Pneumatic  Tool  Company,  Chicago,  reports  a  new  application 
of  its  Duntley  electric  drill.  It  is  provided  with  a  Morse  taper 
shank  so  that  it  may  be  used  in  an  ordinary  radial  drill,  and 
will  be  of  particular  value  when  it  is  necessary  to  drill  small 
holes  in  large  castings  that  also  require  large  holes.  Instead 
of  using  the  radial  drill  and  running  it  at  a  high  speed  for  the 
small  drills  the  electric  drill  may  be  inserted  in  the  spindle  of 
the  machine  and  operated  under  its  own  power,  thereby  saving 
the  wear  and  tear  on  the  more  expensive  machine.  Both  the 
longitudinal  and  vertical  feed  of  the  radial  drill  may  be  used 
to  advantage  in  spotting  and  drilling  the  holes  with  the  small 
electric  drill. 


A  wider  application  of  the  overhead  monorail  s>sttm  to  the 
requirements  of  inter-sImp  transportation,  coal  and  ash  handling 
and  similar  service  has  been  Ijmught  about  by  the  recent  develop- 
ment of  an  electric  monorail  system  with  fixed  tongue  track 
switches,  which  has  been  made  by  the  Shaw  Electric  Crane 
Company.  .Muskegon,  Mich.  A  typical  two-niotc>r  monorail 
hoist  of  this  type  is  shown  in  one  of  the  illustrations. 

The  ordinary  form  of  monorail  track  switch  is  a  hinged  sec-' 
tion  of  the  runway  girder,  engaging  the  main  and  spur  tracks*' 
and  the  limitatitms  inherent  in  this  switch  ten<l  to  restrict  the 
application  of„ihe  overhead  monorail  system.  The  distinctive 
feature  of  the  Shaw  Monorail  System  is  the  absence  of  any 
moving  part  in  the  track   switch,  which   somewhat   resvi>!vlc8  a 


Fig.  1 — Two- Motor  Monorail  Hoist  Operating  on  Track  System  with 

Fixed  Tongue  Switches 

frog  in  appearance  and  operation.  The  operator  in  the  cab  has 
independent  and  absolute  control,  both  of  the  route  and  the 
hoisting  and  travel  operations.  The  hoist  may  be  run  through, 
the  switches  in  all  directions  without  stopping,  the  operator  s^'' 
Iccting  his  route  while  in  motion.  There  are  no  open  ends  of 
the  track  to  be  protected,  and  it  is  therefore  impossible  for  the 
trolley  to  break  through  and  fall  to  the  ground.  The  illustration 
of  the  cast-steel  track  switch,  Fig.  2,  shows  clearly  the  two  slots 
through  which  the  truck  sides  pass,  the  left  side  through  slot  A 
when  the  trucks  run  through  the  switch,  and  the  right  side 
through  slot  B  when  diverted  to  the  spur  track.  In  either  case 
the  truck  wheels  run  o\er  the  gaps,  but  the  wheel-base  of  the 
truck  is  so  proportioned  that  three  wheels  always  ride  on  the 
runway  flanges,  and  the  wheels  bridge  the  gaps  at  such  an  angle 
that  the  break  is  only  nominal. 

The' manner  in  which  the  leading  truck  is  steered  onto  the 
spur  track  is  shown  in  Fig.  3,  which  is  a  sectional  plan  at  the 
level  of  the  lower  flanges  of  the  I-beam  track,  showing  a  right 
hand  switch  and  the  truck  sides  of  the  trolley.     When  approach- 
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pii>*il?I6  to  ti^c  u  diK-ct  citrfcm  liiVitur  with  a  variaMc  speed  range 
<«>"  liirvohipm:  tills  drive  i.<  cuii.-idvred.  {tr*.  ft  ruble  by  the.  niauu- 

fectnxer. 'V/T  ..'■';: :'^;l-.  ^■^;'  '->■•■■  "/^  ■  -.-^ 

:     BAND  SAW  FOR  Cr  I  TINCJ  METAL   >' 


\  nitial  i>;vmr  .>a\v  has  recently  been  developed  by  H.  C. 
•\\;iUiants<ui.  1840  V\'e>t  I.ake  street.  Cbti:av;<>.  wbicb  is  adapted 
,b.  ;i.  \\-ide  rau«e  ol:  cutliiiy-off  «'perati-'tjs.     It  will  cut  off  any 

.  S.izc'  *ti»ck  hp  to  10  itv,  in  diarneur  and  is  shown  in  the 
ilhi^tratiun  with  a  12  ill.  i-heatn  in  i>o>iti<.ii,  which,  it  is 
clainuMl.   it   wiJl  handle   \viih«.ut    diniciilty. 

^  Thy  table  is  2fX  141.  iiijih.aiula  number  r.f  holes  are  drilled 
and  tajiped  in  thv' surface  J^irttse  ui  attachinti  clamps  to 
special  work.  It  1ia>be<en  kept  a.s  |u\v  as  possible  in  ordiT 
to    faci!ilTat\ jrTit    Ivaiidliiit:    nf  he:i\y   i)ieces.      I'or  liandlin.u:  bars 

,or  tube>  the  tabic  is  eiinipped  with  a  back  and  vi>e  jaw  I)y 
mc'&ns^  oi  \yli}c1v  tire  \\ork  is  readily  claiii|)ed  in  jxisitinii.  \ 
swivel  -back   airtd  A iM'    is   :i3sf>    luniished    inr    cutting:    at    an.\ 

;^ogje/     .'-  J  ;■■-::-;■;■:■ 

.  The  saw  is  Carried  b\  llanued  pu!ley>  w  iiicli  are  attaciud 
40  a  .swHny:Jn^.  iVatJR'  back  idVtlre  table.  rhi>  name  is  pivoti.l 
aiboiu  the  drivin;^  ;:,ljaft  at  the  base  ol  the  machine.  The  saw 
}<  driven  by  a  24-t<u.ih  priiiori  on  the  dri\itij;r  shaft,  which 
meshes  with  a  '*>-to<)fli  bevel  imar,  ibe  rim  .>f  which  fMnns 
the  lower  7>uHeyab<>iii  vxliich  ihe  saw  j)asse.s.  'j'hc  arrani,a- 
nient of  pulleys  is  .nuch  thai  the  *a\v  returns  at  the  nar  "i" 
t'he    table,.,  thu-makinjii    it  pos-ibje   to   haiKlIo    stock    oi"   any 


■•{  ;> 


■■.••:'■;;  v";.      -Motor    Driven    Metil    Cutting    Bnnd    Saw  :     .', 

lengtii:  .V  lian<hvheel  adlnsttlunt  i~  i)rovidfd  at  the  top  of 
the  s\yiny:inj^  franie  bv  nieans  of  which  the  len-ion  on  the 
■saw,  is  regulated:.-  In  opevrating.  the  iXiachiuc  alter  tlie  work 
has  been  clampeil  to  the  table  the  swinging;  frame  is  tilled 
forward  by  means  of  a  handle  at  the  top  until  the  saw  be'-:iiis 
to  cut:  it  then  feeds  by  gravity  witlif>nt  further  attention 
frorii  the  operator/  :^.tt-;mtomatic  -t-'i>  i-  provided  by  mean^ 
of  which  the  power:  is  iilnit  oflf  when  ilu  saw  has  finished 
cuttinjjT. 

It    is   claimed  thai    in    cutiiiiy   off   lulie-.    wliich    cause   c<^)n- 
side.^abletroubh'  by  Ijr&akinj,?  the  teeth  when   a  hack  saw  is 


!■: 


-'> 


Vo!   '88.  No,  ^  . 


used,  the  band  saw  can. m--  b*  iK    ir. 'ubU   hecai:>v  nj  it.-  ointimi..r 
motion  and  uniform  feed.  Iriu-  time  reqinred  t(    cut   off  •,   ■ 
iiu  -uperheater  tube    is   claimed   to   be   twi     minute-,    wiiile 
.>    in.    round    bar    ri(|uire-    -evin    nihiute-.    tliis    tjm-e    l^ieiiK 
sb.Libtly   increased  as  the   s  iw   bec.iine-   <hill.     Tbt-   o|>eratio 
;«'i   lliis  Hiac.hiiie  requiro  a  loiit    '.i-   b.  i^,  ^  !;  ! 


PORTABLE    STE\M    OR    AIR    HOIST 


.   A   suiall   hoist   which   has  J   iiflin.tr  capai'tty  of   I.dfKt  lb.   ha- 
recently   beeh  bnu^yrht   out  iy   tlie    I n.^rer-oll- Kand  Conipam 
II   r.n.adway.  \\u   York  I  ill .     Dut f  it-  li.udit  vveij^dit.  whicli 
is  under  MM\  lb.  complete,  itl  is  particularly  suitable  for  lijfhi 
lifting    >ervice    wheryver    a     ior.table    hoi~t    :>    rv<j\lti'ed.      1u 


Portable    Hoist    for   Attactimei  t  to   a    Column    or   a    Timber 

Found  Jtion 

manUlactnnnu  and  powrr  plant;  it  is  very  iiandv  f^-r movin 
li.ylit  m.ichiiury.  for  hoi>tin!4  a4ve>  and  otluT  waste  materia 
for  loadin.i,'  trucks,  etc.  It  is  larticularly  suited  f<>r  servic 
in  foundrie-  in  liftin.L;   lla-k-  anil   ladle*,  'lu  ."«.hip  yards,  rail 


on    coiistrnctii 


1    w 


road    -Iioj)>   and 
variety   of  uses. 

rile  ba-e  i-  arran.yed  so  that 
foundati'-ii  or  clamped,  to  a 
cohmni.  >bafT  bar  or  pipe,  to 
tached.  Tlie  dimen.-ions  of  the 
the  heiiiht  bein.y  20' s  in.  The  <  um  i>  (>  in.  iri  diaineter  with 
a  ^r>ace  between  llan<jres  of  7  in.  Tbi>  Vyil!  •ai.cownn(''<!ate  700 
ft.  of  'i  in.  ro|)f  i.r  4.^(>  ft.  of  .^'  6  in.  ropi  The  capacity  of 
1.000  lb.  is  olitaiiied  at  a  lopi-  >i  -fd  of  1*5  :i.  per  rninntr  an<l 
a  >team   or  air  |>ressure   of  SO  II 

TIu-    motor    i>    of    tin-    re\er-ilil 


1- 

1  ifk    it    can    bv    i«ut  ■  to  '  a 


I  liiay  be  t.olVed  te-  ;a  timber 
ircular  inetnber  >;uc|i  as'  a 
\  liicli  it  may  Ik-  4|uickly  iit^ 
loist  are  21 '-4   in.  bv   I6'j  in.. 


I'er  s-<,'.  tn.    ■ 


•1"    lyj'v   j.:i\ui.u> 

tour  impulses  pi  r  revolution  ofl  the  engine.  Ihere  arc  no 
dead  ci-ntir<  and  the  hof-t  will  Isiart  iti  any  i.o«.ilion.  The 
drum  i>  mounted  independent  ofjtlic  motor  -haft  ami  is  oji- 
erated   tbroU'^b   a   clutch   and   treats,     .^"afety   is  |»r«»vide<l  iiy  a 


]>ouerful    worm-operated    band    b 
The    front    of    the    hoi-t    is    show 
inoifr    i-    on    the    rij^lit    hand    sid 
band  brake.     The  ^rear  ca-e  is  on 
and   clutch   bein.t;   contro|li<|   by   t 
The  throttle  1 


ake  line<'i  with  Kaybestos., 
1  in  the  ilhi-tration.  Th«- 
adjacefu  tt  vvhiclv  is  the 
he  left  hand  side  the  .trears 
e  ]e\er  shown  on  the  Kt*>"' 
In  contr«^d-  both  the  speed 


ca-e.  1  lie  tlirottle  lever  at  tile  ririit  contr«^d-  both  the  speed 
and  direction  <>f  ojieratioii  and  wljen  release*!  it  returns  auto- 
matically tf»  the.ci  ntr.il  po>ition.  Ihu-   sht'.niiif..;   ((ff  the  power 


••.!•'■: 


'4' 


.   f   ^  -  ■; '   '•- 
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"a/si  htoinpirig  the  hoists    Tkc-i>rHke^ 

■lf(.;5^^f'$ho\vii  at  tin.'  bottoni,,':   ,:  ■■'i^  .>^::;r/'.--  ^V:^ 
■  ■  v'^^^^^^^  •  iiio\  illy   part-   w  itli   tlic  excciu ii Vu"  or  tlio   driirii  arc   eii- 
K ".irod.  thus  insuring  agaiii>t  accidents  tu,vvfirknu'U\vho\vould 
-ciiicr«jse  be  ill  coustaiJt  d  cl<.>thiiig  in 

:-V'-(.-: i-geaFs.  '■;''■■  -  %  V;,:  ^::y-;: .;  •■. :.  .  :..•■    ,  r-:: -. '■■.,\  ■::-:--  ';•:'   ':  -■'-■  ^^ "-■-''{  ■-  .:■■'. 


MONORAIL     SYSTEM     WITH     FIXLD 
TONGUE    TRACK    S\VHC:HHS^^ 


PIPE    BENDING    MACHINE 


X  The  fteqncni  doniand  for  a  machiiic  to  bend  largo :  viye  lia< 
li  cT  t-t>  the  di-vcb'pmcnt  by  the  T'edrrck  Tool  &  Macbint;  Cpni- 

•  ;  ;iuy.  riiitackiplvia.  Pa.,  of  the  tTiacW  the  illustratioji. 

-Tlii;*.  \>   similar   in   c«iii^tructi'»n   to   thixse   dt'^Jenffl   by   ihv   >"ami' 

.  cuinpaiiy  for  i!Uie>  oi  small  .size,  sr.hH"  tn<»t!i>jc;iiurfis  bcitig  made 
ij,'  secure  the  inei'eascd  strength  rcqubtfL  Xhe  niaiij  traiiH-  is 
:i  tectatigiilar  castiitg  riliJ^d: jpin  f>l^}^'  side  rijid;  provideC  v>*ith? 
t'tf-ge  bosses   where   the  gear  shaft  passes  tlvr<  >iigh.     The  gear> 

vi're  iiiaCliine  ciU.  <.'f  heavy  pitch,  .an<l  have  wifle  faces.  T.lie  ratJVj 
\<  atriirle  to  pertiiit  the  u«re  of  hand  :i«)\ver=  One;  end  of  the  pipe 
t'^  be  Jk^uI  is  daniped  in  jHt^itiopal  the  citd  of^  a^ 


■•    :^;  V  {-;'>■,,'.  .:^'-       Machine  for  Bending   Large  Pipe  ..>,;•  ^;s\'^';  /- 

ihe desired   radiiis,   which    is   attached   to   the  face  plate.     Tw'm 
■.;•   ^."'ri.ltofs  wiiich  are  adjustable  both  laterally  an< I  vertically  are  se- 
;    ciired  to  the  ftarne  of  the  vHUKiitne,     These  iinajVbe  br<)iight  to 
^     -    bear  on  the  pipe  at  a»iy  desired  poiitts.-;;;'     -.  •       C  ,  "        ;; 
;  V      It  is  claimed  that  with  t!iis  madiiitctW'intcif  can  easily  pur 
'.-;. right,  angle-  Lends  in  pipe  4  in.  in  diameter,  the  work  being  don': 
^  VAvith  the  pipe  cold  aitduu filled.     The  illiistraticm  shows  a  4;  iiil 
:    !"Pe  in  the  machine  Irc-nt  nn  an  18^^  iii;>  radius,  which  is  stnallei 
;        than    usually    called    for   in   practice.      The   iK-nds    niadc  by   this 
'.  -  '.'''=«cbii>e  are  sni.xith  and  round,  and  are\  clairtu-d  u»  be  satisfac-- 
•■  .■■■■■.•.b>iry  in  eA-ery.  way. ..--;.  :''-■..'-  ''■/'':.-■.''■/'['■'■'':-■:-'<'_-  -^  ^•.  :;■■",■."  .  '  ^■•■;;.  "  ^ 

• :;  '  T^i '^Ti-Kv  1>i.k(  tkjc  Drii^l  ysjjH  ox  RaihaI;  J)i<ji.L.^The  Chicago 
'   >^J*i'eiimatic   7  o<.>f  Gjinpaiiy,   Chicago,   reP:''''**  a:  new   ai>plicatiotr 
•■    '^'f  its  Duntley  electric  drill.     It  is  provickd  with  a  Morse  taper 
</..    ^Jl^^;n^k   So  that  it   may  he  used  in  an  ordinary   radial  drill,  an<l 
.    .  :  ■:^"!'   he   of  p;^  value   when  it   is   necessary  to   drill   small 

:  _-/1io>es  in  large  castings  that  also  refiuire  large  holes.  Jhstead: 
;J>pof  u<ing  the  ra<lia! drill  an<I  running  it  at  it  high  speed  for  the 
:vy^"i«^ll  drills  the  electric  drill  may  be' iiTsertecl  in  the  spindle  of 
^^oie  machine  and  operated  under  itsowii  powet,  thereby  -a\ing 
<:  the  wear  arid  tear  on  the  more  expensive  ntaehine,  Both  the 
^;::.  rlongitndinal  and  vertical  feed  of  the  radial  drill  may  be  used 
•JVto  advantage:  iiii  ^potting  .and  drilling  the  holes  yiith  the  sniall ' 
■;-'\-;.e!mric  drilk    .     'i\  ^"-: -'■:■:■:■'  ',■■'-         '-'-:^'   ':' ['^^ /■'■:'  \ -'-■.-■-•:■'■. X  ■■■■I' ' 


,  ,  >Vv witle'f  •  api>iicatii>n  < a  the  >-vcrliead  m"n>Tail^s vstvm  to  the 
,req[uiti.iniChts  of  intxTr>hf>p  iransp<iriali<>n.  cVial  atl^i^^^ 
and-  siinibir:>eryiax  ha^  Jkeii  lirougln  aljom  bj  tJit' recviit  kttvelop' 
riiviit   of '  ill!   electric :  «!■  -ni  .rail    >ysteitt  ' w;iti\  :)\ed:'  toiigue,  track. 
i  switclreSv  \>  ^ieh'  has  ^bt' u  /made   by   the  .Shaw-  klecftic   Crane. 
Vr<'ttrpany.^Muskeg<tfi.     Mich.       V    typical'  tA\J>'riiitJ>T^:4n<-'iu 
li«ii:!«t  <.'i ;thi>  iyivi-;  isshitwn  in  >-ne,:V^^         inusttiitiotis      "  -"';  •  ;:  :.'. 

The  iirfirnain    ftvriJi  <ff  in/Mi -irail  *raciv.  switv^r.ir;  ir  bin>:<^   s^^^ 
tii^rij  ^if;  llKr'riunvjjy:  ginUr.   engaging  ilu-  maiiV  .arvili  -pur  ir:icks:i;, 
ahdvthehinit;itif  Ills'  inherinl   in   thiv  switvh   ti-tltlu*.  rcStrivt    t-hc 
appli:C;iti:oij  -(-.f   the   o\  eriiead    niuiiorail   >A:?-teitK;  .  4tie^:di>linv:,tivc 
featiirc'  \>i'  the    Siiitw    \l.*t^na-1  .Systv»«;  is    the  :^b~ytyvU^^^^ 
movirrg  pari   innlie.;  track  >;\vitrb,   wjiich  sume^1^;.i/ti»^^r'bk  s-  a;;^ 


Fig.  1— Two- Motor  Monorail  Hoist  Operating  on  Trac»<  System  with 

Fixed   Tongue   Switches 

frog  in  appearance  ainl  .i|»erati<>n.      the  iJiK^aiV  t  in  ':he  c;d>  has 
inde|)endent  and   abs<>liiie   contnl,   both,  ut    the   ■"<>ute:  aiv<i    the 
h^>i^ting  arid  tiav:e}i ipi-ratii  ills.     The  h'lijU^  may  ?i't    ri^jv  thnliigh 
the.  switches  jnc^aU;xlirectii,tnswithotitsfOrt>mg.  the;  <'j>erat-«/^V  se-  ; 
lei'ing  bis   roHte  while   in   m"tion.     There  are  iio^^^j^en   ends  c^ 
the  track  t<»  !«■  protecteil,  aird  it  is  theref<ir<-  tnijm^viUU'   f"T  the 
troUvV  lo-bnak  thro^igh  and  t:dl  t<>.  lliV  gri.und:     1  he  ifkistnition 
of  the  cast-steel  track  ow  itch.  I'ig.  2,  sltow*'  i^learly  the  lu'<^  rfots . 
tlirongh  which  the  truvk  sides  iiass.  the  left  >iidetbfoughsi<»t'.:li 
wIhh    the   trucks    run    tiir«<ugh    the    switch,   am!:  tIk    right    sid^ 
through  slot  ti  when  diverted  to  :the  spur  tj-ack.'  Ir.  either  ease, 
the.  truck:  \vheels  run  over  thv  gaps*  hut:  the  '\yh«'t1--Y«ii>v^\o 
truck  Ik  so  pr<>p<trti<rned  thm  three  wht-vb'  alivalyvriiU'  oft  thj? ' 
runway  tTanges.  and  the  whi-els  bridge  tlu'gai>s:;it:>t:ic!v^:ari^ 
that  the  break  is  only  nominal.        .--,  ■■;    '■.r^:^  /. '''^-/-^ ':■:['- lil''-- ■_;'-■  i':i 

The Vinanner   in    whie'i    the   Ieadin.g. truck   is   steeHdow 
spuf  track  is  sh^wn  in    big.  3.  which  ;is\;a^^^tiiniart>lari  at  ri^ 
levvl  of  the  I'lwer  flingvs  <>f  the  1-1  team  tr.ick    -h<'.«iug  ^  t-,viilit;; 
ihand^vvitcli  ami  the  truck  sides  «)f  the ,tn -lie}.   AVl/<t^;i|{-r.aCh» 
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ing  thf  track  switch  with  the  intentidn  c^f  running  onto  the  spur, 
the  horizontal  roller  Tj  located  in  the  front  of  the  leading  truck, 

■  is    raised    hy    the    steering    lever    in    the    cage    and    engages    the 
-."r-.  curved  flange  ^S"  on  the  underside  of  the  central  tongue  of  the 

.  -.switch.     1  he  advance  end  of  the  flange  is  shown  in  the  illustra- 
/,.i  tion  of  the  switch.  Fig.  2. 
;  '  ;     In  this  manner  the  leading  truck  is  swiveled  and   diverted   to 

;.-thc   s])ur   track.      Xo   steering   operation    is   necessary   to   return 
from  the  spur  to  the  main  track  nor  to  run  through  the  track 
.':     switch  in  either  direction  on  the  main  line. 
>■•'  v;    The  method  by  which  the  trailing  truck  is  compelled  to  follow 

■  so  that  the  trolley  cannot  split  the  switch,  is  shown  in  Fig.  4.  The 
smaller  diagram  is  an  enlarged  sectional  plan  showing  the  r^  ir 


.■1  •■■•'■  •-'.' 


Fifl.  2 — Cast  Steel  Track  Switch 

ilruck  frame  and  a  portion  of  the  trolley  frame  which  joins  the  two 
trucks  and  supports  the  hoisting  machinery,  taken  at  the  level  of 
the  trolley  frame.  Lines  L,  R  and  /■  represent  the  center  lines 
respectively  of  the  leading  truck,  the  rear  truck  and  the  tro'.ley 

;  .fraiM.  The  trucks  swivel  on  the  trolley  frame  through  angle 
A.  which  is  limited  hy  an  adjustable  set  screw  .S7  in   truck  side 

Rr. 

:  Assuming  ho\h  trucks  to  be  oil  the  main  track  and  ajtproach- 
ing  the  switch,  center  lines  L,  R  and  I-  tlien  lie  in  the  same  ver- 
tical plane  and  the  angle  .1  is  zero.     As  the  leading  truck  pro- 

'.tceds  iimund  ilie  curve  ot  the  spur,  the  trolley  frame  swings 
around  with  reterence  to  the  center  line  A'  of  the  rear  truck, 
an<l   the   angle   .1    increases.     When  the   rear   truck   readies  the 

=  point  -where   tlic   curve  begins.  ar>   shown    in   the   engraving,   the 


<1  M^,^^^,   ,„(  j^ 


length  of  arc  whose  chord 


N 
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is  the  center  line  F,  as  this  arc  de- 


termines the  angle  ./  for  which  the  set  screw  .S7  is  adjusted, 
beyond  this  arc  any  longer  radius  may  he  employed.  Set  screv, 
.S\?  in  the  truck  side  R^  pipvides  for  similar  operation  on  left 
hand  switches.    Both  trucks Vembody  the  steering  feature  and  the 


Fig. 


-Means  by  whkh  the  ^ar  Truck  Is  Automatically  Cor 
pelled  to  Follow  Through  the  Switch 


set    screw    adjustment,    so   thai    operation    in   both    directions   is 
identical. 

Several  installations  of  this  monorail  system  are  reported  to 
be  in  successful  operation,  thi  capacities  ranging  from  two  to 
si.x  tons.  The  hoist  is  built  ciHier  with  the  single  lift  as  shown, 
or  with  a  double  hoist  for  iiantlling  the  ordinary  two-line  clam- 
shell bucket,  two  separated  holding  lines  Ijeing  employed  to  pre- 
vent swM'veling  of  the  bucket. 


1 

A    PROCESS    OF    GASEHARDENING 
WITH    GAS  i 


(las  [•"urnace  Company.  24  John 


A   process  of  casehardening  ii  which  gas  is  used  as  the  car- 
bonizing  agent    has    recently    bten    developed    l)y    the    .American 


street.  Xew  York.     The  process 


is  performed  in  a  slowly  revolvli  g  cylindrical  retort  into  which 
the  carbonizing  gas  is  injtcted  kinder  pressure.  From  this  gas 
the  work  absorlis  volatile  carljo  i,  arrangements  being  providil 
for  venting  the  waste  gas  as  reiii 
of  cariiou   ]ieiietration. 

The  drawing  slu.ws  a  lijvg'tud 


^I>" 


red  to  insure  a  maximum  speed 
nal  sectioral  elevation  of  si  gas 


5 


\^ 


B 


^%^ 


Fig.  3 — Section  Through  Truck  Side  Frames  at  the   Lower  Flange  of  the  Track   l-Beam,  Showing  a   Right-Hand   Switch 

eavv  w 


set  .>Jcrew  .9/  engages  the  frame"  casting  and  angle  .1  has  attained 
its  maximum  value;  as  the  trolley  proceeds  beyond  the  position 
sh<  wn.  the  frame  casting  slews  the  rear  truck  around  and  com- 
pels it  to  follow  to  the  spur  track.  It  should  be  noted  that  this 
operation  is  automatic,  and  entirely  independent  of  the  initial 
steering  operation.  The  <mly  essential  condition  is  that  all 
curves   (,n  the  .same  track   svstem   have  the   same  radius   for  a 


carbonizing  furnace.  The  heavy  brought  iron  retort  A  is  sur- 
rounded l)y  a  cylindrical  furnace  bpdy,  within  which  it  is  rotated 
on  rollers  attached  to  the  ends  )f  the  furnace.  The  work  is 
confined  within  the  retort  betweei  two  pistons,  large  air  spaces 
being  provided  between  the  pistoi  s  and  the  ends  of  the  retort. 
The  carbonizing  gas  is  admitted  through  one  piston  and  the 
waste  gas  vented  through  the  oth*r. 
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\  complete  plant  consisting  oi  a  carlion  gas  producer  and 
t\\\'  furnaces  is  shown  in  the  illustration.  The  furnaces  are 
supported  by  trunnions ;  and  the  pipe  connections  to  the  furnace 
anil  retort,  together  with  the  chain  and  sprockets  by  means  of 
wliich  the  retort  is  revolved,  are  so  arranged  that  the  furnace 
may  he  tilted  for  convenience  in  tilling  and  emptying  without 
disconnecting  the  pipes  or  the  driving  mechanism. 

The  generator  supplies  gas  made  up  of  carbon  vapor  derived 


t<:- 


..-■'  '^p         Sectional    View   Through   Carbonizing    Furnace  ....■•!.  *:.lc 

from  refmed  petroleum  and  a  neutral  g2s.  coml)ined  in  such 
I)r()])ortions  that  the  absorption  of  carbon  by  the  work  will  take 
place  without  the  formation  of  obstructing  carbon  deposits.  Each 
generator  has  a  capacity  sufficient  to  supply  two  machines  of 
the  type  illustrated.  In  many  cases  it  is  possib'.e  to  use  ordinary 
illiminating  ras   as   the   carbonizing  agent,  thus   dispensing  wttb 


length  of  time  than  work  near  the  center.  Volatile  carl>on  linds 
its  way  into  slots,  holes  and  cavities  into  which  sufficient  solid 
material  to  produce  the  desired  penetration  could  not  be  packed. 
There  is  also  a  saving  in  time  due  to  the  shorter  period  required 
to  heat  the  volatile  carbon  retort  to  the  temperature  at  which 
carbon  is  ahsorlied.  ^ /-.v    -•,.::'  v  ;' jV'-v- -:  ,y.-:^\,\"" 

Kach  machine  of  the  size  shown  in  the  illustration  is  claimed 
to  require  for  fuel  400  cu.  ft.  of  illuminating  gas.  or  its  heating 
equivalent,  per  hour,  carbonizing  gas  being  furnished  at  a  cost 
of  about  10  cents  per  hour.  1  he  retort  requires  renewal  a*^  a  cost 
of  $48  after  a  service  of  about  400  hours.  ;;-...,•  ' 


SERVICE    RECORDS     OF     CHROME-VAN- 
ADIUM    ROLLED    STEEL   TENDER 

/"j^>H.  .  ,    :,..,.  .  WHEELS  :K\ 


In  order  that  the  relative  merits  of  various  types  of  tender 
v.hecls  might  be  deiinitel\  determined,  three  successive  lots  <}f 
Mikados  purchased  by  the  (irand  Trunk  during  the  past  year 
2nd  a  hah  have  v.ach  been  equipped  witii  different  tyiies.  The 
tenders  of  these  engines  have  a  capacity  of  9.000  gal.  of  water 
iind  l.Vtons  of  coal;  they  have  a  total  weight  in  working  order  of 
172,100  lb.,  and  a  load  per  wheel  at  the  rail  of  21.525  lb.  There 
were  25  engines  in  each  lot.  the  tenders  oi  the  first  U>t  being 
equipped  with  untreated  carbon  steel  tired  wht^els,  the  second 
tot  with  oil  treated  rolled  wheels  of  carbon  steel,  and  the  thirdF^ 
lot  with  oil  treated  rolled  wheels  of  chrome-vanadium  steel.  l>oth 
the  rolled  wheels  of  carbon  and  chrome-vanadium  steel  were 
made  by  the  Standard  Steel  Works  Company.  One  of  tlie  seri- 
ous problems  of  locomotive  n^aintenance  witli  which  the  (irand 
Trunk  has  to  contend  is  the  large  amount  of  shelling  of  wheels 
and,  tires   during   tlic   severe  c/ild  of  the   winter   month .s.     The 


Complete  Carbonizing  Plant,  Made  Up  of  Gas  Producer  and  Two  Furnaces. 


■:i  tlie  generator.     Whether  or  not  this  can  be  done  depends  upon 

the  gas  available,  which   must  l)e  low   in   sulphur. 

;.-;      By   the   use   of   gas   the   process   of  carlionizing   may   be   per- 

i:,  formed  with  much  greater  uniformity  than  is  possilile  where  the 

work  is  packed   in   solid  carbon.     All   parts   of   each  piece  and 

all  pieces  included  in  a  charge  are  subjected  to  exactly  the  same 

treatment,  thus  assuring  uniformity  in  the  depth  of  penetration. 

<^>wing  to  the  low  heat  conductivity  of  the  various  solid  materials 

%  used  as  carbonizing  agents,  work  near  the  outside  of  the  retort 

-■  Avill  be  subjected  to  the  carl;onizirg  temperature  for  a  greater 


conditions  under  which  the  test  was  conducted  atT<^rde<l  an  op- 
portunity to  make  a  thorough  comparis(«n  <if  the  advantages  of 
the  three  types  of  wheels  in  this  respect.  The  steel  tired  wlieels 
entered  service  during  a  period  from  late  in  January  to  the  early 
part  of  March.  1913.  The  oiled  treated  carbon  steel  wheels  en- 
tered service  in  .\ugust  and  September,  1913.  and  the  vanadium 
steel  wheels  during  November  of  the  same  year.  .Although  the 
iteel  tired  wheels  were  in  service  during  a  longer  iH?riod  tlian 
either  of  the  two  types  of  rolled  wheels  they  saw  little  service 
during  the  winter  of  1913.  and  their  service  during  the  severe-;^ 
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cold  of  the  past  winter  is  considered  as  tlie  real  test  i>f  their  abil- 
ity to  withstand  shelling.  All  cases  of  shelhng  on  these  wheels 
occurred  during  the  past  winter. 

The   records    from    tlie   date  the   first   lot   of   Mikados   entered 

.service,  mud  May  1,  1914.  sliow  that  during  this  period  three 
pairs,  or  3  per  cent  of  the  chromt-vanadiuin  steel  wheels  had 
been  removed  on  account  of  shcllint!;,  while  nine  pairs,  or  9  per 
cent  '.)f  carbon  steel  wheels  and  17  pairs,  or  17  per  cent  of  the 
steel  tired  wheels  had  l)ccn  removed  from  the  same  cause 
Further  comparison  showed  that  a  total  of  8.])er  cent  of  the 
vanatlium  steel  wheels,  22  per  cent  of  the  carnon  steel  wheels 
i;tul  52  per  .ent  of  llie  steel  tired  wheels  had  to  be  removed 
from  all  causes,  including  sharp  flanges  and  tread  wear.  Owing 
..  ..>he  longer  service  of  the  steel  tired  wheels,  however,  which 
JicCouiits   for  the  larger  numl)er   of   renewals   due   to   tread   and 

.flange  W;.'ar,  no  comparison  is  justified  except  as  to  the  shelling 
put  of  the  treads.  '    ",' 


■■  >     t   ,'■'  ;'* 


HYDRAULIC  BUSHING  PRESS 


The  hydraulic  press  shown  in  the  illustration  is  designed 
especially  for  use  in  railroad  shops  for  pressing  on  and  ott 
bushings  and  is  built  by  R.  D.  Wood  &  Company.  Philadel- 
phia, Pa.  It  is  operated  by  a  belt  driven  double  plunger 
putnp  and  is  equipped  with  a  release  valve,  safety  valve  and 
pressure  gage.  The  pump  valve  is  made  of  a  solid  steel  forg- 
ing  which    is   bored   out   and    fitted    with    bronze    valves   and 


Hydraulic    Bushing   Press  with   Capacities  Up  to   150  Tons 

seats.  The  pre^s  cylinder  is  made  of  open  hearth  steel  and 
is  fitted  with  a  .-.emi-steel  ram  provided  with  cupped  leather 
packing.  The  ram  is  counterbalanced  and  is  guided  bj-  the 
four  coIumn>  which  form  the  frame  of  the  press.  At  the 
top  of  the  press  is  a  short  crane,  shown  in  the  illustration, 
which  is  provided  with  a  trolley  for  handling  heavy  work. 
This  is  not  regularly  provided,  but  can  be  furnished  if  ordered. 
Presses  of  this  type  are  built  in  capacities  ranging  from  30 
loiia  tp  150  tons.     The  diameter  and  stroke  of  the  ram  for 
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tile  \artous  capacities  ratige  Irom  6  in.  by  14  in.  to  9  in.  i.y 
24  in.    This  press  ha>  bet  n  developed  to  meet  the  demand  f  .r 

number  have  been  installed  with  a 
handling   bushings,   crown    brasses 


increased  capacity  and  a 
capacity   of   100  tons   for 
and   similar  work. 


\ 


ELECTRIC    LATHE  CENTER  GRINDER 


The  usual  method  followed  in  truing  up  lathe  centers  i>  to 
grind  the  center  while  re\X)lving  in  the  spindle,  by  means  if 
a  tool  post  grinder  mounted  upon  the  carriage  of  the  latlit 


After   having    secured   the 


several  trials  before  an  ad 
in   which   its   spindle   and 


ixis    of   the    grinder    at    the    proper 


angle   with   the  axis  of  thi;   lathe   spindle   it  usually   require 


ustment  of  the  grinder  is  secure. 1 
lie  lathe  spindle  are  brought  into 
the  same  plane.  L'ntil  thid  adjustment  is  secured  the  spindle 
cannot  be  ground  accurately  to  a  60  deg.  angle,  but  will  ha\c 
a  curved  surface. 

The  portable  electric  gri  ider  shown  in  the  illustration  has 
been  developed  by  the  Xei    &  Smith  Electric  Tool  Company. 


Grinder  Centered   In  the  Tailstock  of  a   Lathe 


Cincinnati,  ()\\\o,  to  overcomelthe  difficulties  arising  from  the 
necessity  of  this  adjustmen  .  Instead  of  attaching  this 
grinder  to  the  tool  post  it  i:;  supplied  with  a  taper  shaiik 
which  is  inserted  in  the  tailstdck  of  the  lathe  in  place  of  the 
regular  dead  center.  Since  the  axis  of  the  spindle  in  tlu- 
grinder  and  the  axis  of  the  taper  shank  intersect,  the  grinder 
is  at  once  in  the  proper  positi)n  to  grind  a  60  deg.  angle  on 
the  center  in  the  headstock  an  1  no  adjustment  is  required  by 
the  operator.  In  order  that  tlJc  grinder  may  be  interchange- 
able  on   different   size   lathes  at  number  of   taper   shanks   are 


furnished,  corresponding  to  the 
all  of  which  are  secured  to  th 


fitted  to  the  grinder  body.  Tlie  grinder  weighs  about  18  lb. 
and  is  designed  for  operation  en  a  110  volt  circuit  at  a  speed 
of  about  6.000  revolutions   per  minute. 


Makkxc,  Tkaci.ncs  Without  I  jk. — A  drafting  fabric  has  been 
put  on  the  market  by  the  Universal  Drafting  Machine  Company. 

iking  blue  prints  from  original 


various  size  groups  of  lathes, 
grinder  by  a  standard   shank 


-•>  .  -  •  -o 


t  leveland,  Ohio,  to  pernnt  of 
drawings  without  requiring  the  tike  of  ink  or  pencil.  The  fabric 
is  a  cloth  covered  with  a  thin  skin  of  hard  brown  material,  and 
drawings  are  traced  on  it  by  mekns  of  a  beveled  steel  point  or 
scriber.  Corrections  may  be  made  by  means  of  an  ordinary 
steel  pen  and  ink.  Lines  may  thfcn  be  drawn  through  the  cor- 
rections. It  is  also  easy  to  chanie  a  full  line  to  a  dotted  line 
by  filling  in  the  spaces  with  ink.  The  steel  point  used  may  be 
inserted  in  a  compass  when  it  is  \required  to  do  circular  work. 
Blue  prints  made  in  the  ordinary  *ay  give,  of  course,  dark  lines 
on  a  white  ground. —  The  Iron  Asi 


.■-■.■-'.:    •.•'•>  • 
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(  Ml  Sunday,  August  16;  according^  to  a  press  despatch,  the 
Mini  of  $25,000  was  taken  in  by  the  government  in  the  shape 
of  tolls  for  the  passage  of  vessels  through  the  Panama  Canatr  ■ 

A  standard  dining  car  of  the  Chicago,  Burlington  &  Quincjr  '■ 
ha-  been  selected  by  the  state  pure  food  commissioner  of 
Xi'braska  to  demonstrate  the  proper  method  of  serving  food 
on  dining  cars,  at  the  state  fair  to  be  held  in  Lincoln,  Scptem- 
hir  7  to  11.  All  meals  will  be  served  to  the  fair  visitors,  who 
will  be  allowed  to  inspect  the  kitchen  and  see  how  the  work 
i>  conducted.       ;.     •    ..-^.v  •  •^- ■  -  ■  .  \  -•  •  ■  ■  s^-:..:  ~  '    ' 

The  monorail  street  Car  line  which  was  liuilt  in  the  northern 
part  of  Xevv  Yv>rk  City  a  few  years  ago  appears,  after  many 
vicissitudes,  at  la-.t  to  be  dead.  .A  new  line  of  ordinary-  street 
cars,  with  storage  battery  motive  power,  was  put  in  service 
.\ugust  18.  The  line  is  froin  the  City  Island  station  of  the 
Ww  York.  New  Haven  &  Hartford  Railroad  to  Belden's 
point,  about  3  miles.  The  opening  of  the  line  followed  the 
condemnati«»u  of  the  monorail  as  unsafe  a  few  months  ago. 

The  safety  bureau  of  the  El  Paso  &  Southwestern  has 
i.ssued  a  circular  showing  the  behavior  of  3,607  automobiles 
and  their  drivers  observed  during  the  period  of  one  week 
wltile  crossing  the  tracks  of  the  road  in  El  Paso.  It  was 
fuiuid  that  2,907,  or  80  per  cent  of  the  drivers  of  these  auto- 
niol)iles.  did  not  look  in  either  direction;  620,  or  17  per  cent 
I'll  iked  only  in  one  direction,  and  only  80,  or  2  per  cent,  took 
tlu-  precaution  t<>  look  both  ways  before  crossing  the  tracks; 
wliile  296  of  the  number  who  looked  in  neither  direction 
crossed  at  a  speed  greater  than  20  miles  an  hour.  And  six 
of  this  number  saw  the  flagman  and  crossed  the  tracks  disr,  . 
regarding   his   signal.  'v:- 

In  a  paper  on  the  Compound  .Articulated  Locomotive,  pre-  ■ 
'sented  by  Anatole  Mallet,  originator  of  the  Mallet  type  of 
locomotive,  before  the  Institution  of  Mechanical  Engineers  at 
tlu-  Paris  meeting,  held  in  July,  a  method  of  comparing  the 
vvcight  of  liicon.otives  with  the  weight  of  rail  was  mentioned. 
Mr.  Mallet  showed  that  in  1829,  engines  weighing  five  tons 
ran  on  rails  of  34.2  lb.  per  yard,  which  was  equal  to  327  times 
tlic  weight  of  rail  per  yard.  In  1846,  engines  weighing  22 
tons  ran  on  rails  of  70.52  lb.  per  yard,  which  is  700  times  the 
weight  of  rail  per  j-ard.  In  1880,  56-ton  engines  ran  on  rails 
of  84.6  lb.  per  yard,  which  is  1,480  times  the  weight  of  rail 
])cr  yard.  Ir.  1911,  engines  weighing  96  tons  ran  on  96.77  lb. 
rails,  which  i-<  2.220  times  the  weight  of  rail  per  yard,  and  in 
the  United  State?  a  Mallet  engine  with  10  coui)led  axles 
weighing  245  tons,  adhesive  weight,  ran  on  111  lb.  rails,  which 
is  4.950  times  the  weight  of  rail  per  yard.  -;;^'^  ,.-...   ■>•-.. 


SAFETY-FIRST     PLACARDS 

The  Southern  Pacific  is  posting  in  consi)icuous  places  along  its 
lines  large  placards  displaying  the  following : 

"We  Solicit  y^'iir  co-operation  in  preventing  death   and  injury 
to  yourself,  our  patrons  and  the  community  at  large.     Stop  to 
look  and  listen  before  passing  over  railway  grade  crossings.     Re-   ; 
irain  from    anii    'liscourage  trespassing  upon   railroad  property.. •'■ 
"e  careful  wher.  waiting  for  trains  or  using  the  company's  facili-*  .■ 
ties.  ■;:■--,...  ■'■.-.;.-.•■.;.;■    ■■...■:;.:.••■;••-.•;■•;  ^  ■■■=•:•.=•  ■ 

"It  is  not  safe  to  start  over  a  raihvay  crossing  without  first 
stopping  to  lixik  and  listen,  to  get  on  or  off  trains  while  in  mo- 
tion to  stand  near  edge  of  platform  when  trains  are  passing, 
to  cross  over  ahead  of  an  approaching  train,  or  pass  closely  be- 
nmd  a  train  standing,  to  stand  or  walk  upon  tracks  around  sta- 
tions or  elsewhere,  to  allow  cliildren  to  play  around  the  station. 


tracks  and  cars."   Then  follow  seine  figures  regard'ing  trespass-  1 
ing  and  grade  crossifig  accidents. 

■    :^h^^     LOCOMOTIVE  SMOKE  IN  CHICAGO  •  ^  ; ; 

The  method  of  controlling  locomotive   smoke   in    Chicago    " 
under  the  direction  of  the  General  Managers'  Association  has 
been   referred  to  several  times  in  these  columns.     That  this 
arrangement  has  proved  very  successful  is  shown  by  the  bien- 
nial returns  made  by  the  department  of  smoke  inspection  of 
the   city.     This    summer's   returns,   including   9,453   observa- , 
tions,   shows   the  best   record   for   summer  reading  since   the  r'.' 
department  was  established.     This  year  the  average  density  :.- . 
is  6.304,  as  compared  with  .11.99  last  summer.    While  the  late>t  -'■' 
average    is   larger   than    that    shown    in    the    autumn    of    1913. r/ 
(5.79),  it  must  be  remembered  that  usually  a  great  deal  more  ./ 
smoke  will  be  shown  in  the  warm  weather  than  in  cold.  .'^i 

Ottt  of  seven  reports  this  is  the  sixth  in  which  the  Chicago,  ;'} 
Burlington  &  Quincy  has  maintained  first  place.  The  lO" 
Burlington  certainly  is  to  be  congratulated  on  the  success  it  -- 
has  attained,  especially  when  it  is  considered  that  this  road  ■■•;• 
has  a  very  large  number  of  locomotives  operating  in  the  city.  -' 
J.  H.  Lewis  is  chief  inspector  for  the  Burlington  and  also 
chairman  of  the  Railroad  Smoke  Inspectors'  Association,  -i^- 
which   reports  to   the   General   Managers'   Association. 

The  roads  in  Chicago  maintain  50  smoke  inspectors,  at  a 
cost  of  about  $65,000  per  year  in  salaries,  to  keep  locomotive 
smoke  to  a  minimum.     That  this  expenditure  is  warranted  is 
shown    by    the   smoke   returns    for   the   summer.. -of    1914,    as  - 
follows:     ;.-:>'''--^y-^-'}--'-  ■''''■'{  '''-''^^^  ■■'  '■■  ''"';■""'■■/;  ;!' 

'^>.v>V  ]"?:,•.  ":.v.r.:SV  .;'.';;■;;     Density,       Density,     Standing,  Density,  Standing, 
.' '■■■■-V'?- ''  '"''.— ,-'i'    Snnimer,      Summer,     Summer,   .\utumn.  Autumn,       . 

'.■^-.,.    Railroad.  •■•.;;'>'  1914  1913  1913  1913  1913         ;• 

1-C.    I?.   &  0..,;^:;^;..       1,63                7.74                S  1.64  -:     ^      l:-  ;     -^ 

2— Santa    Fe    ....i.>..v>V,     3.04        ■        4.73                1  2.4S '    '-       'J  "  '  :^. 

3 — Northwestern    ...... ^.  'i.ZS  '            7.65                4  2.2S  2 

4     Lake    Shore    .►.iVVi.   .    3.7S               9.49               6  2.76,  .         .4        ,   V 

5— Soo    Line    . .  y-^iV.v  :.   -  .3.M :  '  10.86                7  I3.S4'>'   ]&.•>'•  ■'  ^ 

6-  C.   G.    W 4.3  13.37  12  3.9^^:' y..::^':.  '--i 

7— Mich.    Cent 4.39  12.23  11  6.32:    •■:     It^'.    /.-• 

8— Grand  Trunk ,.       4.68  16.62  23  4.8f  V. ':•;.♦  •..■    •., 

9— St.   Paul    U:^'     4,81  11.75              «  3M- --rr'i'-.  ■'''::■ 

10 — Pennsylvania    .... ..;.        5jS  16.58  22  7.89  22 

11— C.  &  \V.  I ;-...^       5.32  17.1  25  6.61  15 

12— C.   &   O 5.5  14.78  17  4.      •-,.::«.■. 

13— Illinois  Cent 5.5                  7.43                3  3.99'   '-''tiJl:--''-:^ 

14— B.  &  O.  C.  T....,..,.^:  ^.14  12.14  10  7.23    v -  -  2i  ;■  •/ !;' 

IS— X.  V.  C.  &  St.  L..,;       7.11  11.9                 9  6.42   '     .    14    -    -  : 

16— Rock   Island    7.24  14.66         •    15  5.16  :  i*    ' 

17— C.  &  E.  I 7.87  14,73  16  6.92         ;vi7  " 

18— C.  I.  &  S 8.66  15.12  19  5.29   ^       'II 

19— Wahash 9.81  14.12  14  7.19    •"-'1*9 

20— C.   &   .\.. ....  11.31  16.56  21  6.R4        \    W             ' 

21— 111.  Northern    .......  11.54               6.31                2  6.03  12 

22— Pere  Marquette    .....  12.04  18.8  28  7.19              30 

23— R.   &   ().. .,..,.  12.12  :  13.4  13  12.41              25 

24 — Monon. ,....-  ,12.21  15.63  20  7.15              18 

25— Belt    ^;.V,:...;  tZ.26    -      18.06  26  9.27  :  23    ■    , 

26— E.  J.  &  E >ii-.-^,>  12;77  18.45  27  11.91              24 

27— Eric    .....,^..,,;;i-,.\'  15.71  20.51  29  12.57              26   .    .;    : 

28— C.   Junction,:.i»^;*v.  lg.l  17.01  24  19.29             28~  ;  t'    ; 

29— Pullman    ,i;..V.--;..  26.49         Not  listed  .    >"    -  4ii«2  • .    :     H  "■     '1 

30-  C.  R.  &  I....i,:^vV,.  35.  14.94  1&'  41^46 'v     vj»    • :..,..: 

31— C.  Short  Line.:.*;  i..  45.45  29.23  32  34.    ■   v  ,;.3;.v;7. 

j^4f^;;:  ;^       PRIZES  FOR  AIR  BRAKE  STORIES      '  ^  & Jj  j: 

Tiie  sum  of  $2,000  in  prizes  has  been  offered  1)\  the  Westing- 
house  Air  Brake  Company  in  several  advertisements  published 
in  various  technical  papers  during  the  last  few  months.  The 
company  stated  that  it  would  pay  this  sum  for  the  six  best  stories 
submitted,  under  certain  conditions,  dealing  with  the  experience 
and  practical  knowledge  of  railroad  employees  regarding  any 
striking    performance    of    the   air    brake    manufactured    by    this 
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.    .".'company.     The    history   of   braking    railroad   trains   is    full    and 
.   'complete  in  dramatic  but  unwritten  narrative,  and  the  conipanv 
/        believes   that   by   offering   this    incentive   a   vast   amount    of   this 
!;        material  will  be  brought  to  light.     The  conditions  stated  that  the 
>,.';  story   must   be   written    either   from   tlie   practical   experience   oi 
'    .-'tlie    personal    observation    of    the    writer,    or    from    inf<irmation 
...  'obtained   first   hand   from   railroad   men    who  actually   knew   the 
■'     facts  related.     The  contest  closed   .\ngust  1,  1914.  and  the  com- 
mittee of  judges,  composed  of  the  following  men,  is  now  engaged 
.V:  in  judging  the  entries:  \V.  E.  Symons.  consulting  mechanical  eii- 
.  *^:{kin^P''.   Chicago;    Willard    Smith,    editor.    Railway    Review,    Chi- 
cago;    and     Roy     \'.     Wright,    managing    editor.    Railway    .\ge 
(jazette,  .\'ew  \'ork  City.     Considerable  interest  was  displayed  in 
the  contest,  and  a  large  number  of  stories  submitted  so  that  sev- 
eral weeks  will  elapse  before  the  judges  will  be  able  to  announce 
..     the  winners  of  the  prizes.  .    ......;,...    .  ... 


tools  that  are  in  every- 
sent  shop  accessories 
and   alirasives,   cranes 
no  less  imjiortant.     The  oxy 
panics  will  lie  represented  v 


ry-day  (use  in  railway  shops. 
,  such  is  pneumatic  tools,  grii 
s.   hoists   and   other   shop   fix 


TOOL  FORE.VIEN'S  CONVENTION 


n  the  remarks  of  E.  J.  McKernan.  supervisor  of  tools  of      '"^tive ;   (second)  increasing  jhe  possibility  of  sect 

Atchison,    Topeka    &    Santa    l"e    at    the    To,.l    Foremen's       type  of  candidates  frr  the  position  of  firemen ;   ( tl 

ivention,  an  abstract  of  which   was  i)ublished  on  page  425       '>^ation  of  cheaiier  grades  of  iuel:  J.  11.  DeSalis.  c 


vthe 
.i,'con> 
.  .  of  the  -August  i^sue.  the  tai>er  of  3  in.  in   12  in.  given  for  the 

, steamer  for   the   Stepheusuii   valye  gear  should  have  beei)   -js 
>^  v-in.   in    12  iiK  .'■'iv'-^'^''' ';•■■••?■■'> ''■'  ■■;';•'■■■■■;■•■-'■:■' :-i .  •v•.V';'■•:•■v■V^,~:':^ 


V>f^--';-^-i--;:'';".:^:-:^^.  A  CORRECTION  i''^:-U-^i-}^y.-:^^_C:-. 
../  ;•  On  page  315  of  the  June,  1914.  issue  the  reference  in  tlie  para- 
V.;..  graph  near  the  bott<  m  if  tlie  last  column  to  the  voltage  used  in 
•..  '.electric  welding  outfits  sliould  have  been  to  current,  in  amperes; 
•,!.i^'and  on  page  318  in  the  reference  to  radial  .stays,  the  taper  of 
-.>yf4  >"•  '"  J/J  in.  sliould  have  been  H  in. 


;•;:     *      ;V/S  MEETINGS    AND     CONVENTIONS 

•;     Master  Car  and  Locmiiotiic  Painters'  .-Issociatian. — The  forty- 

';■;  fifth    annual    convention    of    tlic    Master    Car    and    Locomotive 

■•; Painters'  .As.sociation  will  I)e  held  at  the  Hotel  Hermitage.  Xash- 

ville,  Tenn..   September  8  to    11.   inclusive.     The   subjects  to  be 

i  considered  are:  Finishing  Steel  Passenger  Ec|ui])ment ;  Rust  In- 

.;:.,.hibitive  Faint  for  Steel  l"reigln  Cars;  Shop  Practice  in  I'inisliing 

"•.New    Interior  Wood   Finish  of   Passenger  Coaclies ;   Locoinotive 

:>'Tender  Varnishes;    Classification  of   Interior  and    Exterior   Re- 

•-., .pairs  of  Passenger  Cars:  Appr-entice  System  in  the  Paint  Shop: 

Results  of  the  Sand  IVlast  as  a  Paint  Remover;  Standard  Freight 

Car  Lettering,  and   P.lister-proof   Paint  for  Locomotives.     A.  P. 

'vDane.  Reading.   Mass.,  is  secretarv.     ■■•■•:•'■ 

•American  I-'oundryntcn's  .lss()ciatt<))i  and  .Inwrii-an  Institute  of 

Metals. — The  .American  F'oundrymen's  .Associati<m  and  the  .Amer- 

..  vican  Institute  of  Metals  will  li<  Id  their  annual  conventions  at  tlu- 

;";,vLaSalle    hotel.    Chicago,    Scpte.iilH'r    7-11.     In    connection    with 

'••.these  conventions  the   hOuiulry  &    Machine  Exhibition   Company 

..■""'will  conduct  its  annual  exhibit  from  September  5  to  11,  inclusive, 

at  the    International   Amphitheater   located   at   the   Stock   Yards 

in  Chicago.     This  exhibit  will  include  many  articles  of  interest 

to  railroad  men.     .A  review  of  the  list  of  the  \M  exhibitors  dis- 


Others  repie- 
grinding  machines 
xtures  that  are 
ac^vtylene  and  electric  welding  com- 
ith  working  demonstrations  of  thiir 
.systems  as  will  also  the  Gdldschmidt  Thermit  Company.  Rail- 
way men  who  can  take  the  ^me  to  attend  this  exhibit  will  find  it 
verv  well  spent. 

Traxeiin^  lin'^ineers'  .iJifocijtion. — The  twenty-second  an- 
nual convention  will  be  hem  at  the  Hotel  Sherman,  Chicagn. 
Ill,  commencing  at  10  a.  ml  Tuesday.  Septemlier  13,  and  con- 
tinuing foi:r  days.  The  subjects  to  be  discussed  are  as  f i  llovvs : 
Difficulties  accompanying  prevention  of  dense  lilack  smoke  anl 
its  relation  to  cost  of  fuel  and  locomotive  repairs;  Martm 
\\  halen,  chairman.  Operatirn  of  all  locomotives  with  a  view 
of  obtaining  maximum  efficiency  at  lowest  cost:  J.  R.  Scott. 
chainran.  .Advantage  to  be  ^erived  from  the  Use  oi  mei'hanic;il 
toktrs.    considering     (first)    jincreased    efficiency    of    the    locn- 

securing  a  higher 
third  )  tile  util- 
hairman.  Th<- 
care  of  bjcomotive  brake  tduipment  on  line  of  road  .md  at 
terminals:  also,  methods  of  locating  and  reporting  tlefects: 
(jeo.  H.  Wood,  chairman.  Advantage  derived  from  the  use 
of  speed  recorders  and  theii\  influence  on  operating  expense 
Fred  Kerby.  chairman.  Practical  chemistry  of  combustion: 
A.  G.  Kinyon.  Scientific  tr;  in  loading;  tonnage  rating;  the 
best  method  to  obtain  maxin  um  tonnage  haul  for  the  engine 
over  the  entire  division,  takilig  into  consideration  the  grades 
at  different  points  on  the  divisfMi ;  ().  S.  Beyer,  Jr.  ..  .  .' 


Ttie   following   list   gives    names   of  secretaries,    dates    of   ne.it    or   regular 
meetings,   and  places  of  meeting  of  inechanical  associations. 

.Air  Br.\ke  Association. — F.  M.  Ndllis,  53  State  St.,  Boston,  Mass.  Con- 
vention,  May  5-7,    191S,   Hote|  Sherman,   Chicago. 

.American  Railway  Master  MECiiiNics'  Assoc. — J.  W.  Taylor,  Karpen 
building,    Chicago. 

.X.MERICAN  Railway  Tool  Foremen'!  .Association. — Owen  D.  Kinsey.  Illi- 
nois Central,  Chicago.     Conveiition,  July,   1915,  Chicago. 

.American  Society  for  Testing  Ma'Ierials. — Prof.  E.  Marburg,  University 
of    Pennsylvai  ia.    Philadelphia,]  Pa. 

.American    Society    of    Mechanical  t  Engineers. — Calvin    W.    Rice.    29   W. 

Thirty-ninth    St.,    New    York.     JConvcmion,    December    1-4.    1914.    New 
York.  i 

Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  841  North  Fiftieth 
Court,  Chicago;  2d  Monday  it  month,  except  July  and  August,  Lyt- 
ton  building,  Chicago. 

Chief  Interchange  Car  Inspector''  and  Car  Foremen's  Association. — 
S.    .*^ki<linore,   946    Richmor.d   r-tfoet.   Cincinnati.    <  )|iifi. 

International  Railway  Fuel  Asso4iation. — C.  G.  Hall,  922  McCormick 
building,  Chicago.     Convention,   May   17-20,   1915,  Chicago. 

International  Rau.way  General  Firemen's  Association. — William  Hall, 
914   VV.   Broadway,  Winona.   Mi  m.     Convention,   July,    1915. 

International  Railroad  Master  Bla  ;ksmiths'  Association. — .A.  L.  Wood- 
wortli,    l.inia,   Ohio. 

Master  Boiler  Makers'  Association  — Harry  D.  Vought,  95  Liberty  St., 
New   York.  I 

Master  Car  Blmlders'  Association.— y.  W.  Taylor,  Karpen  building,  Chi- 
cago. 1 

Master  Car  and  Locomotive  PainteIis'  .Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,!  Mass.  Convention,  September  8-11, 
1914,  Nashville,   Tenn.  ! 

Niagara  Frontier  Car  Men's  Association. — E.  Frankenberger,  623  Bris- 
bane  building,    Buffalo,   N.    Y.      Meetings   monthly. 

Railway  Storekeepers'  Association. -jT.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.  ' 


■."'closes  the  fret  that  50  per  cent  of  them   handle  railway  supplies.       Traveling  Engineers'  Association. — '^.  O.  Thompson,  N.  Y.  C.  &  H.  R., 
iJ^'About  forty  of  these  are  prominent  builders  of  modern  machine  Hote/sSa-^olicaS"!!"*'""'  ^'^''"'''"  '^-  '^'  ''  ^"'^  '«•  ''''• 


RAILROAD    CLUB    MEETINGS 


Club 


'Canadian     

Central     

New     Kngland .  . 

New    York 

Pittsburgh      .... 

Richmond    

St.   Louis 

Southern  &  S'w'rn 
Western   


Next 

Meeti 

ng 

Sept. 

8 

Sept. 

11 

Sept. 

8 

Sept. 

18 

Sept. 

25 

Sept. 

14 

Sept. 

11 

Sept. 

17 

Sept. 

15 

Title   of    Paper 


Author 


.«**.-VV**- ...,......: •... 

Briclc    .\rches    George  Wag>taff .  . . 

Ilnnlling   Miseellaiuc  us    Freight   at    Boston.  Dr.    llaroM    Perder. 
Governiiunt  Keculation  of  Railway  O|>cration  Samuel    O.    Dunn.... 


►  "•*!,.•>  ^  »;-^**^«.«%  ■ 


Secretary 


Tames  Powell . .  . . 
H.  D.  Vought.... 
Win.  Cade,  Jr.  .  . 
H.  D.  Vought.... 
J.  B.  .\iidcrson .  . 
F.  O.  Robinson.. 
B.  W.   Fraucnthal. 

A.   J.    Merrill 

Jos.   W.   Taylor... 


•Address 


Rf;<m    13,  Windsor  Hotel,  Montreal. 
95     .il.erty  St..  New  York  City. 
683    .\tlantic   .\ve.,    Boston.   Mass. 
95     .ibertv   St..   New  York   City. 
207    IVnn.    Station.    Pittsburgh,    Pa. 
C.     t    O.    Ry..    Richmond.    Va. 
I'm  i)n    Station,    St.    Louis,    Mo. 

18  ('.rant   Bldg.,   -Atlanta,  (ia. 
Ill  J   Karpen    Bldg.,   Chicago,    111. 
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M.    K.    Barnum 


//  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railuays  of  this  country,  and  ive  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  rt&OMf..  ■;:,.•:;-.•.•  ■,>,;,..    :  y.,^  \-,'y:^:-:-;-^':^ ; X'-'^r^^:^ '''■'■:■-■ 

:,,^,>:/-Nv-^:;;-,.....;;;:v'--"v'  GENERAL     '::':■■ '^y  yi-0h,.\ 

MuKGAN  K.  Barnum,  general  mechanical  inspector  of  the  Bal- 
tiiiMre  &  Ohio,  at  Baltimore,  Md..  has  lieen  appointed  super- 
inti-ndent  of  mcjtive  power  of  the  Baltimore  &.  Ohio  proper,  witla 
4)tticc  at  Baltimore.  Mr.  ;;  ■.;■;■  ^.  ,.-■•>--..:■..  y:A"-  ■■^■-  ':"■■■ -i:y^;.y. 
Barnum  was  born  on 
April  6.  1861,  and  was 
graduated  from  Syracuse 
Iniversity  m  1884  with 
the  deftree  of  A.  B..  and 
later  received  the  degree 
of  A.  M.  He  began  rail- 
way work  in  1884  as  a 
special  apprentice  in  the 
sho]  s  of  the  Xew  York. 
Lake  Erie  &  Western. 
niiw  the  Erie,  at  Susque- 
hanna, Pa.  He  was  then 
consecutively  machinist 
and  mechanical  inspector, 
and  later  general  foreman 
of  the  same  road  at  Sala- 
manca, X.  v.;  general 
fnrenian  of  the  Louisville 
\  Nashville  shops  at 
-New  Decatur,  Ala. ;  as- 
sistant master  mechanic  ^^^  ■;;,;:.<  -  /H^ 
(if  tile  Atchisiin,  Topeka  &  Santa  Fe.  at  Argentine.  Kan.;  super- 
intcndint  of  shops  at  Cheyenne,  Wyo. ;  district  foreman  at 
Niirth  Platte.  Xeb.,  and  then  division  master  mechanic  at 
Omaha.  Xeb.,  on  the  Union  Pacific ;  assistant  mechanical 
superintendent  of  the  Southern  Railway.  In  February.  1903, 
he  was  made  superintendent  of  motive  power  of  the  Chicago, 
Rock  Island  &  Pacific,  and  in  April  of  the  following  year  was 
apiKiinted  mechanical  expert  of  the  Chicago,  Burlington  & 
Quincy ;  in  19C7  he  was  appointed  general  inspector  of  ma- 
chinery and  equipment  of  the  same  road.  He  left  that  road  in 
April.  1910,  to  1)ecome  general  superintendent  of  motive  power 
of  the  Illinois  Central  and  the  Yazoo  &  Mississippi  Valley,  re- 
maining in  that  position  until  July  1.  1913.  when  he  became  gen- 
eral mechanical  inspector  of  the  Baltimore  &  Ohio,  and  now 
hCCTciifs  superintendent  of  motive  power  of  the  same  road.  He 
\\.'>  president  of  the  Master  Car  Builders"  Association  in  1913-14. 

/•J'JSElMi     BiLiJXfiHAM     has    been    appointed    superintendent    of 
"".five  power  of  the  Grand  Trunk  Pacific  at  Transcona,   Man., 
.succeeding  G.AV,  Robb.  resigned..       .      ,    ;.:, 
^-  C.  Eari.ywixe  has  been   ;.i»pointed   assistant  air  bralce  in- 
'^tnictor  of  the  second  :ind  third  districts  of  the  Chicago.  Rock, 
IjJand  &  Pacitic  at  El  Reno,  Okla.       ') ::.y''/y:-rr'\<:r{^-^ry;:;:yy 

)■  F.  Epi.ER.  assistant  to  the  general  manager  of  the  Chicago 
*v  Kastern  Illinois,  has  been  appointed  superintendent  of  motive 
pr.vver,  with  headquarters  at  Danville.  111.,  to  succeed  J.  H. 
'"iker,  resigned,  and  the  former  office  is  abolished.  .:;:■,, 

^^  S.  Moseley  has  been  appointed  mechanical  engineer  of  the 
'  ■'I'llina.  Clinchtield  &  Ohio,  with  headquarters  at  Erwin.  Tenn. 
:He  was  born  on  March  5,  1880,  at  Bonsack,  Va.,  and  was  edu- 
"■'(•d  in  the  public  schools  and  at  Virginia  Polytechnic  Institute, 
llucksburg,  \'a.  He  began  railway  work  as  a  messenger  boy  in 
"H-  auditor's  office  of  the  Xorfolk  &  Western,  and  from  June, 
■♦•to  January.  1899,  was  messenger  and  clerk  in  the  same  office. 


He  was  then  for  three  years  machinist  apprentice  in  the  Xorfolk 
(!i:  W  estern  shops  and  drawing  office  at  Roanoke,  \'a.,  and  from 
January,  1902.  to  January.  1909.  was  draftsman  in  the  mechanical 
engineer's  office  of  the  same  road,  with  the  exception  of  two 
years,  during  which  time  he  was  an  assistant  shop  instructor  and 
special  student  at  the  Virginia  Polytechnic  Institute.  In  Janu- 
ary. 1909,  he  was  appointed  mechanical  draftsman  <>f  the  Carolina, 
Clinchtield  &  Ohio,  which  position  he  held  at  the  time  of  his  re*: " 
cent  appointment  as  mechanical  engineer  of  the  same  road  as 
above  noted.  .-,       -  ,.    ;.  ,::  ^v  ,:- .     .v  -.     .  .  • 

H.  E.  REYXot.t>s  has  been  appointed  assistant  air  bralce  in- 
structor of  the  tirst  district  of  the  Chicago.  Rock  isUnd  &  Pacilic 
at  Des  Moines,  la.    ■:"•;:  •'  -y:.f  >'.  ^-l  -■■'■: :.:■'^  :.' 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 
^;^::■'  ENGINES  •■-'^' 

-William   O'Brien  has  been  appoimed  master  mechanic  of  the 
Springfield  division  of  the   Illinois  Central  at  Clinton.   111.,   suc^'\ 
ceeding  Fred  M.  Baumgardner.  resigned  to  accept  a  position  with 
the   Interstate  Commerce  Commission,  division  of  valuation. 

W.  D.  Devexy  has  been  appointed  division  master  mechanic 
of  the  Arkansas  River  and  Colorado  divisions  of  the  Atchison. 
Topeka  &  Santa  Fc  at  La  Junta,  Colo.,  succeeding  Hugh 
Gallagher.-    ;:-    .;.;;■  V^:;-^-.;      ':■■■'"■     -■<.:   '^■..' ;{-:'?■■•.'- ■=■  j?~'':';..-><- 

G.  Glasford  has  been  appointed  district  master  mechanic  of 
the  Canadian  Pacific  at  Cranbrook,  B.  C.         ....  =;.  .■  .    :•.-..  m. 

T.  C.  Hldso.x  has  been  appointed  master  mechanic  of  the 
Quebec  Grand  division  of  the  Canadian  Norther^  at  Joliette, 
Que.  .;-:.•■.■:--■:: 

.\.  J.  Iroxside.«;  has  been  appointed  district  master  mechanic  of 

the  Canadian   Pacific  at  Edmonton,  .\lta.        ''■\y:,^.\'}.':'.'^y:'r'''i 

■    JoHx  Kerr  has  been  appointed  road  foreman  of  engines  of  the 
•Canadian  Xorthern  at  Joliette,  Qwe.  ''''■'''''■:-'-:^A'.:''>v^  ■■.■'.•• 

T.  R.  McLe;  D  has  been  apiwiinted  master  mechanic  of  the 
Ontario  Grand  division  of  the  Canadian  Xorthern.  Eastern  lines, 
at  Toronto,  Ont. 

T.  S;  Lr WE  has  been  appointed  master  rrteAantc  of  the  Lafaij 
St.  John  division  of  the  Canadian  Xorthern  at  Limoilou,  Que. 

W.  C.  Moore  has  been  appointed  road  foreman  of  engines  of 
the  Ottawa  division  of  the  Canadian  Xorthern,  Eastern  lines,  at 
Trenton,  Ont;:  :.M.- \i:'.i^ ;.;..,/..,  ■  '?•';■>•:■.  >\> 

John  .\.  Marshall  has  been  appointed  road  foreman  of  eri«^  ■ 
gines  of  the  Xortheni  Pacific,  at  Duluth.  Minn.  ,c, :;  .     .^^ 

W.  J.  Renxix.  district  master  mechanic  of  the  Canadian  Pacific 
at  CranbrookjTJ.  C..  has  been  transferred  in  that  capacity  to  Cal": 
gary,  Alta.     . 

G.  F.  Shull  has  been  appointed  acting  master  mechanic  of  the 
Carolina.  Clinchfield  &  Ohio  at  Erwin,  Tenn..  succeeding  H.  F. ; 

Stalev.  master  mechanic,  resigned.  .   ■'.:-i:':.   .•  '  v-- ' 

'■  •■    ••^•^  V.^  ."•-•.•'. 

":I-':V^'"^-''^';'-"^^         CAR     DEPARTMENT  :.^iV'-'<^?[ 

.■'J.  HoDGSox   has  been  appointed  foreman,  car  department,  of 
the  Quebec  divi.sion  of  the  Canadian  Xorthern  at  Joliette,  Que. 

:  F.  GoLGE  has  been  appointed  foreman,  car  department  of  the 
Lake  St.  John  division  of  the   Canadian   Xorthern   at   Limoilou,. 

Qm.  :    ,     ;:..-.',.  ~  ■•...:.■■  ,.-  ;--^. 

:;  FI.  j.  White  has  been  appointed  generaV  foreman,  car  depart- 
ment, of  the  Quebec  Grand  division  of  the  Canadian  Xorthern  at 
Joliette,  Que.  •;■■:".■■■  -  .--'^  V-'" 

SHOP    AND    ENGINE     HOUSE     >-     >-     ^ 

Otto  Brain  has  been  appointed  assistant  foreman  of  the 
Pittsburgh  &  Lake  Erie  at  McKees  Rocks,  Pa.  ;\  .."':•..,• 

F.  E.  CfOPER  has  been  appointed  machine  sliop  foreman  of  th** 


vv  ,  .:■*'■  •■■ 
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Pittsburgh  Ik  Lake  Erie  at  McKees  Rocks,  Pa.,  succeeding  J.  R. 
Radcliffe,  resigned. 

J.  W.  FINDL.^Y  has  lieen  appointed  general  foreman  of  the 
Canadian  Northern  at  Parry  Sound,  Ont. 

JusEi'H  Fritts  has  been  appointed  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Syracuse.  Kan.,  succeedinc:  P.  Ragan. 

R.  H.  Hall  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific  at   Regina,  Sask. 

R.  A.  .MiLLEK  has  been  appointed  general  foreman  of  the  Ot- 
tawa division  of  the  Canadian  Northern,  Eastern  lines,  at  Tren- 
ton, Ont. 

-•  '  '•      PURCHASING   AND   STOREKEEPING 

F.  B.  Calhoin  has  b<.'eii  appointed  storekeeper  of  the  Pecos 
division  of  the  Atchison,  Topeka  &  Santa  Fe  at  Vaughn,  N.  M. 

LeRoy  Cooley  has  been  appointed  general  storekeeper  of  the 
Central  Railroad  of  New  Jersey  at  Elizabethport,  N.  J.,  succeed- 
ing C.  B.  Williams,  promoted.  Mr.  Cooley  was  born  July  19. 
1877.  at  Flemington.  N.  J.,  and  began  railway  work  in  1899.  as  a 
clerk  in  the  office  of  the  superintendent  of  motive  power  of  the 
Central  Railroad  of  New  Jersey,  and  has  been  in  the  continuous 
service  of  that  road  ever  since.  He  held  various  positions  until 
September.  1908,  when  he  was  appointed  chief  clerk  in  the  same 
office. 

W.  A.  Dickinson  has  been  appointed  traveling  storekeeper  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Topeka,  Kan. 

■"G.  J.  Fleisch  has  been  appointed  general  traveling  storekeeper 
of  the  Atchison,  Topeka  Si  Santa  Fe  at  Topeka,  Kan.         '' "   " 

W^.  G.  Phelps,  who  has  been  appointed  purchasing  agent  of 
the  Pennsylvania  Lines  West  of  Pittsburgh,  with  headquarters 
at  Pittsburgh,  Pa.,  was  born  at  La  Porte.  Ind.,  and  was  educated 

in  the  public  and  private 
schools  of  his  native 
town  and  of  Valparaiso. 
From  1877  to  1884,  Mr. 
Phelps  was  telegraph 
operator  and  agent  on 
the  Vaiidalia  Railroad, 
and  then  left  the  service 
of  that  company.  On 
November  5,  1888,  he  re- 
turned to  the  service  of 
the  Vandalia  as  a  clerk 
in  the  general  freipht 
office  at  St.  Louis,  Mo. 
He  was  appointed  chief 
clerk  to  the  fourth  vice- 
president  of  the  Penn- 
sylvania Lines  West  of 
Pitt.sburgh  on  June  9, 
1901,  and  was  promoted 
to  assistant  purchasing 
agent  on  January  1 
1913,  with  headquarters 
at  Pittsburgh,  which  position  he  held  at  the  time  of  his  appoint- 
ment as  purchasing  agent  of  the  same  road,  as  above  noted. 

Earl  Pre.^tox  has  been  appointed  storekeeper  of  the  Pan- 
handle division  of  the  Atchison,  Topeka  &  Santa  Fe  at  Waj-noka, 
Okla. 

N.  R.  SxowPEX  has  been  appointed  .'itorekeeper  of  the  Albu- 
querque division  of  the  Atchison,  Topeka  &  Santa  Fe  at  Belen, 
N.  M. 

L.  C.  Thomson,  storekeeper  of  the  Canadian  Northern  On- 
tario, at  Toront(\,  Ont..  has  been  appointed  division  storekeeper 


w.   G.   Phelps 


of  the  Ontario  Grand  (  ivision  of  the  Canadian  Northern.  East- 
ern lines,  at  Toronto,  Ont.      ;.,      . ,_.  .         .....;*.       /■      .. 

Geirge  E.  Scott,  wh  3se  appointment  fts  purchasing  agent  of 
the  Missouri,  Kansas  &  Texas,  at  St.  Louis.  Mo.,  was  announced 
in  the  .\ugust  issue,  wjfs  born  May  27.  1885,  at  Cleveland,  Ohio. 

He  received  a  grammar 
school  education,  and 
began  railway  work  with 
the  Lake  Shore  &  Michi- 
gan Southern  in  July, 
1901,  as  telegraph  mes- 
senger at  Toledo,  Ohio. 
Subsequently  h  e  w  a  s 
clerk  to  the  assist- 
ant superintendent  and 
superintendent,  and  frinn 
December,  1905,  to  Jan- 
uary. 1907,  was  secretary 
to  the  general  superin- 
tendent and  assistant 
general  manager  of  that 
road  at  Cleveland.  Me 
was  then  until  July,  1911, 
secretary  to  the  vice- 
president  of  the  New 
York  Central  Lines  at 
Chicago,  being  made  as- 
sistant chief  clerk  to  the 
vice-president  on  the  latdbr  date.     In  May,  1912,  Mr.  Scott  went 

&  Texas,  as  secretary  to  the  president, 
made  assistant  purchasing  agent.  On 
January  1  of  this  year  Ik  became  acting  purchasing  agent,  and 
on  July  1  was  appointed  purchasing  agent,  as  above  noted. 

C.  B.  Williams,  generkl  storekeeper  of  the  Central  Railroad 
of  New  Jersey  at  Elizabethport,  N.  J.,  has  been  appointed  pur- 
chasing agent  with  office  kt  New  York  Citv.       \-    -.    -     ,- ,  . 

r  '    ■■.7;.i.'.:-',;:;'v-;-y".'l. 


Photo  by  Matsene,  Chicago,    i 
G.  E.  Scott 


to  the  Missouri.  Kansas 
and   one   vear  later   was 


I 
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^    ' .     t-jf  . 


Charles  R.  Frazer,  formerly  engine  inspector  of  the  Missouri 
Pacific  at  St.  Louis,  Mo.,   lied  on  August  17  at  the  age  of  66. 

Darius  Miller,  president  of  the  Chicago,  Burlington  &  Quincy 
and  of  the  Colorado  &  Southern,  died  at  Glacier  Park,  Mont., 
on  -August  2Z,  after  an  op  :ration  for  appendicitis. 

Morris  Davis,  formerly!  foreman  boiler  maker  for  the  Penn- 
sylvania Railroad,  died  at  jAltoona,  Pa.,  .\ugust  15,  at  the  age  "f 
72.  He  was  employed  by  I  the  Pennsylvania  for  almost  50  ye.irs 
and  retired  on  a  pension  Ive  years  ago. 

Jacob  C.  Miller,  formerly  master  mechanic  of  the  Eastern  dis- 
trict of  the  Chicago,  Milwaukee  &  St.  Paul,  died  suddenly  "" 
July  25,  at  his  summer  cbmp  on  Tomahawk  Lake,  Minocqva. 
Wis.,  from  apoplexy,  aged  61  years.  He  retired  from  active  rail- 
way service  February  1,  1910,  since  which  time  he  had  been 
living  at  Maywood,  Til. 

Rorert  Moran,  master  mechanic  of  the  Louisville  &  Nashville- 
with  office  at  Nashville,  '  enn.,  was  drowned  while  bathing  :it 
Santa  Rosa  Island,  F'la.,  on  July  31.  He  was  born  on  Febnia'} 
10,  1857,  at  Wilmington.  iPel.,  and  began  railway  work  in  N  - 
vember,  1870,  as  an  apprentice  in  the  machine  shops  of  the  Eds-x- 
field  &  Kentucky,  at  Edgefilld.  Tenn.,  and  since  that  time  he  h-^^ 
been  in  the  continuous  service  of  its  successor,  the  Louisville  &' 
Nashville  and  lines  now  fdrming  part  of  that  road.  In  Decem- 
ber, 1890.  he  was  appointca  master  mechanic  at  Bowling  Gre<  n. 
Ky..  an!  ^ince  February,  1900.  was  master  mechanic  at  Nasli- 
ville,  Tenn.  I 


John    Player,   formerly 
.\tchison.   Topeka  &  Santa 


superintendent    of   machinery   of   tlif 
Fe.   died  at   Chicago  on   August   1*^ 
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agiil  67  years.  Mr.  Player  began  railway  work  in  June,  1873,  and 
until  September,  1887,  was  with  the  Central  Iowa  consecutively  as 
machinist,  general  foreman  of  shops,  master  mechanic  and  also 
in  charge  of  the  car  department.  He  then  became  superintendent 
of  motive  power  of  the  Wisconsin  Central,  leaving  that  road  in 
Jul, I,  1890,  to  go  to  the  Atchison,  Topeka  &  Santa  Fe  as  super- 
intendent of  machinery,  which  position  he  held  until  January, 
1902.  when  he  was  appointed  consulting  superintendent  of  motive 
power.  In  June  of  that  year  he  retired  from  active  railway  serv- 
ice (►n  account  of  ill  health.         .     '.^v-  k'^  vV  v  '  '  ' 

W  iLLi.\M  Barstow  Strong,  who  from  1880  to  1889  was  presi- 
dent of  the  Atchison,  Topeka  &  Santa  Fe,  died  at  Los  Angeles. 
Cal..  on  August  3.  He  was  born  at  Brownington,  Orleans  county, 
Vt..  on  May  16,  1837,  and  graduated  from  Bell's  Business  Col- 
lege, Chicago,  in  1855.  He  began  railway  work  as  station  agent 
and  telegraph  operator  in  March  of  the  same  year  at  Milton. 
Wis.,  and  was  later  station  agent  at  White  Water  and  at  Mon- 
roe, and  then  general  western  agent  of  the  Southwestern  division 
of  the  Chicago,  Milwaukee  &  St.  Paul  at  Janesville,  Wis.  From 
1865  to  1867,  he  was  assistant  superintendent  of  the  McGregor  & 
Western,  now  a  part  of  the  Chicago,  Milwaukee  &  St.  Paul.  He 
vas  then  to  1870  general  western  agent  of  the  Chicago  & 
Xorth  Western,  and  from  1870  to  1872  was  assistant  general 
superintendent  of  the  Chicago,  Burlington  &  Quincy  at  Bur- 
lington, Iowa.  In  1872  he  was  appointed  assistant  general  super- 
intendent of  the  consolidated  Burlington  &  Missouri  River  and 
the  Chicago,  Burlington  &  Quincy  at  Chicago,  and  in  1874  be- 
came general  superintendent  of  the  Michigan  Central  at  Chicago. 
The  following  year  he  was  appointed  general  superintendent  of 
the  C.  B.  &  Q..  and  from  1877  to  1880  was  vice-president  and 
general  manager  of  the  Atchison,  Topeka  &  Santa  Fe  at  Topeka. 
Kan.  He  was  then  president  of  the  same  road,  with  headquarters 
at  Boston,  Mass.,  until  1889,  at  which  time  he  retired  from  active 
HTvice..-    ..  ...      ..  :...-.  .  .:■  ,  _  ,.      .         . 


Supply  Trade  Notes 


New  Shops 


<  •     ■»'--';.  *. 


.\tchison,  Topeka  &  Santa  Fe. — A  contract  has  been  awarded 
for  the  building  of  a  new  reinforced  concrete  engine  house  at 
Alliuquerque,  N.  M.,  to  Henry  Bennett  &  Sons,  Topeka,  Kan. 
T  lu-  estimated  cost  is  $100,000.  Plans  are  also  being  made  for 
additional  improvements  at  this  point. 

Illinois  Central. — This  company  recently  started  work  on  the 
construction  of  a  small  mechanical  terminal  at  Dyersburg.  Tenn.. 
together  with  a  yard  at  that  place.  The  total  cost  of  the  im- 
prnvements  will  be  about  $100,000.  The  buildings  will  consist  of 
a  four-stall  roundhouse  and  boiler  house,  together  with  an  85-ft. 
t  irntable  equipped  with  electric  tractor,  all  buildings  to  be  of 
t'ame  construction.  The  railroad  company  is  doing  the  grading 
:'!i'!  track  laying,  and  the  construction  of  the  buildings  will  be  let 
'  ^   contract.  .  „■  ■>;■..-./  .  -.  ■..,   .■  ■■.  ....  '■  . 


XoRFoLK  Southern. — The  Biscoe.  X.  C,  shops  of  this  company 

'■\e  been  discontinued  and  all  the  machinery  has  been  removed 

the  company's  Glenwood  yard  shops  at  Raleigh,  X.  C.     It  is 

t  proposed,  however,  to  erect  large  sliops  at  this  point.     Tlie 

npany  has  constructed  a  six  stall  engine  house,  equipped  with 

"I>  pits,  and  connected  with  a  new  machine  shop,  40  by  50  ft.  in 

c.  a  woodworking  shop  30  ft.  by  50  ft.,  an  oil  house  and  small 

•lehouse  and  a  300-ton  coaling  station  and  an  ash  pit.    Thet<ital 

■I>enditure  has  not  exceeded  $30,000.     v  ;:  ■'^^ -'•■^  *-  .:- 


I*E.\T  IN  THE  Falkland  Islands. — Xo  less  than  one-sixth  of 
'  ■■  total  area  of  the  Falkland  Islands,  which  embrace  territory 
' -I'lunting  to  about  6,500  square  miles,  is  entirely  composed  of 

•'t.  having  a  calorific  value  and  richness  which  compare  fav«>r- 
'" 'y  with  the  best  peat  that  is  produced.— £»^ mi rrri)i.<,^  ■',-' 


Graham  Dcdge,  assistant  sales  manager  of  the  Edgar  St-eel 
Seal  &  ^lanufacturing  Company,  Chicago,  has  been  appointed 
assistant  general  manager,  in  addition  to  his  present  duties*.  ,.;; 

C.  W'.  Rhoades  has  been  appointed  manager  of  sales  of  the 
Daniels  Safety  Device  Company,  manufacturer  of  the  "Bulldog" 
nut,  with  ofHcc  in  the  Webster  building.  327  South  La  Salle 
.street,  Chicago.  ^Ir.  Rhoades  was  formerly  assistant  sales  man- 
ager of  \'alentine  &  Company,  and  previously  was  with  the  St. 
Louis   Surfacer   Company.  ..  ,       ..v  _.....  ...,;....•.„.  ;... 

\\  i.^hing  to  enlarge  the  niarket  for  file  products  of  their 
clients.  \\  .  L.  Rickard,  of  Rickard  &  Sloan.  Inc..  Xew  York, 
will  make  an  extended  trip  through  South  America,  leaving 
X'ew  York  the  latter  part  of  September.  He  will  visit  the 
principal  cities  on  both  coasts  and  will  make  a  thoroiigh  in- 
vestigation of  the  markets  and  the  best  method  of  scllinj|j. 
machinery  and  mechanical  materials  and   device^    /^^v'    •     •  .;. 

Willard  Doud,  formerly  shop  engineer  of  the  Illinois  Central 
and  Chicago,  Burlington  &  Quincy.  having  completed  the  special 
engineering  work  involved  in  the  construction  of  the  new  shops 
for  the  Belt  Railway  of  Chicago,  at  Chicago,  announces  the  open- 
ing of  offices  in  the  Morton  building,  538  South  Dearborn  street, 
Chicago,  for  the  handling  of  all  matters  pertaining  to  the  design, 
construction,  equipment  and  operation  of  railroad  and  industrial 
shops  and  power  plants. 

Judge  Killitts  of  the  United  States  District  Court  of  the  Xorth- 
ern  District  of  Ohio,  Western  division,  on  August  15.  handed 
down  a  decision  finding  that  the  Baker  valve  gear  patents  Xos. 
721,  994  and  1.008,405  of  the  Pilliod  Company  are  valid,  and  that 
the  Pilliod  Brothers  Company  and  Charles  J.  Pilliod  in  the  manu- 
facture and  sale  of  their  so-called  B  valve  gear  infringe  claim  8 
of  patent  Xo.  721,994  and  claims  1  and  2  of  patent  1.008.405. 
Both  defendants  are  estopped  from  denying  the  validity  of  the 
flatter  patent...-  y  -  ..-      ...        v  -.  ...v  ^'^V- 

Thomas  A.  Griffin,  chairman  of  the  board  of  directors  of  the 
Griffin  Wheel  Company.  Chicago,  died  on  the  steamship  Korea 
on  the  way  from  Yokohama  to  Honolulu  on  August  12,  Mr. 
Griffin  was  born  August         '/    7;  '-\ -;  ;i?- -  ?.r^^  !• 

28,  1852,  at  Rochester. 
X.  Y.  His  first  business 
experience  was  as  an  ap- 
prentice ;  iat::  Rochester, 
and  since  1868  he  had 
been  continuously  in  the 
car  wheel  manufacturing 
business.  In  1875  ho 
went  to  Detroit  and 
operated  for  the  Michi- 
gan Car  Company  its 
plant  known  as  the  De- 
troit Car  Wheel  Com- 
pany. In  1879  the  Grif- 
fm  Car  Wheel  Compan\ 
■  of  Detroit  was  organ- 
ized, and  the  following 
year  Mr.  Griffin  went  to 
Chicago,  w'here  he  or- 
ganized the  Griffin  & 
\V  ells  Foundry  Com- 
pany, which  was  merged 

into  the  Griffin  Wheel  &  Foundry  Company  in  1886.  Mr.  Griffin 
at  this  time  acquired  all  of  the  interest  in  the  Griffin  Car  Wheel 
Company  at  Detroit,  and  subsequently  the  name  of  this  company 
was  changed  to  the  Griffin  Wheel  Company.  Besides  having  five 
foundries  in  Chicago  the  company  operates  foundries  in  Boston, 
St.  Paul,  Detroit.  Kan.sas  City,  Denver,  Tacoma  and  Los  Apgeles, 


T.  A.   Griffin 


•^.. 
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l'.  %     Telephone  Cords. — This  is  the  title  of  a  booklet  issued  by  the 

.  .V  'AN'tstcrn   Electric   Company,   Chicago.     It  takes   ui)  in   considcr- 

■:.'    .ablf  (Iftail  cords  used  for  different  classes  of  telephone  service. 

;  /  ,  Iko.n  kooF.s. — .\  booklet  issued  l)y  the  American  Rolling  Mill 
■.  ,^.^0>mpany,  Middletown.  Ohio,  deals  with  the  subject  of  iron  roofs 

•  ,v  that  resist  rust.  .\  number  of  illustrations  are  included  showing 
.  .      the  types  of  rooting  made  from  .\rmco  iron. 

: .  ■  '  Sheet  Metal. — The  Stark  Rolling  Mill  Company.  Canttm. 
'.--•  "Ohio,  manufacturer  of  'idncan  metal,  has  recently  issued  a  book- 
r'.  y.  let  dealinfx  with  the  advantages  claimed  for  this  material.  A 
:    '•  liumlier  of  illustrations  are  included  showing  its  application. 

•-;•-.     Dekeatinc   RtsT. — This  is  the  title  of  a  booklet  issued  by  the 
''•.. American  Rolling  Mill  Company,  Middletown,  Ohio,  which  gives 
':'  (the  story  of  .Armco  iron.     The  l)0()klet  contains  some  historical 
•-.::  Tnatter  and  describes  the  different  uses  for  this  class  of  iron. 

•  v.'.-      VuLT  Ci'TTErs. — A  leaHet  recently  issued  by  the  National  Ma- 
A        chinery  Company.  Tiffin,  Ohio,  deals  with  accuracy  in  the  cut- 
ting   of   threads.      The    leaHet    includes    illustrations   of   a    taper 
blank  hef<ire  threading,  and  the  same  blank  after  being  threade<l 

'  .    .iy  «'  National  die  head.  .'.•.?'.:"',■■■•,;■' 

-..*•■.  Twist  Drills. — A  leaHet  issued  by  the  Whitman  &  Barnes 
Manufacturing  Company,  .\kron.  Ohio,  considers  the  advantages 
of  the  high  speed  twist  drills  manufactured  by  that  company.  .\ 
number  of  these  drills  were  used  in  the  construction  of  the 
locks  «)n  the  Panama  Canal.       ■  ■;       -..'■.>     ..■■.:'  •'':•■■".-'.'" 

'  ■■  I'rtL  Oil  Engines. — Bulletin  No.  34-\\  from  the  Chicago 
Pneumatic  Tool  Company.  Chicago,  is  devoted  to  the  Giant  low 
grade  fuel  oil  engines.  The  bulletin  describes  and  illustrates  the 
details  -of  construction  and  gives  a  list  oi  tiie  sizes  and  capacities 
in  wl  kh  the  engine  is  made. 

WMkr  G.vges. — -A  pamphlet  from  the  Prince-Groff  Company, 
50  C  hurch  street.  New  York,  describes  the  Pressurlokd  water 
gage.  As  the  name  indicates,  the  glass  is  sealed  by  the  water 
pressure  and  the  gage  is  so  arranged  that  in  case  of  a  broken 
glass  the  fractures  are  kept  closed. 

......     Si'HAVERS    .\Ni)    \\  hitewasheks. — Catalog    Xo.    176    from    the 

Dayton    Manufacturing    Company.    Dayton.    Oliio.    describes    the 
.'Dayton  sprayers  and   whitewashers.     These  sprayers  are  adapt- 
able to  a  numl)er  of  uses,  including  the  application  of  whitewash. 
•    ,^-ater  paints  and  other  wall  coatings. 

,?  .'i^.  ,Pii'E  .  Wrenches. — The  Prince-Groff  Company,  50  Church 
street.  New  York,  has  issued  a  leaflet  devoted  to  the  Kwikgrip 
pipe  wrench.  Tlie  advantage  claimed  for  tin's  wrench  lies  in  the 
construction   of   the    jaws,    the    jaw    containing   the    teeth    being 

,      placed  parallel  with  the  center  line  of  the  handle. 

!■:;.■■  P««TABLE  Flcor  Cranes. — The  Canton  boundry  &  Macliine 
Com]  any.  Canton.  Ohio,  has  sent  out  a  booklet  describing  tiie 
portable  floor  crane  and  hoist  manufactured  by  that  company. 
These  cranes  are  made  in  a  numlier  of  sizes  and  are  so  arranged 
tliat  they  can  l)e  readily  moved  l)y  hand  from  place  to  place 
about  a  shop. 

v.-..  Air  Co.m pressor  Valves. — Bulletin  No.  3024.  issued  by  tlie 
Ingersoll-Rand  Company.  11  Broadway.  New  York,  is  devoted 
to   the    discussion   of   the    Ingersoll-Rogler    valves    for   air   com- 

-•  pressing  cylinders.  This  bulletin  takes  up  this  type  of  valve  in 
more  detail  than  bulletin  No  3039.  which  deals  with  the  complete 
air  compressor. 

..';::.  Mac.neto  Telephcne.s. — Magneto  telejihones  and  supplies  is 
"the  subject  of  a  40-page  catalog  issued  by  the  Western  Electric 
■Comi)any.  Chicago.  The  catalog  lists  only  such  standard  tele- 
pi:  one  apparatus  and  supplies  as  are  generally  used   by  a  tele- 
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phone  company  using  magneto  equipment  and  having  about  200 
telephones  or  less.  i  .,■-■■,..    i.. 

Ball  BEAki.Nf;s  ix  Macfbne  Tools — This  is  the  subject  of 
catalog  issued  recently  by  tlie  Hess- Bright  Manufacturing  Con  - 
pany.  Philadelphia.  Pa.  It  icontains  a  brief  history  of  early  ball 
bearings,  and  after  devoting  some  space  to  the  origin  of  the 
annular  type  takes  up  the  a  iplication  of  ball  bearings  to  different 
classes  of  machine  tools. 


Conveyor  Scales. — The 
York,  has  issued  l)ulletin  > 
scales  manufactured  by  this 
of  belt  and  bucket  convevo 


Electric  Weighing  Company.  X'ew 
().  8  which  deals  with  the  conveyor 
company  for  use  with  various  typis 
s.  A  number  of  electric  specialtii-^ 
are  also  briefly  described,  including  a  recording  counter  and  an 
ampere  hour  meter.  The  leaflet  contains  18  pages  and  has  a 
number  of  illustrations.  '   '     ' 

Pipe  Threading  Machi>e.— A  booklet  entitled  .Actual  Pipe 
Threading  Experiences  II  hjs  been  received  from  the  Oster  Man 
ufacturing  Company.  East  Si  <ty-rirst  street,  Cleveland,  Ohio.  This 
booklet  deals  largely  with  t  le  experience  of  a  numiier  of  user> 
of  Oster  pipe  threading  mac  lines.  It  also  contains  several  illuv 
traticms  and  a  short  descrip  ion  of  the  practices  followed  in  the 
manufacture  of  these  machi  les.  -:  •  •     •      ^  ^i  -  ■  .^       /■      ■^y.  • 


Air  Co.mpressors. — BuUetit  No.  3030  from  the  IngersoU-Rand 
Company,  11  Broadway.  .Ntw  "NOrk,  describes  the  Ingersoll- 
Rogler.  class  EK-1.  power  driven,  single  phase,  straight  line  air 
compressor.  The  distinguishing  feature  of  this  compressor  is 
the  type  of  air  valve  which  is  considered  at  some  length  in  the 
pamphlet.  Illustrations  are  included  showing  the  construction 
of  the  valve  as  well  as  ditferipnt  parts  of  the  compressor. 

Valveless  Engines. — l-'roni  stone  cold  to  full  power  in  10  sec- 
onds is  the  subject  of  an  illustrated  catalog  issued  by  the  Harri> 
Patents  Company.  Philadelphia.  Pa.,  and  describing  the  Harris 
valveless  engine  wliich  is  cdinstructed  on  the  Diesel  principle. 
Amcmg  the  drawings  incliKled  are  those  for  a  locomotive 
equipped  with  a  320  indicated; h.  p.  Harris  valveless  engine.  The 
Harris  high  and  low  pressurje  air  compressor  is  also  described. 

Pumping  M.\chinerv.— Bufietins  10  and  11  from  the  National 
Transit  Company.  Oil  City,  jPa.,  are  devoted  to  pumping  ma- 
chinery. These  Inilletins  arel  issued  with  a  view  to  making  a 
flexible  catalog  bound  in  lofcse  leaf  covers.  Bulletin  No.  10 
gives  directions  t\)r  setting  up  an  operating  pump,  and  also  deals 
with  dui)lex  piston  pumps  and  vertical  triplex  power  pumps. 
lUilletin  No.  11  is  devoted  t)  different  sizes  of  duplex  piston 
pumps  and  includes  a  list  of     arts,  ..     ..     ^  ,        .        ."    .       . 

r^:'-:.:,  ■/.■■■'■.■'■■■^'<r'.-=}.-:--  ■': 
The  Yolng  Man  and  the  Electrical  Indi-stry. — This  is  tht 
title  of  special  publication  No  1542  recently  issued  by  the  West- 
inghouse  I'.lectric  ^-  Manufa  ituring  Comi)any.  Pittsburgh,  Pa 
It  is  a  reprint  of  an  article  In  James  H.  Collins  which  appeareil 
in  the  Scientific  .American.  M;iv  16.  1914.  It  deals  in  an  inter- 
esting way  with  the  ii)portun  ties  afforded  a  young  man  in  thi- 
industry  and  the  dirferent  li  k>s  in  which  he  may  direct  In- 
activities, as  exemplified  by  tlie  works  of  the  Westinghoust 
company.  .A  copy  of  the  boot  let  will  be  sent  on  request  to  an\ 
one  interested  in  the  dcvelopm  ?iit  of  young  men. 


Rel.\tive  Corrosion  ok  Iron 
No.    10-C    from    the    National 
contains  an   illustrated  article 
gation  into  the  relative  rust  o 
been  in  continuous  service  foi 
This  investigation  was  conduc 


Technology,  Boston ;  the  artic 
before  the  New  England  Wate: 
the  bulletin  contains  three  oth 
rosion. 


iNi)  Steel  Pipe.— National  bulletin 

Tulte    Com])auy.    Pittsburgh,    Pa.. 

giving  the  results  of  an  investi- 
iron  and  steel  pipes  which  hav< 
a  Considerable  number  of  years 

ed  by  William  H.  Walker,  Ph  D.. 


professor  of   industrial   chemiitry   and   director  of  the   researcb 
laboratory    of    applied    chemi  try,     Massachusetts     Institute    oi 


e  is  an  abstract  of  a  paper  read 

Works  .Association.     In  addition 

;r  articles  on  the  subject  of  cor- 


.•■•a".V   _■-.  :". 


.^1-..J. 


October,  1914 


'.RAILWAY    AGE    GAZETTE,    MIXHAXICAL    EDITION 


•.".'*i-. 


ftuito^ 


1I..J& 


ANICAL   EDITIO 


NCLUDING    THE 

American  Engineer 


mtik 


Published  ok  the  First  Thursday  of  Every  Month  by  the       .'*..; 

SIMMONS-BOARDMAN    PUBLISHING   COMPANY,         .■;«:-' 

■■'..■.:     ..    WooLwoRTH   Building,  New  York,  N.  Y.         ..   .    /i.":-'- 


CHICAGO:    Transportation   Bldg.  CLEVELAND:    Citizen's   Bldg. 

LONDON:     Queen  Anne's  Chambers,   Westminster. 


;:/.        The  competition  bn^cfective  box  carf;  and 

'•'■'■■       how  the  defects  mav  be  overcome  or  reme- 
Department  v.  -.     ••    .        ,•  .  .   .  . 

,         ,      -died,  which  was  announced  in  our   August 

Competition  ^^^^  September  issues,  will  close  on   Octo- 

ber 15.  Because  of  the  considerable  amount  of  attention  which 
.was  given  to  the  draft  gear  problem  in  the  earlier  competition 
it  is  thexpurpose  in  the  present  one  to  leave  the  draft  gear  out 
of  consideration.  A  first  prize  of  $50  will  be  awarded  for  the 
pai)er  containing  the  most  practical  suggestions  for  remedying 
the  defects ;  papers  not  aw  arded  a  prize,  but  accepted  for  pub- 
lication, will  be  paid  for  at  our  regular  space  TaicsiJo.^''/^/\}:^\}'\-i 
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WE  GUARANTEE,  that  of  this  issue  4.150  ropits  were  printed:  that  of 
these  4.150  copies  3,651  were  maih-d  to  r<:e"lar  paid  siibscribers.  150  were 
provided  for  counter  and  news  compauies'  sales.  232  were  mailed  to  adver- 
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office  u»e;  that  the  total  copies  printed  t'l's  ytar  to  date  were  43.100.  an 
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•     Educate  the  "Educate  the  Engine  Crews"  might  well  be 

V-f-         p     .  taken   as   the   slogan   of   the   twenty-second 

..;^  ...  ngine  annual   convention   of   the    Traveling   Hn- 

.  .V  ■;"        Crews  gineers'    .\ssociation,   held   in    Chicago   last 

trionth.  We  do  not  wish  to  infer,  however,  that  the  enginemen 
on  .Vmcrican  railroads  are  ignorant,  for  such  is  not  the  case. 
Our  cngincnun  are  a  line  class  of  men ;  if  they  were  otherwise 
they  wouldn't  be  where  they  are.  What  is  meant  is  that  with 
the  introduction  of  the  various  labor  saving  and  economical  de- 
vicis  on  locomotives  the  engine  crew  must  be  carefully  and 
thoroughly  instructed  as  to  their  proper  manipulation  in  order 
that  the  greatest  benefit  may  be  obtained  from  their  use.  This 
is  especially  true  of  smoke  eliminating  devices,  the  superheater 
and  the  stoker.  In  every  subject  considered  at  the  convention 
the  proper  etUication  of  the  engine  crew  u:as  believed  to  be  4he 
kernote  of  success.  ;;  .•:-:.;  '    :.  --7':- ^"'•■^<'\'.-^-^. ■."•"■•■••'.:•'  . 


.'-:/ Special  Man  ^''^  practice  of  assigning  a  special  expert 

■.•^:.'  •  •\-;^^'v:    .'       mechanic  to  laying  out  all  work  to  be  done 
■•V;/'  in   a   machine   shop  has   been   found   to  be 

.     V    Laying  Out  especially  advantageous   from  many  stand- 

.points.:  .A  man  who  has  this  special  duty  will  naturally  be^ 
come  very  proticient  and  will  be  able  to  lay  out  more  work  in 
a  given  time  than  the  men  by  whom  the  work  is  to  be  ma- 
chined. The  practice  saves  the  time  of  the  machines,  as  well 
as  the  nun.  for  the  operators  do  not  have  to  hold  their  machines 
idle  while  the  work  is  being  laid  out.  It  a  piece  of  work  is 
not  of  the  proper  dimensions  it  will  get  no  farther  than  the 
layer-out.  whereas  in  the  absence  of  this  syvtcni  it  is  likily  to 
have  been  placed  in  position  on  the  machine.  Under  this  plan 
all  jigs  and  templates  are  put  in  one  place  and  under  the  care 
of  one  man.  the  layer-out.  and  are  therefore  kept  in  good  con- 
dition and  where  they  can  be  found  when  they  are  wanted. 
There  is  less  chance  for  error  in  the  finished  dimensions,  and 
as.  a  whole  the  work  can  be  put  through  the  shop  with  much 
■greater  despatch.;,; :.   .;.,^  .  v    ;    v  -  .     .  •,  .,•    .■■.'-.■'■    - 


:  Reclaiming 
"  Material   oa 


The  handling  and  reclaiming  of  scrap  tna'-^ 
terial   has   been   a  troublesome   probkm   to 
the    railroads    for   many    years.      Diflferent 
the  Frisco  roads  have  tackled  it  in  different  ways.     In 

some  cases,  due  to  faulty  accounting  or  lack  of  appreciation  of 
the  relative  value  of  the  various  factors  entering  into  the  probr 
km.  methods  have  been  adopted  which  finally  proved  to  be  far 
from  ecouomical;  in  other  cases  good  judgment  has  made  it 
possible  to  reclaim  certain  parts  of  the  scrap  with  splendid  re- 
sults. The  Santa  Fe.  a  few  years  ago,  established  a  large  plant 
for  handling  and  reclaiming  scrap  at  Corwith,  III,  near  Chi-. 
cago.  The  savings  effected  for  the  year  ending  June,  1913.  are< 
said  to  have  amounted  to  half  a  million  dollars.  A  similar 
plain  which  is  very  fully  described  in  another  part  of  this  issue 
has  been  developed  on  the  St.  Louis  &  San  Francisco  during  the 
past  year.  It  was  fully  realized  in  inaugurating  this  work  that 
unless  a  most  careful  check  was  kept  on  each  individual  item 
there  would  l)e  a  tendency  to  actually  waste  money  in  the  at- 
tempt to  reclaim  parts  which  could  not  be  handled  with  profit. 
To  avoid  this  great  care  is  taken  to  study  the  detailed  costs  of 
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reclaiming  each  item,  and  to  follow  it  into  service  to  make 
sure  that  it  does  its  work  properly  and  does  not  fail  prema- 
turely. As  in  the  case  of  the  plant  at  Corwith  the  oxy-acetylene 
apparatus  is  a  most  important  factor,  not  only  in  the  making  of 
repairs  but  in  cutting  certain  classes  of  scrap,  such  as  fireboxes 
;  and  tender  tanks,  into  parts  of  such  size  that  they  may  be  more 
easily  handled  and  bring  a  much  better  price  per  pound  as 
scrap.  .,  .    ..    ,        ..     -  ......  


f       I  .  D  Any   one   who   has   worked    in   a   railroad 

employees    Kespon-         ■'    . 

.  shop  is  familiar  with  the  expression  "The 

sibility  in  •       •  u     -^  i.       1   •.. "      T..   • 

■  company  is  rich ;  it  can  stand  it.       It  is  a 

Promoting  Economy  matter  of  common  occurrence  for  a  man 
to  make  such  a  remark  to  his  fellow  employees  in  good-natured 
justification  of  a  waste  of  time  or  material.  In  the  minds  of  a 
surprisingly  large  number  of  railway  employees  the  company  for 
which  they  work  is  a  corporation  of  almost  unlimited  wealth ; 
to  them  the  company  means  the  higher  officers,  and  they  do  not 
realize  that  although  the  financial  receipts  may  be  large  the  ex- 
penditures are  probably  of  a  size  to  leave  but  a  small  margin  of 
profit.  They  feel  amply  justified  in  getting  all  they  can  out  of 
the  company  and  consequently  a  waste  of  half  an  hour  in  a 
locomotive  firebox  or  the  throwing  into  the  scrap  pile  of  a  tool 
that  could  be  repaired  at  a  slight  cost  are  items  which  from  their 
viewpoint  affect  the  company's  treasury  to  such  a  small  degree 
as  to  be  entirely  negligible.  There  is  wide  opportunity  for 
economy  in  bringing  railway  men  in  general  and  shop  employees 
in  particular  to  realize  that  time  and  material  which  they  can 
save  in  their  personal  work  can  have  a  direct  and  considerable 
bearing  on  the  condition  of  the  company's  treasury  and  con- 
sequently on  their  own  prosperity.  While  means  should  be  taken 
to  instill  these  ideas  into  the  older  employees,  the  place  for  the 
most  earnest  efforts  is  in  the  apprentice  school,  and  in  this  con- 
nection the  simpler  the  explanation  can  be  made  the  better.  It 
is  of  little  use  to  try  to  explain  to  a  class  of  apprentices  by  making 
use  of  long  lists  of  figures  and  financial  terms,  but  there  is  no 
reason  why  a  simple  explanation  cannot  be  given  of  what  a 
company  is,  how  it  is  organized  and  what  class  of  people  make 
up  the  bulk  of  its  stockholders.  In  many  instances  the  lesson 
will  be  kept  in  mind  and  while  it  seems  a  hopeless  task  to  bring 
all  employees  to  a  correct  understanding  of  such  matters,  a  con- 
tinued process  of  education  and  enlightenment  will  result  in  a 
surprising  increase  in  the  efforts  of  individual  employees  toward 
economy.     :..,.;;:,  ;;...././..•.  ..      ....-• 


The  Road  ipore-      '^^*-'^^  ^^'^''e  several  points   dwelt   upon  by 

,    _       .     _  J-    ^'-    DeVov,    assistant    superintendent    of 

man  s  Part  in  Pre-     „   .•  i   ^i       ,-i  •  him         i 

motive   power  of   the   Chicago,   Milwaukee 

venting  Failures  &  St.  Paul,  in  his  address  at  the  recent 
convention  of  the  Traveling  Engineers'  Association  which  should 
meet  with  general  approval.  Among  these  was  the  statement 
that  the  traveling  engineer,  or  to  use  the  better  title,  road  foreman 
of  engines,  should  not  spend  too  much  time  investigating  failures 
and  delays,  but  should  get  out  on  ilie  road  and  work  with  the 
men  to  prevent  such  occurrences.  L'nqucstionably  the  road  fore- 
man must  conduct  investigations,  but  he  should  not,  as  is  very 
often  the  case,  spend  almost  his  entire  time  in  conducting  them 
and  in  preparing  long  reports.  The  road  foreman  of  engines  is 
often  made  too  much  of  an  investigator  and  in  consequence  de- 
generates to  a  seeker  after  the  cause  of  troubles  that  have  become 
ancient  history. 

There  will  always  be  investigations  to  be  held  and  that  con- 
sideration cannot  be  neglected,  but  by  his  methods  in  dealing 
with  the  men  under  him  the  foreman  can  greatly  reduce  these 
in  number.  His  most  important  duty  should  be  to  educate  and 
develop  a  class  of  men  who  will  use  their  thinking  powers  in 
such  a  way  that  they  will  keep  out  of  trouble.  A  man  who  is 
appointed  to  the  position  of  road  foreman  of  engines  should  be 
of  an  even  temperament  and  have  a  disposition  which  will  com- 


mand the  friendly  feelpig  and  respect  of  those  under  him;  he 
should  be  capable  of  training  men,  and  in  investigations  of  get- 
ting  at  all  the  evidence,  weighing  it  judicially  and  basing  his  de- 
cision on  sound  reasoning.  The  selection  and  training  of  ire- 
men,  which  should  devolve  upon  the  road  foreman,  should  be 
given  as  much  if  not  mpre  care  than  the  selection  and  training 
of  shop  apprentices.  A  man  without  the  proper  qualificati'jns 
who  is  appointed  to  the  position  of  road  foreman  of  engines  is 
likely  to  make  poor  selections  in  hiring  men  and  ill-judged  de- 
cisions in  enforcing  discipline,  and  can  do  much  more  harm 
than  good.  The  selection  of  a  man  for  the  position  of  road  fore- 
man  is  a  matter  which  should  always  receive  the  most  careful 
attention  of  the  officers  tiaking  the  appointment 


■  ,  ';'■:       p  .  .  ,  Sevjeral  of  the  features  of  British  practice 

i^.?  *'••■•■  c  *"    !^^^     construction     of    steel     passenger 

**  equ^jment  which  are  brought  out  in  an  ar- 

Coaches  tide,  appearing  elsewhere  in  this  issue  will 

be  rather  difficult  of  expjianation,  if  not  entirely  unaccountable 
to  American  car  builders*  While  as  a  whole  the  Metropolitan 
District  car  therein  illustrated  is  not  typical  of  British  construc- 
tion, the  underframe  is  of  a  type  very  similar  to  that  frequently 
used  on  cars  with  wooder<  superstructures.  The  typical  features 
of  this  underframe  are  l|he  use  of  four  longitudinal  members 
of  uniform  cross  sectioti,  the  placing  of  truss  rods  below 
some  of  the  longitudinal  members  and  the  design  of  the  cross- 
members,  which  are  offset  jto  pass  under  the  center  longitudinals. 
With  the  type  of  coupler*  and  buffers  used  on  British  coaches 
the  l)uffing  and  pulling  stresses  are  more  readily  distributed  over 
the  entire  underframe  thao  would  be  possible  with  the  type  of 
draft  gear  used  in  this  coi^ntry;  and  the  uniform  size  of  longi- 
tudinal members  as  well  as  their  spacing  may  thus  be  logically 
accounted  for.  It  is  difficult,  however,  to  logically  account  for 
tiie  use  of  truss  rods  with  steel  underframe  construction.  With 
wood  sills  the  use  of  trusi  rods  is  very  effective,  the  amount 
of  initial  tension  required  in  the  rods  being  small  because  of 
the  comparatively  large  defiection  of  the  wood  sills  under  load. 
With  steel  sills  the  case  is  entirely  different.  Unless  the  rods 
are  adjusted  to  have  an  excessive  initial  tension  the  deflection 
of  the  sills  necessary  before  full  advantage  of  the  truss  rods  is 
obtained  might  be  close  to, or  even  exceed  the  elastic  limit  of 
the  material  in  the  sills.  lif  placed  under  sufficient  initial  ten- 
sion to  insure  effective  servke  the  margin  of  strength  available 
for  service  will  be  greatly  reduced.  In  other  words  it  would 
seem  that  the  great  precision  of  adjustment  required  is  such  as 
to  make  the  strength  of  the  arrangement  very  uncertain.  Taken 
altogether,  British  steel  construction  appears  to  have  gone  very 
little  beyond  the  substitutfcn  f)f  steel  members  for  those 
originally  of  wood,  the  original  form  of  construction  being 
closely  followed.  PracticallV  no  attempt  seems  to  have  been 
made  to  take  advantage  of  tpe  possibilities  offered  by  steel  con- 
struction.      •■i'".'>  ■':  ■•' ..-f^.' 


Provide    Adequate      ^^  ''  surprising  how  many  times  in  layimj 

out  new!  engine  terminals,  or  renewing  old 
Coaling  Facilities       ^^^^^^        [^^^^  provision  is  made  for  a  mod- 

at  Terminals  ^.^    engine   house   at   the   expense   of   th: 

coaling  and  ash  pit  facilities.!  It  is  not  intended  by  any  means 
to  decry  the  need  of  providing  a  strictly  adequate  and  up-to-dat- 
cngine  house  with  corresponding  repair  equipment ;  the  idea  that 
any  kind  of  a  building  fitted  v  ith  ca.st-off  tools  and  other  equip- 
ment is  good  enough  for  carrying  on  terminal  repairs  to  loco- 
motives is  a  wrong  one,  and  |ias  fortunately,  to  a  considerabl? 
extent,  been  gotten  away  fron>  within  recent  years.  But  when 
a  certain  number  of  trains  are  handled  daily  on  a  division,  ^ 
corresponding  number  of  engines  must  be  turned  at  the  engine 
house,  and  it  matters  not  how  nearly  perfect  the  repair  facilitit^ 
may  be  if  the  equipment  for  coaling  and  the  handling  of  ashe  . 
which  constitute  the  neck  of  Ipe  bottle,  is  sufficient.  There  is 
nothing  more  annoying  to  an  engine  house  foreman  than  a  con- 
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gestc!  coaling  station  of  ash  pit,  and  there  is  iiothing  that  is 
^orc  iiroductive  of  terminal  delays.  When  traffic  is  heavy,  and 
partii^ilarly  in  cold  weather,  an  inadequate  coaling  station  or  ash 
pit  will  result  in  a  line  of  locomotives  standing  out  doors  pos- 
sibly for  several  hours  when  they  should  be  in  the  engine 
housi  undergoing  repairs.  In  consequence  more  work  is  neces- 
sitated by  some  of  the  engines  arriving  at  the  ash  pit  with 
frozi^n  hopper  slides,  or  finally  reaching  the  engine  house  with 
frozen  injector  supply  or  delivery  pipes,  or  leaky  tubes.  Under 
such  conditions  a  foreman  is  likely  to  resort  to  putting  some  of 
the  engines  in  the  house  without  coal,  and  even  in  extremities 
(lumping  fires  in  the  engine  house  pits.  This  latter  practice  is 
e.xtrcmely  dangerous,  as  a  fire  may  very  easily  be  started  if 
there  is  a  wooden  floor.  In  any  event  it  is  necessary  to  stop 
long  enough  to  coal  the  engine  on  the  way  out,  with  the  likeli- 
hood of  a  terminal  delay  resulting.  It  is,  of  course,  most  de- 
sirable to  provide  an  engine  terminal  complete  in  every  par- 
ticular, but  in  cases  where  some  part  of  the  plant  has  to  be 
skimped  because  of  a  lack  of  money,  it  is  much  better  in  the  in- 
terests of  the  prompt  moving  of  traffic  to  provide  ample  coal- 
ing and  ash  pit  facilities  and  permit  part  of  the  engine  house 
facilities  to  remain  uncompleted  until  a  later  date  when  financial 
conditions  are  better.  ,;. '  -•.•;'.;'  ■ 


Traveling  -  « 
Engineers'"-' 


.  "A  successful  convention"  has  become  a 
■;';  habit  with  this  association  with  all  the  in- 
tensifying characteristics  a  "habit"  has. 
Convention  j^g    meeting   w-as   well   attended   both   in 

registration  and  the  number  of  members  sitting  in  the  conven- 
tion hall.  Four  days  of  hard  work  from  shortly  after  nine  in 
the  morning  until  after  five  in  the  afternoon  was  the  pace  set 
by  President  Roesch  and  to  the  credit  of  the  association  the 
members  were  as  strong  at  the  finish  as  at  the  start. 

Some  very  important  subjects  were  covered  this  year,  two  of 
which  should  be  particularly  mentioned,  '"The  Care  of  Loco- 
motive Brake  Equipment"  and  '"The  Efficient  Operation  of 
Locomotives."  The  former  paper  was  presented  in  such  detail 
and  contains  such  valuable  information  that  it  would  pay  a 
road  to  have  it  bound  separately  and  distributed  to  all  employees 
that  are  concerned  in  the  maintenance  and  care  of  the  air  brake 
on  locomotives.  The  air  brake  is  a  very  important  item  in  train 
operation.  It  is  as  important  as  the  locomotive  itself  under 
the  present  day  requirements  in  the  operation  of  trains,  for 
without  it  the  density  of  traffic  could  not  be  anything  like  what 
it  is.  The  air  brake  if  not  properly  maintained  may  cause  seri- 
ous trouble  from  wrecks,  which  means  loss  of  money  to  the 
railroad.  It  therefore  is  a  large  factor  in  the  operating  expense 
of  any  road.  In  view  of  the  vital  part  it  plays  in  the  train 
operation  it  seems  that  almost  any  expense  made  to  insure  its 
proper  operation  would  be  justified.  A  careful  terminal  in- 
spection, both  on  arriving  and  on  leaving,  is  positively  necessary 
for  economical  operation.  The  enginemen  should  be  made  to 
realize  the  importance  of  reporting  every  defect  in  the  air  brake 
system  that  comes  to  their  attention,  and  in  justice  to  them- 
selves and  their  families,  if  not  to  the  railroad  that  employs 
lliem,  they  should  insist  on  the  air  brake  system  being  in  per- 
fect condition  before  leaving  the  terminal. 

The  efficient  operation  of  the  locomotive  is  chiefly  the  result 
of  proper  education  of  the  engine  crews  and  of  the  men  making 
inspections  and  repairs  on  locomotives.  The  enginemen  should 
^^e  assisted  and  encouraged  in  efficient  operation  by  making 
their  work  as  light  and  convenient  as  possible.  Nothing  will 
please  an  engineer  more  than  a  conveniently  arranged  loco- 
motive cab  and  a  free  running,  well  maintained  engine.  Under 
such  conditions  he  will  be  more  liable  to  use  thought  and  care 
in  the  handling  of  his  engine  and  seek  to  get  the  most  out  of 
't.  The  fireman  also  will  do  his  part  when  he  finds  that  the 
company  desires  to  aid  him  in  his  work.  If  the  fire  door  is 
loosely  hung  so  that  it  requires  an  effort  to  open  and  close  it, 
^vill  the   fireman   follow   the   "one   scoop   to  a  fire"   plan   con- 


scientiously?   If  the  flues  are  plugged  or  leaking  will  he  try  to 

save  coal  so  that  it  may  be  wasted  through  an  inefficient  boiler? 
All  of  the  employees  must  be  met  half  way,  the  engine  crew- 
with  a  properly  designed  and  properly  maintained  locomotive, 
and  the  repair  men  with  proper  tools  with  which  to  do  the  work. 
Labor  is  the  largest  item  of  expense  in  locomotive  maintenance 
and  operation,  with  the  exception  of  the  fuel,  and  money  in- 
vested to  encourage  labor  to  give  its  best  efforts  will  be  well 
invested. 

Another  item  which  greatly  affects  the  cost  of  locomotive  "^ 
operation  is  the  terminal  facilities  for  turning  and  handling 
power.  This  subject  is  a  large  study  by  itself,  especially  on  a 
road  that  operates  its  locomotives  on  a  pooled  basis.  Investi- 
gations have  shown  that  power  is  in  the  hands  of  the  mechanical 
department  the  greater  part  of  every  24  hours.  To  overcome 
this  delay  careful  study  of  the  terminal  facilities  and  organ*., 
ization  should  be  made. 

The  arguments  for  regularly  assigned  engines  for  the  engine 
crews  was  so  overwhelming  that  there  can  be  no  question  as  to 
where  the  association  stands  in  this  regard.  Various  illuminating 
records  of  what  had  been  accomplished  by  the  regularly  assigned 
engine  plan  as  against  the  pooled  system  showed  that  from  an 
operating  standpoint,  at  any  rate,  the  former  was  much  the  more 
economical  and  satisfactory  method  to  adopt.  From  the  number 
of  roads  that  have  given  up  the  pooled  system  it  would  seem 
that  there  is  no  question  as  to  the  economy  of  the  regularly  as- 
signed engines  plan. 

The  attitude  of  the  association  could  be  considered  as  "ex- 
tremely enthusiastic"  in  regard  to  the  locomotive  mechanical 
stoker.  The  stoker  has  been  applied  for  a  sufficient  length  of 
time  to  give  the  enginemen  an  opportunity  of  becoming  thor- 
oughly familiar  with  it,  and  the  opinions  of  the  traveling  engi- 
neers might  be  taken  as  a  direct  reflection  of  the  opinions  of  the 
enginemen  themselves.  We  hear  this  year  of  the  increased  ton- 
nage that  may  be  handled  with  the  stoker  fired  locomotive  with- 
out, in  two  cases  at  least,  any  more  fuel  being  used  than  would 
be  required  with  the  hand  fired  engines.  The  stokers  are  accepted 
as  having  a  distinct  advantage  in  certain  classes  of  service  and 
the  traveling  engineers  look  to  them  to  greatly  improve  Oper- 
ating conditions.  V  ":  ■  'J:': j^/'ii-l  .\,.:''^. -'^y-i  '  : ,::--\"  ■\.^ 

The  paper  on  the  "Practical  Chemistry  of  Combustion,"  by  Mfi- 
Kinyon  will  round  out  the  proceedings  of  this  convention  into  a 
volume  of  instruction  that   will  be  of  value  and  credit  to  tbt 
members  of  the  Travehng  Engineers'  Association.     :V-  '■.;■■'.;•  .•:; 


NEW    BOOKS 


^  r />•?.• 


Air  Brake  Association.  Proceedings  of  the  1914  convention.  Illustrated, 
242  rages.  6  in.  by  9  in.  Published  by  the  association.  F.  M.  Nellis, 
53   State  street,  Boston,  Mass.,  secretary.     Price  $2. 

The  Air  Brake  Association  has  made  a  record  this  year  in  plac- 
ing the  bound  volume  of  the  twenty-first  annual  convention  in 
the  hands  of  the  members  about  two  months  after  the  convention 
met.  This  jear's  report  includes  addresses  by  H.  H.  Vaughan, 
assistant  to  vice-president,  Canadian  Pacific,  and  W.  A.  Garrett, 
formerly  chief  executive  officer  of  the  Pere  Marquette,  together 
with  papers  on  Air  Hose.  Caboose  Air  Gage  and  Conductor's 
Valve,  Electro-Pneumatic  Signal  System  for  Passenger  Trains, 
Modern  Train  Building,  and  the  report  of  the  committee  on 
Recommended  Practice.  Other  subjects  discussed  were  the 
Clasp  Type  of  Foundation  TBrake  Gear  for  Hea\-y  Passenger 
Equipment  Cars,  and  One  Hundred  Per  Cent  Efficiency  of  .\ir 
Brakes.  A  tribute  to  George  Westinghouse  is  also  included  in 
the  proceedings.  By  prompt  action  of  the  executive  committee 
immediately  following  the  convention  in  Detroit,  the  secretary 
has  been  able  to  include  in  these  proceedings  the  list  of  sub- 
jects selected  and  the  committees  appointed  to  report  at  the 
twenty-second  annual  convention,  which  will  be  held  in  Chicago, 
May  4-7,  1915.     ^V/U^T  .  •  >    •   ..:;-;;-::^V>^:v '^-^^ ;' -^.^^-^^-C 
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COMMUNICATIONS 

THE     SPECIAL    APPRENTICE 


,••■.."■.  /^i":'.':  -V        Port  Jervis,   X.   Y.,   August    10,    1914. 

To  THE  Editor  : 

Owing  to  his  college  training  the  special  apprentice  is  able  to 
do  many  things  of  value  outside  of  routine  machine  shop  work 
and  Iretiuently  this  prevents  his  obtaining  more  practical  ex- 
perience. Tile  apprentice  of  this  class  should  be  given  a  chance 
to  learn  his  trade  and  not  be  sent  out  on  all  sorts  of  testing 
work,  excei)t  for  a  short  period  of  his  course.  The  college  man 
of  the  right  material  is  willing  to  work  and  to  learn  and  should 
be  subject  to  the  same  rulings  as  a  regular  apprentice.  The 
trouble  is  that  tiie  selection  of  a  special  apprentice  is  not  made 
very  carefully;  no  yoimg  man  who  has  not  graduated  from  a 
recognized  technical  school  should  be  even  considered.  He  should 
be  given  a  six  months'  trial  period  and  carefully  watched;  then 
if  in  the  opinion  of  the  supervising  officer,  he  is  unfit  for  the 
work,  he  should  be  told  so  defmitely  and  not  kit  t<i  drag  along 
till  he  gets  discouraged  and  (|uits  of  his  own  accord.  If  a 
proper  selection  is  made  by  a  carefiU  officer,  the  railroad  will 
obtain  a  young  man  who  has  spent  most  of  his  life  .stu<lying  and 
surely  it  can  well  afford  to  devote  some  effort  to  educate  him 
further  along  its  lines  of  work,  .'J   •■.'..■,  R-  W.  Rogers,     ;.. , 

.:,  ...  •    .     .  Iil>tructr)r   of   Aliiircuticts.    Krii-    R;iiIroad. 

HANDUNG    METALLIC    PACKING    IN    ROUNDHOUSES 


.!   .^;'■.:-■  ■>."'■;■;" '•'■...;..:.•    -..x;..'    Chicvgo,    hi.,    .\ui;ust    17,    1914. 

To  THE  Eihtor:    y  .•      v.--    :..-.     •-.•.,• 

The  writer,  having  visited  most  of  the  railroads  in  the  United 
;  States  and  L'ana<la  and  observed  the  different  ]»ractices  in  use 
in  hanclling  metallic  jjacking  matters,  more  especially  in  the 
roundhouses,  has  come  to  the  conclusion  that,  esi)ecially  at  all 
large  roundhouses,  it  will  be  found  to  be  one  of  the  best  i)aying 
propositions  to  have  a  good  machinist  assigned  to  do  all  the 
packing  of  piston,  valve  and  air  pump  rods.  If  such  a  man 
IS  on  to  his  job,  he  can  more  than  save  his  wages  very  easily. 
It  is  rea.sonable  to  suppose  that  the  man  \vh«)  is  held  responsible 
win  see  to  it  when  he  packs  a  rod  that  that  rod  is  packed  in  the 
best  possible  manner  to  insure  its  running  without  l)lowing  until 
the  packing  is  fully  worn  out.  He  will  see  to  it  that  the  equip- 
ment is  in  good  shape  and  the  swab  is  well  luliricated,  as  he  will 
realize  that  if  his  work  is  not  properly  done  be  will  have  the 
same  job  to  do  over  again.  The  ])acking  man  sliould  be  fur- 
nished a  small  i)ocket  record  book  wherein  he  should  keep  a 
complete  record  of  all  rods  packed  during  the  day.  \  printed 
form  should  then  be  used  in  reporting  all  rorls  packed  during 
the  week  to  the  division  master  mechanic  each  week.  These 
records  would  in<licate.  should  an  engine  be  ])acked  (juite  often, 
that  something  was  wrong.  Investigation  would  show  why  so 
much  packing  had  been  applied  and  the  proper  remedy  to  over- 
come the   trouble   would   then  be  applied.       ■„   ,       .'V*. .,    ,  ...,;';./ 

In  other  words,  the  jiacking  man  would  become  a  spcciiHst 
in  his  work.  He  certainly  would  try  and  make  a  showing.  To 
do  this  he  would  make  his  business  a  study.  He  .should  be  en- 
couraged as  much  as  possible  by  the  roundhouse  foremen  and 
others  who  would  see  that  guides.  i»istons,  etc.,  were  kept  in 
good  condition.  On  a  few  roails  it  has  been  found  advisable 
to  have  a  monthly  inspection  of  pistons,  piston  rings,  etc..  on 
superheater  engines.  On  such  inspection  days  the  packing  man 
should  al.so  look  over  his  packing  and  efjuipment  and  see  that  it 
is  in  good  shape,  this  being  the  proper  and  best  time  to  do  any 
work  necessary  on  vibrating  cups,  followers,  etc.  It  will  be 
found  on  a  road  where  this  practice  is  carried  out  and  watched 
that  there  will  be  practically  no  packing  troubles.  If  there  arc 
any,  the  -livision  master  mechanic  can  very  easily  trace  them  and 
Stop  the  tnmble.  His  weekly  packing  sheets  will  keep  him  ad- 
vised as  to  just   what   is  being  done  and   what   points  are  using 


the  most  packing.  His  clerk  can  mate  a  rnontMy  report  fo;  ii,^. 
general  superintendent  of  motive  power,  if  desired,  but  the  .  uiin 
object  and  result  would  be  that  the  rods  will  be  packed  :!<% 
and  a  great  deal  less  packing  used.       .  .:   vv..t".  , ;.       A.  E.  M. 


THE  DRAFT  GEAR  PROBLEM 


"_;'••■  ■ '' ■    .'"''-'       ■       'I'  Eastern   St.xte.   Stj.tember   ]-»,   19;4. 

To    THE    EDtTOR:  T  .    .        y 

1  have  read  with  muci  interest  the  various  articles  On  draft 
gear  which  have  appeardd  from  time  to  time  in  your  journal. 
Some  of  them  have  spoken  in  favor  of  the  friction  gear  .md 
others  have  been  in  favcr  of  the  spring  gear.  No  doubt  iiith 
types  of  gear  have  theitf  good  points,  but  is  there  any  draft 
gear  on  the  market  toda;  that  will  meet  the  requiremeiUs  im- 
l)oSed   upon   it?      I   believe    the   answer   is,    XO.   ^"  ■ -Vf. '"^  -^i  ".■■ 

Some  manufacturers  of  friction  draft  gears  claim  that  their 
gears  have  a  capacity  ol  300.000  lb.,  which  no  doubt  is  true 
wiieii  the  gear  is  tested  o^i  a  static  machine,  but  the  conditions 
of  actual  service  are  ent  rely  different  from  this  and  there  is 
therefore  no  comparison  1  etween  them.  The  only  way  in  which 
a  friction  flraft  gear  can  ;  bsorb  the  energy  of  the  blow  impu>e(l 
ujion  it  is  l)y  changing  thi|.  energy  into  another  form  of  energy, 
namelv,  heat.       -•  '.  ' 


The   question,   therefore, 
getting    a    gear     which    wi 


resolves  itself  into  the  problem  <n 
I  transform  into  heat  the  greatest 
amount  of  energy  in  the  sli)rtest  time  and  still  be  elastic  enough 
to  take  care  of  the  minor  hocks  which  cars  are  continually  re- 
ceiving,      ^y,    r  :\\   ■  ^\;  ■;.  :  ■    :■       '  ^./r   .       ':■■'■■   :.^'' ^'^' >■'■■: '■■'■^r^'-- /::')/.. 

The  element  of  tinie  is  <  ne  of  the  niost  im]iortant  factors  to 
l)e  considered.  Draft  gear  designers  have,  in  most  cases,  lim- 
ited the  travel  of  the  gear  \o  the  same  as  is  used  with  a  spring 
gear.  The  only  way  in  which  the  time  used  in  absorbing  the 
shock  can  be  increased  is  py  increasing  the  travel  of  the  gear 
and  some  day  we  will  see  gears  with  seven  to  ten  inches  of 
travel.  A  loaded  50-ton  cafacity  car  running  10  miles  an  hour 
will  develop  450,000  foot-poilnds.  If  this  total  amount  of  energy 
was  transformed  into  heat  in  the  time  that  it  takes  the  draft 
gear  to  travel  2^  in.  at  tl^e  above  speed,  and  with  the  small 
wearing  surfaces  at  present  used  in  friction  gears,  the  entirt 
gear  would  i^e  welded  together,      -x'r'; .  ":L  '-v'.'-.vV.  "/.Wv  ^^-i  ■ 

1  have  talked  with  several  friction  draft  gear  men  and  have 
asked  them  all  the  question,  "If  a  blow  of  100,000  foot-pounds 
is  delivered  to  your  gear,  wlat  part  of  that  100,000  foot-pound? 
is  absorljed  by  the  gear  arid  what  part  is  transferred  to  the 
draft  gear  supports?",  and  ijot  one  has  been  able  to  answer  it. 

The  drop  test  is  now  large!)-  used  in  an  endeavor  to  duplicate 
in  the  laboratory,  actual  serxlice  conditions,  and  I  believe  the.-c 
tests  clearly  demonstrate  onelgreat  faidt  existing  in  some  of  the 
l)resent  friction  gears.  This' is  that  the  angles  of  the  friction 
blocks  are  such  that  the  blocfs  move  a  relatively  great  distance 
with  a  given  movement  of  the  coupler.  The  movement  oi  the 
l)!ocks  is  restrained  by  spriits,  and  when  a  blow  is  delivered 
to  the  coupler  this  is  whai  takes  jilace :  the  friction  block- 
move  ;it  a  high  velocity  anl  their  inertia  overcomes  the  re- 
sistance of  the  si)rings  and  compresses  them,  and  the  pressur- 
between  the  blocks  is  reduce( .  As  the  time  consumed  is  but  :'■ 
small  fraction  of  a  second,  th<  gear  has  comi)leted  its  full  travel 
and  the  cou])ler  horn  has  com4  in  contact  with  the  striking  plat' 
ami  the  major  portion  of  the  blow  is  delivered  to  the  car  under 
frame  before  the  springs  can  civercome  the  inertia  of  the  frictioi. 
blocks  and  force  them  back  inio  contact  or  normal  position. 

Conclusions. — What  is  needgd  in  a  friction  gear  is  springs  f^ 
take  care  of  the  minor  shockf  and  encased  friction  blocks  noi 
depending  on  springs  for  contict,  but  relying  upon  the  force  oi 
the  shock  to  hold  them  in  corjtact.  The  whole  to  have  a  total 
travel  which  will  give  sufficietit  time  to  transform  the  energy 
of  the  shock  into  heat.  The  friction  surfaces  must  also  be  o 
such  size  as  to  safely  conduct  the  heat  generated  to  other  part^ 
of  the  gear.  1  .\1ech.\nic.\l  Engineer. 


^  .  -  -" 


Traveling  Engineers'  Convention 


Discussion  on  Locomotive  Operation,  Air  Brake  Main- 
tenance,   Mechanical     Stokers     and     Speed     Recorders 


•-  :   -*■   '.'  -  V--- 


"liu'  menty-jcc'.nd  annual  convention  of  tlie  Traveling  En- 
irineci-'  Association  was  held  at  the  Hotel  Sherman,  Chicago, 
Soptt  nber  15  to  18,  E.  P.  Roesch,  El  Paso  &  Southwestern, 
presi^Iing-  The  convention  was  opened  with  prayer  by  the  Rt. 
Kiv.  Samuel  Fallows,  Bishop  of  the  Reformed  Episcopal 
(  iuircii. ...--. V  ;  ,       .       -  ;;:-:■■  .^-.  '..:-„  v.:  -. 

"         ■'    ■    '      'address   of  J.   F.   DE   VOY    ''-'      -^ '  '  -  ■'''''■"    '■'ii'^'^/ 

I.  W  De  V'oy.  assistant  superintendent  of  motive  power,  Chi- 
raji".   Milwaukee  &  St.   Paul,  addressed  the  convention  in  part 

as  fdllnws  :'-^./'-' '■'.•; '..^v^^H ;  .<'-':v  '■  /  .;...•■  '>"  •  ' :•  r ■•  ■,^''^:? ::•- ;,.'^:^ ■^^L.V^  V^ ■^:-';-':\ 

Tlii^  association  must  go  farther  in  its  efforts  to  handle  rail- 
iiidd  Iiusiness  with  the  least  pcjssihle  amount  of  expense,  before 
it  lias  entirely  tultilled  its  obligations,  not  only  to  the  railroads, 
])ut  t"  the  entire  country.  Railroad  earnings  have  continued  to 
make  an  unsatisfactor}-  showing.  Gross  earnings  of  all  roads 
siv  tar  reported  for  the  lirst  seven  months  of  the  year  are  6 
per  cent  below  the  same  period  of  1913.  The  falling  off  in 
•cnrninus  has  taken  place  in  all  parts  of  the  country  and  on 
Tivarly  all  roads.  The  small  freight  rate  advances  permitted 
tiv  the  recent  ruling  of  the  Interstate  Commerce  Commission 
will  not  be  sufficient  to  change  this  situation  to  any  appreciable 
<lc}irce.  During  the  past  five  years  freight  rates  per  ton  mile 
have  decreased  altout  4  per  cent,  while  the  average  daily  wage 
<it  railroad  employees  has  increased  about  14  per  cent.  This 
Ifave>  an  item  .>i  something  like  250  million  dollars  to  \)C  offset 
%  more  economical  management.  AVe  are  not  prepared  to  be- 
lieve that  the  management  of  railroads  generally  has  been  so 
prnfliyatc  that  250  million  dollars  can  be  saved  in  a  year  by 
l)cttir  management,  and  this  without  in  any  way.  crippling  the 
service.  V   ;;>;^-/-',"';v~- f''-;'':  .^•:;  ;  ■  '  '\:- .  ■  z",:! ■;■":*> ■■^;:".  ^^''r  \-Vf>-\; 

There  is  ilo  questitm  that  your  association  ha.s  helped  by  bet- 
ter methods  and  management  to  make  up  some  of  the  losses  in 
tlk  tarnings  due  to  increased  taxes  and  higher  rate?  for  ma- 
ttrial  and  wages,  but  the  fact  still  remains  that  the  difference 
between  the  expenditure  and  earnings  of  the  railroad  companies 
trmn  diffv.*rent  causes  has  been  unsatisfactory. 

I  mil  such  time  as  organizations  similar  to  yours  take  a  hand 
"ti  tbc-  management  of  affairs  other  than  those  directly  i)ertinent 
to  your  business,  there  will  be  no  true  equalizati(m  of  the  diffi- 
culties which  it  seems  to  me  must  come  to  all  railroad  l)usiness. 
It  i>  this  conditiin  which  all  who  are  working  abmg  lines  to 
better  general  conditions  inust  keep  uppermost  in  mind,  and  do 
their  share  to  educate  the  people  up  to  a  full  and  proper  under- 
standing of  tlie  true  conditions  that  prevail  in  your  line  of 
business. 

It.  was  about  25  years  ago  when  the  first  traveling  engineers 
^vvtj  u.sed  rjn  the  railroads  in  this  section  of  the  country.  The 
cli;in<>e  from  a  few  to  many  enginemen  on  any  specified  division 
'"■'  ''s^In  about  a  condition  where  it  was  impossible  for  the  mas- 
'•^•i  mechanic  and  the  superintendent  to  come  into  as  close  con- 
'''  with  the  individual  engineman  as  was  necessary  for  econom- 
K;ir  and  safe  operation.  These  conditions  were  responsible  for 
ibi  creation  (f  the  position  of  traveling  engineer.  On  some 
'■"•"Is  this  position  has  lieen  deveb^ped  until  the  title  "Traveling 
En;>in^er*'  would  not  lit  in  with  the  duties  of  the  position  and 
*!'<;•>    liave   more   properly   applied   the   title   "Road    Foreman   of 

11  order  that  an  engineer  may  become  a  successful  traveling 
«D!s'ineer.  it  is  very  evident  that  he  must  be  able  to  do  many 
things  well  that  are  not  required  of  a  man  running  an  engine. 
"  f  motive  power  officers  who  have  the  selection  and  appointing 
''^  'raveling  engineers  must  give  this  question  a  great  deal  of 
''      iibt  in  <'r(ier  to  get  men  for  the  place  who  will  be  able  to  do 


the  various  things  required  in  a  satisfactory  manner.  The  man 
selected  must  himself  be  capable  of  doing  what  he  e.xpects 
of  the  enginemen  he  is  instructing  and  he  must  be  able  to  do  this 
in  a  manner  whidi  will  not  tend  to  antagonize  the  enginemen 
and  to  get  from  them  their  best  possible  efforts.  He  must  be  a.  .- 
man  in  whom  his  superior  officers  have  absolute  confidence,  so  " 
that  when  he  makes  a  report  on  an  engineman  in  the  oi>eration 
of  an  engine,  or  the  performance  of  any  locomotive  or  special 
equipment,  it  will  ije  received  as  representing  actual  conditions 
and  considered  as  linal.  ..  , 

'Opinions  dift'er  greatly  as  to  the  territory,  the  number  of  en-  ' 
gines  and  men  which   should  be  assigned  to  any  one  traveling 
engineer.     It  is  my  opinion  that  best  results  are  obtained  with 
a  system  making  it  possible   for  traveling  engineers  to  ride  with 
each  crew  and  engine  at  least  once  a  month.    His  territory  should    , 
hot  l>e  so  great  but  that  he  can  get  to  any  part  of  it  in  a  few  •'. 
hours.     V'^ery-  often  an  engine  crew   makes  a  poor  performance-;;,; 
due  to  error  in  judgment,  and   where'  it   is  possible  to  have  a 
traveling  engineer  ride  with  that  crew  on  its  next  trip,  a  cor-    -. 
rection  can  be  effected  and  subsetiuent  delays  or  trouble  avoided.    iV 
In  looking  over  the  requirements  of  s<jme  roads.  I  note  thart-    f 
the    same   l)urden   of   inaking    numerous    written    reports    is   imr/-. 
posed   upon   traveling  engineers   as   on   the   other   <»fficers.      The:--; 
fewer  reports  required,  the  Ijetter  results.    It  is  much  more  satis?  n... 
factory  to  motive  power  and  operating  officers  to  secure  a  short,: 
report  from  a  tra\eling  engineer  advising  of  corrections  made  or 
matters  adjusted,  than  to  have  a  long  detailed  repc>rt  of  every 
move  made.     A  traveling  engineer  who  can  himself  improve  con-=' . 
ditions  is  nmch  more  valuable  to  any  railroad  company  than  one?-.- 
who   is   continually   tellinc;   his   superiors   what    someone   else    in 
.-mother    department    should    do.      A    traveling    engineer    should 
keep  in  touch  at  all  times  when  on  the  road  with  the  train  des- 
patcher,  so  that  in  case  anything  occurs,  requiring  his  services,'   ' 
he   can   be   promptly   notified.      He   should   keep   in   close   touch 
with  the  roundhouse  foreman  and  the  roundhouse  force  an<l  when 
he  fmds  a  locomotive  which  requires  attention,  he  should  not  be 
satisfied  by  making  a  rejiort  to  the  foreman,  but  he  should  stay 
around  and  see  that  the  work  is  done.     There  are  altogether  too 
many  reports  being  made  by  all  clas.scs  of  officers  and  not  enough 
attention  is  being  given  to  the  i)ettering  of  bad  conditi<ms  instead 
of  only  writing  about  them.     I  do  not  believe  the  best  results-  C 
are  obtained  by  having  the  traveling  engineer  spend  too  much 
of  his  time  investigating  cases  of  failure  and  delay.     He  can  do 
more  good  working  with  the  men  in  lining  them  up  to  prevent 
similar  failures  and  delays.     It  has  been  said  that  the  round--;.' 
house   foreman   and   the   train   despatcher   run   a   railroad.      It  vtC'T- 
true  that  what  a  good  trainmaster  is  to  the  operating  department^  ;■ 
a  traveling  engineer  is  to  the  motive  power  department.  V'^ 

"''  '':■'  -;■;•;"      ■  '  "iniESlDEXT's    ADDRESS  ■;-'■'  '''\': 

Since  last  we  met  several  events  of  serious  import  have  trans-. ';. 
pired.  I  refer  to  the  war  in  Europe,  the  threatened  railway  "' 
strike  in  this  country  and  tiie  tentative  settlentent  of  the  Eastern 
railway  rate  case.  Of  these  the  final  outcome  of  the  first  is  as  yet 
problematic.  J  he  second  is  in  the  process  of  settlement  by  ar- 
l)itration.  The  influence  of  the  third,  however,  is  much  with  us  and 
demands  our  serious  consideration.  While  a  few  slight  increases 
were  granted  outright  the  commission  seemed  to  infer  that  the 
railroads  could  more  readily  increase  their  earnings  by  indicated 
operating  economies  than  by  an  arbitrary  increase  in  rates.  As 
a  matter  of  fact,  the  railroads  have  for  years  been  working  along 
the  principal  lines  suggested  by  the  commission,  and  while  the 
results  have  been  encouraging  they  have  not  by  any  means  been 
so  easv  of  achievement  nor  as  remunerative  as  the  commission 
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appears  to  think  possible.  Be  that  as  it  may,  the  only  recourse 
left  to  us  is  to  make  the  best  of  it  and  try  by  every  means  in 
our  power  to  carry  out  such  of  the  recommendations  as  come 
within  our  province.  In  our  own  particular  field  of  work  we  are 
primarily  interested  in  the  problem  of  transportation  and  the  ef- 
ficiency of  the  machines  handling  it.  We  find  in  late  years  that 
the  railroads  have  adopted  every  known  mechanical  appliance 
that  increases  the  efficiency  of  the  locomotive  and  at  the  same 
time  has  a  tendency  to  decrease  cost  of  operation,  but  regard- 
less of  the  increased  efficiency  of  the  machine  in  the  final  analysis 
we  arrive  at  the  old,  basic  principle  that  the  performance  of  the 
machine  depends  upon  the  man  operating  it.  As  conditions  are 
rapidly  changing  men  must  change  or  be  changed  to  meet  the 
new  conditions.  This  means  more  and  closer  supervision  and  a 
higher  degree  of  initial  training.  In  employing  new  men  to  fill 
the  ranks  hereafter  more  attention  must  be  paid  to  their  mental 
than  to  their  physical  qualifications,  and  before  any  new  men 
are  placed  in  service  they  should  be  thoroughly  grounded  in  the 
principles  and  manipulation  of  such  appliances  as  come  within 
their  line  of  work,  so  that  on  their  initial  trip  they  can  in  return 
for  a  journeyman's  wage  render  approximately  a  journeyman's 
service.  L'nder  the  conditions  prevailing  on  the  majority  of 
American  railroads  today  it  takes  fully  one  year  before  the  aver- 
age student  becomes  what  might  be  termed  a  fairly  good  all 
round  fireman.  This  being  the  case,  it  must  follow  that  during 
his  probationary  period  or  learning  time  his  work  represents  a 
distinct  loss  to  the  company  as  compared  with  that  of  the  ex- 
perienced man.  The  same  may  be  said  to  be  true  in  a  measure 
of  many  of  our  newly  promoted  engineers.  Therefore,  if  the 
aspiring  student  be  given  a  thorough  preliminary  training  before 
he  is  ever  placed  in  service  and  this  training  be  then  continued 
throughout  his  firing  period  with  a  view  of  fitting  him  for  the  po- 
sition of  engineer,  there  is  no  question  but  that  the  losses  in-  ,; 
cidental  to  the  student  period,  that  is,  the  first  year's  service, ;''.; 
in  either  capacity,  could  be  almost  wholly  eliminated.  With  the  .', 
increase  in  size  of  the  modern  locomotive  and  train  and  the  re- 
finement of  operation  made  necessary,  the  losses  due  to  unskillful 
handling  are  being  rapidly  increased  and  multiplied.  These 
losses  we  wish  to  avoid  by  correct  training.  Several  railroads 
have  already  a  practically  similar  plan  in  effect  and  it  is  only 
necessary  to  call  attention  to  some  of  them,  as,  for  instance, 
the  Erie,  to  show  -what  supervision  and  training  can  accomplish 
toward  a  reduction  in  expense. 

You  have  no  doubt  noticed  that  most  of  the  items  as  suggested 
by  the  commission,  if  carried  out,  would  involve  some  increase 
in  initial  expense,  and  the  plan  here  outlined  would  in  the  begin- 
ning result  in  increased  costs  due  to  increase  in  supervision.  It 
may,  therefore,  be  a  rather  difficult  matter  to  induce  some  of  our 
managements  to  increase  present  expenses  on  the  promise  of 
future  economy,  but  to  my  mind  this  is  the  only  solution  of 
the  particular  problem,  namely,  if  we  wish  to  increase  the  ef- 
ficiency of  the  service  we  must  first  increase  the  efficiency  of  the  ^ 
men  performing  that  service.  This  I  believe  is  the  longest  step  • ' 
that  we  can  take  toward  carrying  out  the  recommendations  of  the 
commission.  ■■■'■..; 

Another  item  whereby  some  saving  may  be  eflfected  is  to  have 
enginemen  inspect  for  and  report  such  defects  as  come  under 
the  rules  of  the  boiler  inspection  and  safety  appliance  bureaus. 
This  would  entail  no  extra  work  on  the  part  of  the  enginemen 
and  might  at  some  time  avoid  a  violation  of  the  law  or  at  least 
an  expensive  delay. 

ADDRESS  BY  H.  C.  B.WLESS 

H.  C.  Bayless,  mechanical  enginer,  Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie,  addressed  the  association  on  Wednesday.  He 
spoke  of  the  increasing  importance  of  the  traveling  engineer. 
The  higher  mechanical  officers  have  become  so  loaded  down 
with  routine  reports  and  investigations  required  by  the  govern- 
ment that  the  actual  mechanical  department  work  is  being  done 
by  their  assistants.    For  this  reason  the  traveling  engineer  has  a 


good  opportunity  to  broaden 
work.     He  must  be  preparec 
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himself  in  mechanical  department 
to  make  efficiency  studies  of  the 
various  new  mechanical  devioes  applied  to  locomotives  and  seek 
data  and  information  on  fud  economy,  valve  gears,  and  such 
things  for  the  good  of  the  serKice.  From  his  wide  experience  of 
locomotive  operation  he  should  be  of  assistance  to  the  drawing 
office  when  new  engines  are  being  designed.  The  highest  effi- 
ciency in  operation  has  become  necessary  in  order  to  meet  the  de- 
creasing revenues  and  adverse  legislation,  and  this  alone  pre- 
sents a  wide  field  for  the  inggnuity  of  the  traveling  engineer  on 
his  own  road.  j 

ADDRESS   BY  F»ANK    MCMANAMY 

Frank  McManamy,  chief  inspector  of  locomotive  boliers.  Inter- 
state Commerce  Commission,  addressed  the  association  Wednes- 
day afternoon,  calling  attention  to  the  many  ways  in  which  the 
traveling  engineers  and  the  government  inspectors  may  be  of 
assistance  to  each  other.  Attetition  was  called  to  the  increasing 
number  of  locomotives  inspected  by  the  50  government  inspectors, 
and  the  decreasing  number  of  ocomotives  found  defective,  which 
is  a  credit  to  both  the  inspectcrs  and  the  railroads.  In  the  year 
1912,  74,234  locomotives  were/ inspected,  of  which  65.7  per  cent 
were  found  with  reportable  (lefects;  in  1913,  90,356  locomotives 
were  inspected  and  60.3  per  jcent  were  defective,  and  in  1914, 
92,716  locomotives  were  inspected,  of  which  52.9  per  cent  were 
found  with  reportable  defects.^  All  of  these,  however,  were  not 
in  direct  violation  of  the  law.  Those  that  were  in  violation  rep- 
resented 4.5  per  cent  in  1912,  5.3  per  cent  in  1913,  and  3.6  per  cent 
in  1914,  of  the  total  number  of  locomotives  inspected.  The  num- 
ber of  and  results  from  accidents  have  also  decreased  during  this 
period,  as  shown  by  the  following  reportable  accidents  due  to  the 
failure  of  locomotive  boilers  apd  their  appurtenances:   :.:',  " 


/'Year 
1912... 
1913... 
1914... 


jy  the  lollowitii 
live  boilers  ate 


t  *^^Jm  •-«  •.•  •  •  i 


inber  of 
^cidents 
856    .':•• 
820     : 
516 


inspectors  and  the  effect  of  the 


Number 
killed 

36 

21 


Number 
injured 

1.005 
911 
574 


It  was  believed  that  these  fig  jres  represent  the  results  of  the 


law.     The  greatest  trouble  with 


accidents  has  been  with  the  failure  of  arch  tubes  and  four  out 
of  every  five  of  the  accidents  aie  caused  by  the  improper  appli- 
cation. The  careful  cleaning  of  them  is  also  of  vital  importance. 
All  roads  should  insist  on  a  proper  inspection  of  the  loco- 
motives before  they  leave  the  t(  rminal,  and  some  roads  provide 
blanks  to  be  filled  out  by  the  eigincer  for  this  purpose.  Some 
difficulty  is  being  found  in  haviig  the  boilers  washed  out  prop- 
erly. All  wash-out  plugs  shoul  1  be  removed  at  every  washing 
and  the  work  should  be  done  ir  a  thorough  manner.  The  gov- 
ernment inspectors  want  to  co-operate  as  much  as  possible  with 
the  railroads  in  correcting  defects,  and  so  far  have  found  that 
most  of  the  railroads  are  anxiqus  to  co-operate  with  them,  so 
that  it  has  been  unnecessary  as  let  to  file  suits  in  the  courts  re- 
garding the  violation  of  the  boiler  inspection  law.  ^^.-./V'    ■...-.• 

-  •  SMOKE  PREVENTION        '        "      "    ' 

In  order  to  eliminate  dense  Iblack  smoke,  three  conditions 
must  exist,  viz.,  to  supply  the  fire  with  sufficient  air,  to  thor- 
oughly mix  the  combustible  gas^  and  air,  and  to  maintain  the 
temperature  in  the  firebox  to  ca^se  the  combustible  gases  and 
oxygen  of  the  air  to  unite.  It  Is  found  that  inadequate  draft 
is  usually  responsible  for  smoky' chimneys;  therefore  it  is  evi- 
dent that  it  is  necessary  to  have  a  properly  designed  front  end, 
including  the  exhaust  nozzle,  arrple  grate  opening,  and  ashpan 
opening  large  enough  to  insure  fVee  access  of  air.  Grate  open- 
ing is  more  generally  found  to  be  restricted  by  clinkers  than 
by  faulty  design.  Trouble  is  sometimes  caused  in  properly  de- 
signed front  ends  by  air  leaks  in  the  smokebox.  The  effort 
to  overcome  fires  along  the  right-of-way  has  resulted,  to  some 
extent,  in  restricting  the  air  opening  in  the  ashpan.  The  ash- 
pan  openings  are  frequently  permitted  to  fill  up  with  ashes, 
especially  in  winter  on  account  of  freezing.  The  smaller  the 
amounts  of  coal  fired  at  a  time  ihe  better  the  results  obtained. 
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If  heavy  charges  of  coal  are  applied,  there  will  not  be  sufficient 
air  to  mix  with  the  volatile  matter  and  the  temperature  of  the 
fire  will  be  materially  reduced.  The  brick  arch  is  a  great  aid  in 
smoke  elimination,  as  it  increases  the  travel  of  the  gases  and 
gives  them  a  chance  to  combine  with  the  oxygen  of  the  air  before 
coming  in  contact  with  the  comparatively  cool  firebox  sheets. 
When  fresh  coal  is  applied,  the  steam  jets,  beside  giving  a  small 
mixing  effect,  are  helpful  in  furnishing  the  necessary  air  over 
the  fire.  They  require  the  constant  attention  of  the  fireman, 
because  if  they  are  not  closed  after  the  volatile  matter  is  burned 
off  they  will  inject  a  surplus  of  cold  air  which  will  have  a 
tendency  to  reduce  the  temperature  in  the  firebox. 

Special  effort  should  be  made  to  furnish  a  uniform  grade  of 
coal  because  it  is  hard  for  the  best  fireman  to  obtain  the  best 
results  with  a  grade  of  coal  which  is  continually  changing.  Bet- 
ter results  will  be  obtained  if  an  inferior  grade  of  coal  is  fur- 
nished at  all  times,  because  where  it  is  changed  frequently  the 
locomotive  is  drafted  to  burn  the  inferior  grade  and  the  better 
grade  is  wasted.  .;.;.• 

Locomotives  must  be  maintained  in  good  shape  at  all  times 
to  enable  the  crews  to  eliminate  smoke.  Of  course  this  costs 
money,  but  it  pays  in  the  long  run  on  account  of  the  efficiency 
obtained  when  this  is  done.  Minor  defects  must  be  looked  after 
and  there  is  no  question  but  that  it  is  a  paying  investment  be- 
cause it  prevents  engine  failures  and  increases  the  engine  mile- 
age between  shoppings.   '  ■'^'■■^'^'. '■.:■''■■'■:■.■''' ^.^^''^^^l  '?':  '■-■-'■ 

The  following  is  takers  from  a  letter  from  F.  R.  Wadleigh, 
of  the  firm  of  Wadleigh  &  Osborn,  consulting  engineers,  Phil- 
adelphia : 

"The  European  railways  pay  much  more  attention  to  firing 
than  we  do ;  their  men  are  more  carefully  instructed,  the  ob- 
servance of  proper  methods  is  strictly  enforced,  and  every  ap- 
pliance is  made  use  of  that  will  decrease  fuel  consumption. 
Then,  they  are  much  more  particular  as  to  sizes  of  coal  used. 
For  instance,  on  the  French  railways,  each  class  of  service  has 
its  locomotive  fuel  carefully  divided  as  to  lump  and  slack  or 
briquettes  and  slack  by  weight ;  passenger  service  uses  20  per 
cent  slack  and  80  per  cent  lump  or  briquettes;  fast  freight  40 
per  cent  slack;  yard  engines,  80  per  cent  slack.  :••:;.-■ 

"The  through  trains  of  France  and  Germany  run  further  with- 
out stops  than  do  our  trains,  which  is  a  factor  in  fuel  economy 
and  smoke  prevention.  The  longest  non-stop  run  in  Germany 
is  106  miles  at  44  miles  an  hour,  while  in  France  the  longest  is 
203  miles  at  47.6  miles  an  hour."      ->.  ■■'<:■/ -i- 

The  report  is  signed  by  Martin  Whelan,  chairman,  A.  M. 
Bickel,  P.  K.  Sulhvan,  W.  A.  Heath,  and  B.  J.  Feeny. 

V^-V^....-^-..--.t,    ^y-:  ■-1    >•■■  DISCUSSION  --Ci  \\  ,'y?:^\^''}''^%':-'}-'f( 

The  substance  of  the  discussion  of  this  subject  was  a  state- 
ment made  by  John  McMananiy  to  the  effect  that  a  properly  de- 
signed engine  with  a  properly  instructed  engine  crew  is  neces- 
sary if  smokeless  firing  is  to  be  obtained.  Without  a  properly 
instructed  engine  crew  the  beneficial  effects  of  the  various  smoke 
eliminating  devices  will  not  be  fully  realized.  The  proper  open- 
ing in  the  ash  pan  is  believed  to  be  from  50  to  100  per  cent  of  the 
tube  area  and  the  opening  through  the  grates  should  be  as  large 
as  consistent  with  good  grate  design.  A.  G.  Kinj'on  believed  it 
should  not  be  lower  than  46  per  cent  of  the  total  grate  area,  and 
cases  were  cited  where  as  much  as  56  per  cent  had  been  ob- 
tained. At  all  events  atmospheric  pressure  should  be  maintained 
in  the  ashpan.  The  representative  of  one  road  stated  that  a  sav- 
ing of  20  per  cent  in  fuel  had  been  obtained  in  increasing  the 
ashpan  opening. 

One  shovel  at  a  firing  was  recommended  by  most  of  the  mem- 
bers, and  in  order  to  encourage  the  firemen  to  follow  this  prac- 
tice the  fire  door  should  be  properly  hung  and  maintained,  so  that 
it  can  be  operated  with  the  least  amount  of  effort.  A  member 
from  the  Buffalo,  Rochester  &  Pittsburgh  spoke  of  the  smoke 
box  damper  that  is  applied  to  50  per  cent  of  the  locomotives  on 
that  road.     This  damper  controls  the  opening  by  the  deflector 


plate  and  has  three  positions — open,  partly  open  and  closed. 
This  has  been  found  to  permit  of  fuel  economy,  especially  when 
the  engine  is  drifting  or  at  rest,  and  in  long  hard  drags  where 
the  damper  can  be  used  to  decrease  the  full  force  of  the  draft 
which  would  tear  holes  in  the  fire.  This  arrangement  was  de- 
scribed in  the  Railway  Age  Gazette  of  February  14,  1913,  on 
page  297.  The  brick  arch  and  steam  jets  were  spoken  of  as 
giving  great  assistance  in  smoke  elimination. 

V-.    MECHANICAL  STOKERS   ripJ^'M.'^  rV:  :\: 

The  advantage  to  be  derived  from  stoker  firing  of  locomo- 
tives is  the  ability  to  fire  the  engine  continually  up  to  its  capa- 
city, and  it  is  found  that  the  stoker-fired  locomotive  can  either 
take  the  same  tonnage  as  the  non-stoker  over  the  road  in  less 
time,  or  a  larger  train  can  be  handled  in  the  same  time.  As  a 
concrete  example  of  this  fact  we  note  that  in  a  recent  test  for 
the  capacity  of  locomotives  a  stoker-fired  engine  was  operated 
for  six  hours,  firing  an  average  of  7,800  lb.  of  coal  per  hour, 
which  means  a  continual  capacity  of  the  locomotive  firing  in 
excess  of  that  which  could  be  maintained  by  hand  firing. 

It  has  also  been  demonstrated  that  mechanical  stokers 
have  permitted  the  enlarging  of  the  exhaust  nozzle.  The  prin- 
cipal reason  that  permitted  the  increasing  of  the  nozzle  is  the 
keeping  of  the  fire-doors  closed,  thus  preventing  the  inrush  of 
cold  air  which  takes  place  when  doors  are  opened  for  hand 
firing.  Other  advantages  are  obtained  by  not  opening  the 
fire-doors,  viz.:  doing  away  with  the  glare  or  dazzling  light 
which  is  produced  after  dark  and  which  makes  the  observa- 
tion of  signals  more  difficult.  It  also  prevents  sudden  change 
in  firebox  temperature  which  produces  contraction  of  sheets 
and  tubes.    ■   i  y  .  r 

A  properly  adjusted  mechanical  stoker  will  reduce  the  use 
of  a  firehook  or  rake  on  the  fire  bed,  as  the  distribution  of  coal 
can  be  regulated  to  prevent  banking.  This  is  an  advantage, 
as  the  frequent  use  of  the  rake  disturbs  particles  of  fuel  which 
are  carried  by  the  draft  onto  the  brick  arch  or  lodged  in 
the  tubes,  reducing  the  draft  and  the  heating  surface,  and 
causing  loss  of  fuel.  The  application  of  the  stoker  has  proved 
to  be  a  benefit  from  the  standpoint  of  smoke  abatement  and 
there  are  some  stoker  locomotives  at  present  being  used  in 
the  heavy  transfer  service  within  the  limits  of  large  cities, 
resulting  in  practically  complete  elimination  of  smoke.  Al- 
though all  types  of  stokers  are  not  showing  an  improvement 
in  smoke  prevention,  the  good  results  of  some  types  indicate 
that  future  developments  may  be  expected  to  protduce  good 
results  along  this  line.  \.  ^y^'^.r  :.•'•■  ■//■■■-:-ry--'.  -Jv 

The  firemen  engaged  in  stoker  firing  do  not  have  to  devote 
as  much  time  and  attention  to  the  use  of  the  methods  em- 
ployed in  hand  firing,  but  are  required  to  operate  the  mechan- 
ical stoking  machine  which  furnishes  them  with  a  practical 
experience  in  the  care  of  steam  driven  machinery.  This 
mechanical  education  should  greatly  aid  in  the  development 
from  fireman  to  locomotive  engineer. 

The  report  is  signed  by  W.  J.  H.  De  Sails,  Chairman,  S.  V. 
Sproul,  O.  E.  Whitcomb,  T.  B.  Bowen,  O.  B.  Capps,  T.  B. 
Burgess,  H.  F.  Hensen,  and  A.  L.  Lopshire.      ,.  >     .  :.    ...... 

,,.-:.    -V  S,  -vv:---  DISCUSSION        V..-,  ..,  ^-'■;  :,^.V^^":;  •:  '^ly^;]'/;^ 

All  tnembers  who  have  stoker  engines  on  their  fines  reported 
that  they  have  been  found  very  successful,  especially  from  an 
operating  standpoint.  Numerous  cases  were  mentioned  where  it 
had  been  possible  to  increase  the  tonnage  by  the  adoption  of  the 
locomotive  stoker.  Much  better  service  is  obtained  from  the 
crew  of  a  stoker  engine  and  the  number  of  firemen  required  has 
been  materially  reduced  on  those  roads  having  a  number  of 
stokers  in  service.  However,  a  mechanical  stoker  cannot  be  al- 
lowed to  make  failures,  as  it  is  extremely  difficult  to  build  up  a 
fire  by  hand  when  a  stoker  fails,  without  allowing  the  steam 
pressure  to  drop  an  appreciable  degree,  as  the  fire  the  stoker  car- 
ries is  so  light.  :-  .  .:•;''  ■.•/.'„•■ 
Jhe  Baltimore  &  Ohio  has  increased  the  efficiency  of  their  en- 
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gines  on  the  second  division  between  Brunswick  &  Cmnberland 
15  t'l  20  per  cent  by  the  use  of  a  large  number  of  stoker  engines. 
It  was  stated  that  the  stoker  engines  on  that  road  are  as  econom- 
ical as  the  hand  tired  engines  in  regard  to  fuel.    On  this  division 
no  train  has  been  delayed  5  minutes  on  account  of  the  locomotive 
-for  45  days  prior  to  September  15.     Results  of  tests  read  by  E.  A. 
-.Averill  of  the  Standard  Stoker  Company,  showed  that  the  stoker 
■  ■ -inainta^         an  average  evaporation  of  6.52  lb.  of  water  per  pound 
V  of  dry  coal  whereas  the  hand  fired  engines  averaged  6.37  11).  water 
'  ."'P^r   pound   of   dry    coal,   the   tests    being  comparative   in   every 
respect.  .■'..■■/..  ■.\-.,  ■■;;  a :■■■ 

Another  big  advantage  mentioned  for  the  stoker  was  that  when 
once  adjusted  it  was  not  necessary  to  rake  or  hook  the  lire,  sev- 
eral instances  being  mentioned  where  stoker  engines  had  made 
their  full  trips  witlnait  having  the  tire  door  t)pened.  A  llanna 
stoker  on  the  Carolina.  Clinchfield  &  Ohio  has  run  in  pusher 
service  for  30  days  without  a  hook  being  put  in  tiie  firebox.  Mr. 
Averill  mentioned  a  record  of  8,310  miles,  over  two  months' 
service,  on  the  Norfolk  &  Western  where  the  fire  had  not  been 
hooked.  It  was  pointed  out  that  a  cheaper  grade  of  fuel  could 
be  used  on  a  stoker  engine,  l)Ut  several  members  have  found 
that  it  can  be  too  poor.  Tests  on  the  Baltimore  &  Ohio  have 
shown  that  nut,  pea  and  slack,  a  gas  coal  mixture,  gives  better 
results  than  run-of-mine  and  slack. 

The  stoker  firemen  have  less  real  hard  work  to  do  and  find 
more  time  to  study  for  the  progressive  examinations  for  engi- 
neers. They  also  receive  a  training  in  the  handling  of  machinery 
that  lietter  fits  them  for  the  position  of  engineer.  . ,     ,.     . 

;,';^-v     LOCOMOTIVE  BRAKE   EQUIPMENT  /' 

■  The  care  of  locomotive  brake  equipment  on  the  road  is  some- 
thing in  which  the  engineman,  trainman  and  car  inspector  is 
concerned.  The  compressor,  being  the  source  of  supply  for  the 
ai-r  brake,  signal  system  and  other  air  operated  devices,  should 
be  given  the  most  attention.  In  starting  the  conii)res.sor.  al- 
ways run  it  slowly  until  it  l)ecomes  warm,  and  with  drain  cocks 
open,  allowing  the  condersed  steam  to  escape  in  order  to  provide 
an  air  cushion.  The  lubricator  should  not  be  started  tintil  all 
condensation  has  escaped  and  the  drain  cocks  are  closed.  Then 
start  the  lubricator  and  feed  in  ten  or  fifteen  drops  quickly,  after 
which  regulate  the  feed  t<:)  the  amount  desired  while  the  com- 
pressor is  running.  Particular  attention  must  be  given  the  high 
pressure  air  cylinders  of  compound  compressors,  as  to  oiling, 
as  the  cylinder  is  liable  to  become  overheated  if  neglected,  on 
account  of  the  two  stage  method  of  compression.  ^ 

Compressors  should  lie  shut  off  when  cleaning  the  fires,  or 
dumping  the  ashpans,  except  on  engines  equipped  witii  an  air 
operated  reverse  gear,  or  where  the  engine  might  move  on 
grades.  The  brake  pipe  leakage  should  not  be  over  five 
pounds  per  minute.  The  engineman  should  from  time  to 
time  note  the  increased  compressor  lal)or  necessary  to  operate 
the  engine  brakes,  and  the  various  air  operated  devices  on  the 
locomotive :  if  the  lai)or  is  abnormal,  the  leaks  should  be  located 
and  repaired. 

The  main  reservoir  should  be  drained  every  day.  It  is  very 
important  at  any  time,  but  more  particularly  so  in  freezing 
weather.  The  accumulation  of  moisture  in  the  main  reservoir 
is  hastened  by  any  steam  leaks  around  the  compressor,  ])ar- 
ticularly  from  piston  rod  packing  or  from  any  portion  of  the 
boiler  where  the  rising  steam  can  reach  the  air  inlet. 

.::.  When  leaving  an  engine  under  steam  outside  the  roundhouse 
in  freezing  weather,  the  l)rake  pipe  and  signal  line  stop  cocks  at 
the  rear  of  the  tender  should  be  opened,  and  the  compressor 
run  slowly — just  fast  enough  to  maintain  circulation  through 
the  air  pipes,  but  not  fast  enough  to  cause  the  pistons  to  strike 
the  cylinder  heads.  Triple  valves,  distributing  valves,  drain 
cups.  etc..  should  be  drained  daily.  The  practice  of  using  the 
automatic  brake  valve  in  emergency  in  handling  light  engines, 
or  in  switching,  should  be  discouraged. 
-  V    The  engineman   should   school   himself  in  observing  the  gage 


frequently  to  guard  against  the  pressure  becoming  too  high,  or 
leaking  away  unnoticed.  H ;  should  also  watch  the  gage  during 
brake  operations  to  note  tie  effect  of  the  brakes.  The  incom- 
ing engineman  should  make  a  thorough  inspection,  reporting  the 
needed  repairs,  and  the  joutgoing  engineman  should,  before 
leaving  the  vicinity  of  the  Iroundhouse,  determine  whether  the 
apparatus  is  in  proper  condition  to  make  the  trip. 

Much  of  the  information  necessary  to  properly  report  the  con- 
dition of  the  various  parts  \of  the  brake  and  signal  system  can 
i)e   obtained   before   the   tertiinal    is    reached,   remembering   that 
the  man  operating  the  equip:  nent  is  in  a  better  position  to  deter-:  . 
mine  defects    by  its  erratic  aption  than  is  the  machinist  who  will.\ 
probably  make  repairs  while  the  locomotive  is  dead  in  the  round-  ^ 
house,  but  should  the  engintnian  be  unable  to  definitely  locate 
any  defects  manifested  he  dliould  describe  on  the  report  book 
the  manner  in  which  the  defective  apparatus  operates. 

The  care  of  locomotive  br ike  equipment  at  terminals  is  most"' 
important   in   order  to  reduc  ?  the   liability  of  failures  resulting 
in    delays    on    the    road.      In  ipectors    and    repairmen    should    bc,7. 
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Testing    Device  for   Locomotive    Brakes        >r..'.- 1."  ■•  j".  "•■' 

provided  at  the  principal  termi^ials  on  all  divisions,  to  inspect, 
test  and  repair  air  brake  equipirient  on  Itjcomotives.  This  should 
include  the  complete  equipment  from  the  compressor  to  the 
brake  shoes.  i 

1  he  practice  of  merely  notingjthat  the  compressor  accumulates 
pressure  in  the  main  reservoir.sj  without  considering  volume  or 
time,  and  that  the  brake  applitls  and  releases,  is  not  sufficient 
under  modern  operating  conditif»is  to  insure  against  delays  after 
leaving  the  roundhouse.  Hostlfrs  should  be  required  to  open 
the  main  reservoir  drain  cocks,  also  the  compressor  drain  cocks 
when  the  engines  are  placed  in  the  roundhouse. 

*  r 

Air  gages  should  be  tested  and!  compared  with  a  master  gage  at 
least  every  90  days.  Xo  freight  ©r  passenger  engine  should  leave 
the  roundhouse  without  the  brake  and  signal  system  being 
thoroughly  tested  out,  and  all  defects  corrected.  The  foundation 
brake  gear  on  locomotives  and  tenders  should  be  given  such 
attention  as  will  insure  the  prcper  length  of  rod.^,  levers  and 
piston  travel  being  maintained,  to  equally  distribute  the  braking 
power,   and    to    maintain    the   brinking   power   at    its   maximum. 


■J-  -  ■A.-  ■. 
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"Worn  rods,  levers,  hangers,  pins,  keys,  etc.,  should  be  renewed 
^before  they  fail.  ;.;:";y:^.:.V-  ;.;:?:./;•;;;■;.>  ^  '^  5, 

Tenders  on  modern  locomotives  are  heavier^  when  loaded, 
than  the  locomotive  itself  of  a  few  years  ago.  weighing  in  some 
instances  over  100  tons.  It  is  necessary  then  that  the  braking 
Ijower  be  maintained  at  its  maximum  in  order  to  reduce  draft 
gear  strains,  liability  of  wheel  sliding  and  to  provide  smooth 
handling  of  trains  as  far  as  possible. 

Enginemen  should  in  no  way  be  relieved  of  responsibility  for 
properly  inspecting  and  caring  for  brake  apparatus  while  in 
ilieir  charge,  or  for  properly  reporting  all  existing  defects  on 
arrival  at  terminals.  All  defects  should  l)e  reported  by  in- 
coming enginemen  on  work  book  or  forms  as  provided.  Defects 
found  by  inspectors  should  be  reported  on  forms  or  slips,  and 
delivered  to  foremen  or  repairmen,  a  record  being  kept. 

The  committee   is  unanimously  of  the  opinion  that   the   brake 
equipment   should  be  taken  care  of  by   repairmen  at  terminals, 
they  to  make  such  tests  and  inspections  as  will  disclose  any  de- 
fects,  and  correct   them   without   waiting  for  the  enginemen  to 
report  them.    Along  these  lines  the  assistant  to  the  vice-president 
(in   charge   of   mechanical   matters)    on   one   of  our   large   rail- 
roads issued  instructions  that  the  compressors  and  other  brake 
•equipment    on     freight     and    passenger     locomotives     should    be 
tested  each  trip  before  the  locomotive  left  the  roundhouse  for 
'    the   train.     In   order   that  the   inspectors  might   know   how  ex- 
tensive their  work  of  testing  out  the  brake  and  signal  systems 
should   be,   they   were   provided   with   a  code  of  tests,  and   were 
instructed   that   all   defects   must   be   corrected  before  the   loco- 
:    motive   left   the   roundhouse.     They   were   also   provided   with  a 
■sketch    showing   a    simple   test    device   that   could   be   assembled 
■   ■quickly  and  cheaply  at  any  terminal,  made  up  of  the  ordinary 
fitting  usually  found  in  storehouses. 

The  object  of  making  these  tests  before  the  locomotive  went 
to  the  train  was  to  maintain  the  locomotive  brake  in  condition 
to  avoid  as  far  as  possible  failures  and  delays,  and   it  has  re- 
sulted in  compressor  failures  being  reduced  from  231  in  1912.  to 
123  in  1913.    Tlicse  failures  are  the  result  of  all  the  defects  that 
compressors    are    subject    to,    and   of    delays    ranging    from    five 
minutes  to  total  failures,  or  giving  up  trains.     .->-.-  >V:; 
The  best  results  are  obtained  in  lubricating  the  air  cylinders  of 
duplex  pumps  by  using  a  good  grade  of  valve  oil    (.not  super- 
heat valve   oil)    in  an  automatic  oil   cup.     At  important  points 
the  air  brake  repairman  should  keep  on  hand  several  automatic 
;    oil   cups   and   air  strainers.     The  oil   cups  and   air   strainers   re- 
r    moved  should  be  placed  in  lye  and  boiled  out.     Keeping  the  in- 
:  take  to  the  air  strainer  clear  is  of  the  utmost  importance,  as  a 
slightly  clogged   strainer  will  greatly  reduce  the  capacity  of  the 
pump  when  the  speed  is  at  all  fast. 

When   pumps   are   equipped   with  auxiliary   air   cylinder  oilers, 

:   "which  are  connected  with  the  main  lubricator  in  the  cab.  oil 

;   should    be    supplied    intermittently.      The    amount    of    oil    to    be 

.'   used  at  one  oiling  and  the  time  between  oilings  should  l)e  gov- 

:-  erned  by   the   requirements   of   service.     When   superheat  valve 

oil   is   used   in   the   main   lubricator,   the   standard   automatic  oil 

■cup  should  be  used  instead  of  the  auxihary  air  cylinder  oiler. 

Care  should  be  taken  not  to  use  more  oil  in  the  cylinders  than 

is  necessary,  as  too  much  oil  clogs  the  valves  and  passages  and 

lessens  the  pump  capacity.     A  swab  well  oiled  is  essential  on  the 

piston  rod.         V-"-  .';?A.:-"^-t«>S^^  ''■■J-"''A:i 

[The  report  also  contained  complete  detailed  instructions  for 

the   testing  and   care   of  the  air  brake   equipment.] 

The  report  is  signed  by  G.  H.  Wood,  chairman,  B.  Hyanes, 
R.  E.  Anderson,  W.  V.  Turner  and  E.   Bales. 

,.:•-. V-vk  ■"•-.■.. -^  :;■■;' /:■  DISCUSSION  ...•:>••  V-VV^'V^";  v' 

'. '^it  was  pointed  out  that  although  the  air  brake  was  a  dividend 
producer  in  the  matter  of  permitting  a  greater  density  of  traffic 
if  it  is  not  properly  maintained  it  could  be  made  very  expensive 
for  a  railroad.  Extra  parts  of  the  air  brake  should  be  kept  in 
stock  in  good  condition,  so  that  they  may  be  readily  used  in 
replacing   defective   parts.     This   will   permit   of  taking  the   de- 


fective parts  to  the  shop,  where  they  can  be  repaired  properly. 
;;It  pays  to  keep  the  air  brake  in  its  proper  condition.  Special 
care  should  be  taken  to  see  that  the  centrifugal  dirt  collectors  are 
properly  cleaned.  The  engineers  should  be  encouraged  in  re- 
porting every  defect  to  the  air  brake  equipment.  The  traveling 
engineers  should  be  so  familiar  w  ith  the  air  brake  that  they  will 
be  able  to  answer  any  question  the  engineers  may  ask.  On  the 
Santa  Fe  the  traveling  engineers  are  require<l  to  have  a  clear 
understanding  of  the  air  brake.  Mr.  Wood  in  his  closing  remarks 
laid  particular  stress  on  the  importance  of  maintaining  the  feed 
valve  with  No.  6  E  T  equipment  in  perfect  condition  to  prevent 
the  engine  brakes   creeping  on.  ..;.:,,./,., 

■^V        EFFICIENT  OPERATION  OF  LOCOMOTIVES    J-^}: 

Realizing  the  innumerable  angles  from  which  this  subject 
might  be  reviewed,  and  the  varying  conditions  surrounding  U>co- 
motive  operation,  the  .committee  bias  sul>^<liv>4ed  tile  original 
subject  into  nine  parts.  ' --^ '^': ••   .'^   :  :  .';  Vv; -    ;■   --     v-    ■ 

Assignment  of  Power. — To  obtain  maximum  efficiency  at  mini- 
mum cost  the  matter  of  assigning  power  should  l>e  made  with 
due  consideration  of  both  operating  and  mechanical  points  of 
view,  observing  not  only  the  physical  condition  of  the  roadbed 
and  bridges,  the  capacity  and  fitness  of  terminal  facilities  for  the 
care,  up-keep  and  turning  of  the  power  assigned,  but  also  its 
adaptability  to  meet  the  requirements  of  service,  either  freight 
or  passenger,  takjng  into  consideration  the  weight  and  schedule 
of  trains.;: ■''i--.;  ;f;;':'^.--V--,  ,''_'■'■■  '}':-^<:':'^\,'''y ':■■}./': ^-<^^^  ■'.?;?;M-V 

Classified  Repairs. — The  cost  involved  by  the  early  shopping 
of  power  may  be  an  item  of  profit  or  expense  depending  largely 
upon  the  general  condition  of  the  engine  and  the  service  re- 
quired, also  the  demand  for  power.  In  some  cases  badly  worn 
engines  may  successfully  and  efficiently  fill  a  requirement  pro- 
vided the  work  is  sufficiently  light.  The  most  profitable  time 
for  shopping  power  depends  largely  on  local  conditions.  Density 
of  traffic  in  some  localities  with  many  high  class  freight  trains, 
and  other  important  traffic  with  an  increasing  public  demand 
for  better  service,  would  not  warrant  the  working  of  power  in 
Other  than  first  class  condition,  while  branch  lines,  unimportant 
freight  or  switch  service,  may  provide  suitable  places  to  obtain 
additional  wear  from  locomotives  between  shoppings^.,-'-    ..  ...-.:. 

Power  received  from  the  general  repair  shops  after  orcrharifing 
should  be  known  to  be  in  perfect  condition  before  being  re- 
turned to  the  operating  department  for  service.  1  he  power 
should  be  well  broken  in  before  it  is  placed  in  its  regular  service. 
Attention  is  called  to  the  increased  cost  of  operation  where  scale 
is  allowed  to  accumulate  on  the  tubes  or  boiler  shell,  causing 
an  increase  in  fuel  consumption,  an  increase  in  the  use  of  steam 
by  excessive  use  of  the  blower  and  in  some  cases  leaky  tubes 
or  firebox  sheets  which  result  in  engine  failures  or  delays.      :. 

Boiler  Attachments. — Location  of  all  Iwiler  attachments  f <Jr ' 
safety,  accessibility  and  convenience  of  operation  and  repairs,  is 
a  hiattef  which  may  appear  to  some  to  be  of  small  importance 
yet  may  involve  great  expense.  An  injector  or  lubricator  placed 
beyond  the  convenient  reach  of  the  engineer  <loes  not  receive  the 
attention  and  fine  adjustment  that  economical  service  would  de- 
mand, or  that  it  might  receive  if  properly  placed.  Sander  valves, 
hydrostatic  flange  oilers  and  other  boiler  attachments  are  equally 
.  important. 

The  best  results  are  obtained  by  locating  the  lifting  injector 
with  the  center  line  of  the  injector  on  a  line  with  the  top  of  the 
tank  whether  placed  inside  or  outside  of  the  cab.  The  non-lifting 
injector  is  mounted  below  the  bottom  of  the  tank  and  is  usu- 
ally placed  on  a  bracket  mounted  on  the  tail  piece  of  the  engine 
frame.  A  safer  application  Cwhere  it  is  possible)  is  to  mount 
the  injector  on  a  bracket  suspended  from  the  bottom  of  the 
mud  ring.  This  would  place  the  injector  pipes  under  the  same 
influence  of  expansion  and  relieve  the  strain  frorn  the  steam 
pipe  and  connections.  "■.>;■■/:  ' ' '^      '  '  ■ 

If  a  regular  feed  of  water  to  the  boiler  is  maintained  the 
steam    pressure   is   more    easily   maintained    and   the   liability   o£ 


"  ■"  "".V  -'^     V-:  f-  iS^!' 
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boiler  leaks  is  reduced,  because  there  is  no  rapid  expansion 
and  contraction  in  a  boiler  when  the  supply  of  water  is  regular 
.  and  an  even  temperature  is  maintained.  In  maintaining  an 
injector,  first,  see  that  it  is  properly  repaired  and  the  tube  sizes 
maintained  to  a  good  standard.  Also  see  that  the  tubes  are  kept 
.  free  from  lime.  All  of  the  pipe  joints  must  be  kept  tight, 
l  he  proper  way  to  apply  a  lubricator  is  to  follow  the  instruc- 
tions issued  by  the  manufacturer.  If  this  is  done  you  will  have 
the  application  right  for  that  particular  make  of  lubricator. 
Also  follow  the  instructions   regarding  its  operation. 

Terminal  liispcctiou. — A  record  should  be  maintained  of  the 
assignment  of  work  to  wcjrkmen  with  a  view  of  fixing  resionsi- 
bility  for  improper  repairs.  Engines  permitted  to  work  when 
lame  or  with  steam  leaks  in  the  smoke  arch,  valves  or  cylinder 
packing  blowing,  or  badly  stopped  tubes,  may  use  extra  fuel 
by  the  ton  while  enginemen  are  striving  to  save  by  the  pound. 
Engines  should  be  so  drafted  that  they  steam  freely ;  their 
arches,  steam  pipes,  superheater  units,  cylinder  packing  and 
valves  should  be  known  to  be  in  perfect  condition.  Periodical 
inspection  should  be  made  of  all  draft  appliances  and  a  perfect 
measurement  maintained  of  the  sizes  of  the  exhaust  nozzles, 
location  of  draft  sheets,  etc.  By  so  doing  much  time  and  ex- 
pense can  be  saved  where  readjustments  are  necessary  or  for 
comparison  of  work  with  other  power  of  the  same  class. 

The  cost  of  maintenance  and  up-keep  of  power  can  be  greatly 
reduced  with  an  increasing  benelit  and  training  to  enginemen 
by  the  enforcement  of  strict  rules  requiring  close  inspection  and 
properly  defined  work  reports  from  them.  Some  railroads  re- 
quire both  engineers  and  inspectors  to  inspect  and  make  sepa- 
rate work  reports  with  a  view  of  reducing  the  chances  for  de- 
lay or  accident.  Engineers  should  be  in  a  better  position  to  lo- 
cate and  report  necessary  work  than  an  inspector  who  only 
sees  the  engine  at  rest.  Where  engineers  are  relieved  at  points 
remote  from  the  engine  house  or  where  busy  terminals  do  not  al- 
■  low  time  for  the  engineer  to  properly  inspect  the  engine  on 
its  arrival,  small  work  books  can  be  carried  on  the  locomotive 
in  which  the  engineer  should  note  the  needed  repairs,  deliver- 
ing the  hi)ok  with  the  engine  at  each  terminal. 

Locomotives  should  be  fired  up  sufficiently  early  to  insure 
testing  of  the  air  pump,  headlight,  injectors  and  other  boiler 
attachments,  to  know  that  all  are  in  working  on'.jr  before  de- 
livering to  the  engine  crew.  Such  precautions  will  avoid  many 
delays  and  failures  which  amply  justifies  tl  is  work.  Proper 
record  of  the  time  that  engines  are  at  terminals  should  be 
maintained.  For  such  purposes  the  accompanying  form  will 
be   found  very   convenient. 

Su[>crhcatcrs  and  Brick  Arches. — To  insure  a  high  degree  of 
superheat  it  is  necessary  to  keep  all  flues  clean  and  free  from 
clinkers  or  soot.  It  is  equally  important  to  know  that  the 
superheater  units  are  free  from  leaks  and  the  cylinder  packing 
and  piston  valve  rings  are  in  good  condition.  Brick  arches 
should  be  kept  in  perfect  condition  in  order  to  insure  maximum 
efficiency  from  their  use.  Locomotives  drafted  with  the  use  of 
an  arch  will,  as  a  rule,  be  more  severe  on  fuel  should  the  arch 
fail  and  the  locomotive  be  run  without  it. 

Engine  Crew  Examination. — In  selecting,  promoting  and  em- 
ploying new  firemen,  care  should  be  exercised  to  secure  men 
of  good  habits,  possessing  at  least  a  common  school  education. 
They  should  be  required  to  pass  an  examination  and  be  given 
the  necessary  instructions  to  insure  a  knowledge  and  familiar- 
ity with  the  signals,  rules  and  other  important  requirements 
connected  with  their  duty.  Many  railroads  are  now  using  the 
first,  second  and  third  year  progressive  examination  questions 
for  the  advancement  of  their  firemen.  Such  examinations  as  a 
rule  stimulate  general  interest,  not  only  among  firemen  but 
among  engineers  as  well.  In  all  cases  possible  young  firemen 
should  be  examined  on  the  first  year's  questions  shortly  after 
six  months'  service  as  a  firemen,  and  there  should  be  some 
ruling  from  the  master  mechanic  or  officer  in  charge  as  to  the 
disposition  of  those  who  fail  or  refuse  to  take  the  examination. 


Coaching  and  training  enginemen  is  an  important  factor  in 
paving  the  way  for  skillful  and  efficient  service  and  should  be 
encouraged  by  all  officers.  ,•»■"_  •i" ■•7:;"' 

Turning  Power  at  Tcrmin  ils. — There  should  be  co-operation 
between  yardmasters,  despat  ;hers  and  roundhouse  foremen,  in 
order  to  get  the  best  results  in  turning  power  quickly.  Other 
items  of  importance  are  the  prompt  placing  of  supplies,  de- 
livering the  coal  to  the  coal  chute,  pulling  cinder  cars  out  of 
the  way,   etc.     Such   duties   ^ould  not   be   regarded   as   of   sec- 


ondary   importance    but    shou 
depends  on  this  service  to  aid 


best  designed  locomotive  will 
or  fired.     Railroad  operating 


d  be  promptly  handled,  as  much 
in  the  prompt  movement  of  power. 
Blocking  roundhouse  leads  ot  delaying  incoming  power  in  the 
yards    after    its    arrival    is    ar     item    of   expense    too    frequently 

ng  of  tracks. 
Efficient  Handling  of  Locoikotives. — The^ worst  designed  loco- 
motive is  made  better  by  special  care  and  handling,  while  the 

not  do  well  if  improperly  handled 
costs  are  great,  and  the  fuel  bill 
is  the  largest  single  item  of  tliis  expense,  therefore,  the  largest 
field  for  loss  or  gain.     Of  this  vast  amount  of  fuel  burned  in 
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Roundhouse   Record   of   Locomotives   Used    on  the    Frisco 

locomotive  operation  considerable  of  it  does  not  come  under 
the  control  of  engineer  or  firtman,  tests  having  shown  that 
about  22  per  cent  is  used  for  terminal  consumption.  Close  co- 
operation should  prevail  between  the  heads  of  the  transporta- 
tion and  the  mechanical  departjnents  in  the  matter  of  ordering 
power  and  firing  up  before  neaded.      '•.;>..'>:•?•;...-.:■  V-     '' '•' 

Engineers  should  have  the  labricator  properly  set  and  feed- 
ing at  least  15  minutes  before  smarting  on  a  trip.  The  engineer 
should  strive  to  handle  the  loccjmotive  in  such  a  manner  as  to 
render  the  required  service,  working  the  engine  at  as  short  a 
cut-off  as  the  service  and  grade  will  permit,  remembering  that 
steam  represents  fuel  and  money. 

Locomotives  having  cylinder:;  26  in.  in  diameter,  operating 
at  a  6  in.  cut-off  use  12.620  cu.  n.  of  steam;  8  in.  cut-off,  16,960 
cu.  in.  and  10  in.  cut-off,  21,200  cu.  in.  for  each  revolution  of 
the  drivers.  The  amount  used  per  mile  would  depend  on  the 
size  of  drivers ;  however,  the  foregoing  illustrates  the  importance 
of  the  reverse  gear  and  what  it  can  do  for  the  fireman  or  coal 
pile  if  properly  handled.  When  the  water  supply  is  regular  in 
keeping  with  the  amount  used  ,  and  kept  at  a  proper  level  or 
uniform  height,  tubes  are  not  sb  liable  to  leak,  the  engine  will 
steam  better  and  use  less  fuel  ttan  when  the  feed  water  supply 
is  irregular. 
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Locomotives  may  be  kept  in  perfect  conditioii  at  great  cost, 
may  be  operated  and  fired  100  per  cent  perfect,  loaded  to  full 
tonnage  capacity,  yet  fail  in  good  returns.  The  matter  of 
hauling  empty  or  half  loaded  cars  of  great  weight  and  size  in- 
creases operating  expenses  and  proportionately  reduces  net  re- 
turns, and  therefore,  should  be  a  matter  of  mutual  concern  to 
every  railroad  in  the  land.      ;:'H-?^v^. ' ;  :.>;-:'-^,-:^^ 

The  report  is  signed  by  J.  R.  Scott,  chairman,  P.  J.  Miller, 
J.  J.  McNeil,  W.  L.  Robinson,  C.  W.  Hyde,  F.  W.  Edwards, 
M.  H.-Haig  and  W.  G,  Tawse. 

^  ■  ■         '  ■     •■■•••-  DISCUSSION  ^  ■  '     ".-.*•     V' 

It  was   believed   that  too  much   attention   could  not  be  given 
the  proper  and  convenient  location  of  the  various  appurtenances 
in  the  locomotive  cab  so  that  the  engineer  may  operate  his  engine 
with  the  least  possible  effort.    Regarding  the  use  of  flange  oilers 
some  members  stated  that  they  had  trebled  the  life  of  the  tires 
and    in    some   cases   they   had    eliminated   trouble    from   derail- 
ments.   -.^V-v./'    ■ -iv  I'-V-.-^;   V    ■•'.•'■  ;:vv;.^  •  .^,i  V  ./■•;%•  ; 
The   subject  of  superheaters  was  again  very  thoroughly  dis- 
cussed.    The  members  were  cautioned  to  keep  the  superheater 
flues   clean  and   not  to  carry  the  water  too  high  in  the  boiler 
if  the  best  results  are  to  be  obtained.     The  wide  open  throttle 
and  regulation  by  the  valves  was  strongly  recommended  up  to 
the  point   where  it   would  be  impractical  to   further  shorten  the 
^;-V  ;   cut-oflF,  when  of  course  the  regulation  should  be  done  by  the 
;.*.:'.\   throttle.      The    throttle    should    always    be    slightly    open    when 
:'',--',■   drifting   unless   other   means   are   provided   to  take   care  of  the 
■'■    cylinder  lubrication.     The  Erie  has  eliminated  the  drifting  valve 
entirely,  so  that  it  is  now  necessary  for  the  enginenien  to  open 
•vv    the    throttle   sUg)^ily/ /ir^-.'r^:.:;,,\;:. -^  :'-.:.:%■;■/ ^/...,-.   .;'■.; 

The  question  of  pooled  engines  vs.  regularly  assigned  engines 
was  thoroughly  discussed.     The  members  were  very  strong   in 
their   approval  of  assigned   engines.     A   member   from   the   St. 
Louis  &   San   Francisco  stated  that   with  the   regular!}'   assigned 
:..    engines  there  was  an  average  of  18,000  miles  per  engine  failure 
:.  -I     in   a   recent   six-months'   period,   as  against   an   average   of  6,000 
■..v.     miles  per  engine  failure  when  the  pooled  system  was  in  effect. 
He  also  stated  that  by  changing  from  the  pooled  system  to  as- 
signed engines  there  had  been  a  decrease  of  6  per  cent  in  fuel 
used  with  an   increase  in   tonnage   hauled  of  2.33   per  cent.     It 
was  believed  that  in  nearly  all  cases  the  engineers  would  take 
better   care   of  their  engines,   and   numerous   cases   were   men- 
tioned where  the  mileage  between  shoppings  had  been  increased 
by  adopting  the  assigned  engine  plan.     While  more  engines  are 
needed  than  with  the  pooled  system  it  was  believed  that  the  ad- 
■:••(•• '   ditional  investment  would  be  warranted. 

PRACTICAL  CHEMISTRY  OF  COMBUSTION 

Alonzo  G.  Kinyon,  superintendent  of  locomotive  operation, 
,  .•;  Seaboard  Air  Line,  presented  an  interesting  lecture  on  the 
chemistry  of  combustion,  illustrating  his  remarks  by  chemical 
experiments  and  lantern  slides.  He  stated  that  burning  is  the 
rapid  chemical  combination  of  anything  with  oxygen  and  the 
heat  and  light  are  the  result  of  burning.  It  was  explained  that 
matter  was  divided  into  two  classes,  elements  and  compounds. 
the  elements  being  defined  as  matter  in  its  simplest  form  and 
compounds  as  substances  that  could  be  subdivided  into  elements. 

A  series  of  experiments  was  then  performed  to  show  that 
chemical  changes  were  brought  about  by  two  general  processes. 
Where  two  or  more  elements  are  brought  together  and  com- 
bined, forming  a  compound,  there  is  a  building-up  process  which 
produces  heat.  Where  a  compound  is  treated  chemically  and 
separated  into  its  elements,  there  is  a  tearing  down  process 
which  absorbs  heat.  In  burning  the  coal  in  the  firebox  it  is 
necessary  first  to  split  the  compound  (coal)  into  its  elements, 
thus  producing  a  tearing  down  process  which  absorbs  some  of 
the  heat  from  the  fire.  This  is  followed  by  a  building  up  process 
in  which  the  oxygen  of  the  air  combines  with  the  fuel  elements 
of  the  coal  and  burns,  producing  heat. 

As  an  illustration  of  the  tearing  down  process,  a  small  quan- 


tity of  red  oxide  of  mercury  was  placed  m  a  test  tube.  tJpoia 
the  application  of  heat  the  oxygen  or  gas  was  driven  off, 
leaving  globules  of  mercury  deposited  on  the  inside  of  the  tube. 
The  presence  of  oxygen  as  it  was  driven  off  was  demonstrated 
by  taking  a  match  with  a  small  ember  on  its  end  and  placing  it 
in  the  end  of  the  test  tube.  As  soon  as  the  oxygen  came  in  con- 
;tact  with  it,  it  started  to  glow  brightly. 

In  demonstrating  the  building  up  process,  a  piece  of  mag- 
nesium ribbon  was  ignited  and  as  it  burned,  giving  off  heat,  a 
compound  (magnesia)  was  formed  in  the  shape  of  a  powder, 
caused  by  the  combination  of  the  magnesium  with  oxygen.  .\n- 
other  interesting  experiment  illustrating  the  production  of  heat 
was  made  by  placing  a  small  amount  of  sugar  in  a  glass  jar  to 
which  was  added  a  small  amount  of  sulphuric  acid.  There  was 
an  immediate  change  in  the  color  and  the  bulk  of  the  material 
in  the  glass,  and  a  very  noticeable  amount  of  heat  was  produced. 

Oxygen  ignites  with  different  elements  at  different  tem- 
peratures. 1,800  deg.  F.  being  necessary  to  burn  the  volatile 
gases  in  coal.  The  carbon  in  the  coal  will  burn  at  914  deg.  F., 
and  as  the  firebox  temperature  is  usually  about  2.300  or  2.500 
deg.  F.  the  main  point  is  to  get  plenty  of  oxygen  into  the  lire- 
box.  Without  sufficient  oxygen  the  heat  loss  is  considerable, 
for  when  the  carbon  in  the  coal  is  not  completely  burned  it 
passes  off  as  carbon  monoxide  gas,  which  gives  oflf  only  4,500 
B.  t.  u.,  whereas  if  it  was  completely  burned  to  carbon  dioxide 
it  would  give  off  14,600  B.  t.  u.,  a  B.  t.  u.  (British  thermal  unit) 
being  the  heat  necessary  to  raise  one  pound  of  water  at  39  deg. 
F.  one  degree  in  temperature.  The  complete  combustion  of 
the  carbon  is  further  hindered  because  the  hydro-carbon  gases 
absorb  the  oxygen  more  readily  than  the  carbon,  so  that  ihe 
carbon  has  to  depend  on  the  oxygen^  that  is  left.  Mr.  Kinyon 
also  showed  some  lantern  slides  on  the  proper  methods  of 
firing.      •••K-':Vv,:^,:s>v  ,.  ;-  -..rv  .;;:..  ;iiv.:iv;. :...:.-/; 

:v- V '%;  ;  rvX    speed  recorders  '--t---^     'i: 

Fred  Kirby  (B.  &  O.)  presented  a  paper  on  speed  recorders 
which  was  in  part  as  follows:  ^:-V^:"v '-'  ;  -  ";:^.<'-^--';    .i^ 

We  have  in  use  on  the  railroads  of  the  United  States  the  fol- 
lowing recorders:  Boyer,  Flaman,  Hausshalter  and  Railway; 
and  on  some  of  the  private  cars  we  have  what  is  known  as  the 
Hutchinson  Electric  and  the  Warner.  The  Boyer,  Flaman  and 
Hausshalter  are  the  principal  recorders  used  on  locomotives  and 
trains.  The  Boyer  and  the  Flaman  are  more  generallj'  used  on 
locomotives,  and  the  Hausshalter  is  principally  used  on  cars. 
The  Hausshalter  recorder  is  purely  a  mechanical  device,  the 
main  shaft  of  which  revolves  only  about  45  revolutions  per 
mile,  and  when  placed  on  a  locomotive  it  enables  the  engineer 
to  note  at  a  glance  the  speed  at  which  he  is  running,  and  be- 
sides records  on  the  record  tape  the  following  information: 
Speed  at  all  times  from  zero  to  100  miles  per  hour;  time  of  all 
stops;  time  between  stops;  time  from  start  to  finish  of  run; 
distance  between  stations  or  stops,  and  distance  of  run  ItQtaJ 
length).        .:- !-"^:^  .;. ;  f.    :  :  i;  ;•■•^^:'A-.■■t; •":•■":.■  ■y<--';'X'.;'''-i^:\!:--^-^ 

It  is  also  fitted  with  an  alarm  bell  which  can  be  set  to  ring 
automatically  when  any  desired  speed  per  hour  is  attained.  The 
time-recording  feature  of  the  Hausshalter  apparatus  is  a  very 
valuable  one,  particularly  from  the  engineer's  standpoint,  as  it 
proves  without  a  doubt  the  time  of  all  detention  and  station 
stops  and  the  distance  from  the  starting  point  at  which  they  took 
place,  which  shows  up  the  train  despatchers  and  station  men 
when  they  are  at  fault,  as  well  as  slow  movement  on  the  part  of 
tram  crews.  ::^.:V^'^ ':.;;:;;      .;• 

The  Boyer  speed  recorder  is  an  oil  pump  arrangement  and  the 
main  shaft  turns  about  540  revolutions  per  mile,  and  gives  prac- 
tically about  the  same  information  as  all  other  recorders. 

There  are  two  devices  called  the  electric  annunciator  that  can 
be  attached  to  speed  recorders  of  any  type  that  are  not  provided 
with  the  alarm  bell.  They  consist  of  an  attachment  fitted  to  the 
machine  itself  with  an  electric  bell,  one  or  more  dry  cell  bat- 
teries,   and    the    required    amount    of    insulated    copper    wire ; 
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;    a  low  voltage  electric  light  may  lie  used  if  so  (lesired.     The  at- 

._  tachmcnt   fitted  to  the  machine   may  be  so  placed  that  the  bell 

tan  be  rung  when  any  desired  speed  is  reached  and  can  be  rung 

'  •  as  long  as  the  speed  is  exceeding  the  adjusted  limit.     It  may  be 

:  •   set  to  ring  for  two  miles  above  the  limit  and  if  the  rate  of  speed 

■  is  more  tlian  two  miles  above  the  limit  the  bell  will  ring  until 
: ,,  the  decreasing  speed  reaches  and  passes  below  the  limit  at  which 

'.the  device  is  set.     One  great  rulvantage  is  that  if  the  recording 
gage  is  broken  or  for  any  reason  it  is  out  of  service  the  bell  begins 
;     to  ring  when  the  speed  limit  at  ahicli  it  is  set  is  reached. 
. ;.      It  is  claimed  by  the  different  members  furnishing  the  data  that 
one  of  the  advantages  derived  from  the  use  of  the  speed  recorder 
.'-is  the  factor  of  safety;   it  can  also  be  used  to  advantage  for  a 
'check  on  trains  in  the  way  of  excessive  speed,  and  from  some 
'.    cf  the  recorders  we  can  get  the  time  of  stops,  and  the  number 
.  of  stops  on  each  trip.     1  also  find  that  the  speed  recorder  is  a 
;.'  great   factor  in   settling  disputes   in    regard  to  speed  at  time  of 
.';    accidents.     It  has  also  been  clainiei  that  a  great  deal  of  benefit 
'-_■:  i.s   derived   from  the  use  of  si)eed   recorders   in  the   way  of  re- 
ducing  heated  bearings   on   engines   and   cars,   as   the   engineers 
are  more  careful  to  observe  the  speed  rules. 

•  .;.      In  Some  of  the  information  receive  1  it  is  claimed  that  the  fuel 
.consumption   has   been   increased    on   account   of   the   speed   re- 

•  '  striction,  from  the  fact  that  when  trains  were  permitted  to  de- 

scend grades  at  a  high  rate  of  speed   (from  60  to  80  miles  per 

hour )  and  ascend  the  grades  at  .i  speed  (jf  from  30  to  45  miles 

..per  hour  tlie  fuel  consumption  was  less  than  at  the  present  time 

.when    they    have    to    maintain     i    higher    rate    of    speed    on    the 

ascending  grade  in  order  to  make  the  schedule  time. 

One    road  gave   an   estimated   cost   for   maintaining  the   speed 
recorders  of  from  $120  to  $140  per  year  for  each  machine  in  use, 
.'-lor  material  and  lalwr.     Another  road  estimates  the  cost  of  ma- 
terial and  labor  at  $75  per  year  for  each  machine  used. 

...■  -.■..- v.V.,;--.<--;vC:-.:-  .•■Vr-yJ-v-.-VMScusHtofr;-;;.   >.-/  •.•  ••:■;  -.  vf ;  . ',-  "" ''.U- 

Those  roads  using  the  speetl  recorders  reported  favorably  as 

to    their    use.    believing    that    derailments    have    been    materially 

reduced,    and    have    found    that    the    number   of   hot    boxes    was 

.;;  decreased.  The  enginemen  like  them,  as  it  gives  them  a  guide 
by   which  they  are  better  able   '■n   nuiintain   schedule  speed.     .\ 

-'■■leeway  of  five  miles  per  hour  was  believed  fair  before  dis- 
^'ciplining  an  engineer  for  a  violation.  The  El  Paso  &  South- 
western test  the  recorders  in  case  of  a  violation  of  the  speed 
lUmit  before  the  engineers  are  disciplined,  as  the  gages  do  not 
always  register  in  accord  with  the  record.  All  recorders  should 
be  carefully  maintained,  and  on  some  roads  the  engineers  are 
required  to  check  the  reading  tyl  the  gage  by  taking  the  time 
between  mile  posts.  If  possible  the  recorders  should  be  oper- 
ated from  the  trailer  wheel,  so  that  it  will  not  be  necessary  to 

have  a  long  wire  from  the  recorder  to  the  gage  in  the  cab. 

■  ''■■  '■.     ■..•'■■■..'•       >,■  ■■  ■  ■,'^^' 

OTHER    BtrSC^fESS 

W.   H.   Corbett,   chairman   of  the  t:ommittee   on   the   Revision 

of    Progressive    Examination    for    Firemen    for    Promotion   and 

•.:New  Men   tor  Employment,  reported  that  a  new  hook  of  rules 

has  been  made  and  will  be  distributed  in  the  near  future.     The 

following  is  the  list  of  subjects  for  1915: 

•  What  effect  does  the  mechanical  placing  of  fuel  in  fireboxes 
and    the     lubricatirm     of   the    loajnrotive    have    on    the    cost    of 

'■'loperation  ?  -:•.•    . 

/      Recommended  practices  for  'ti»S  tetnploymcnt   and   training  of 

;-■  new  men  for  firemen.  '' ;  ■       ' 

-  •-    The  advantages  of  the  use  of  sii[ierheaters.  brick  arches  and 

■  other   modern   appliances   on    large    engines,   especially   those   of 
..<the  Mallet  type. 

;  -;     How  can  the  road  foreman  of  engines  improve  the  handling 

Vof  the  air  brakes  on  our  modern   trains? 

!'■•     The  electro-pneumatic  brake 

.; «;    The  effect  of  properly  designed  \  live  gear  on  locomotive  fuel 

r..;Cconomy  and  operation. 
•   ',    Scientific  trainloading;  tonn.ijie   ruing. 
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The  constitution  and  by-laws  of  the  association  were  amended 
to  include  a  fourth  and  fifth  vice-president.  The  following  offi- 
cers were  elected  for  the  ensuing  year:  President,  J.  C.  Petty 
(N.  C.  &  St.  L.);  first  vice-president,  J.  R.  Scott  (St.  L.  & 
S.  F.)  ;  second  vice-presidenL  B.  J.  Feeny  (111.  Cent.);  third 
vice-president,  H.  F.  HensonKX.  &  W.)  ;  fourth  vice-president, 
W.  L.  Robinson  (B.  &  O.)';;  fifth  vice-president,  G.  A.  Kell 
(G.  T.)  ;  treasurer.  D.  Md&dows  (Mich.  Cent.);  secretary, 
W.  O.  Thompson  (X.  Y.  Q  &  H.  R.).  Mr.  Thompson  was 
paid  special  tribute  by  being  elected  to  the  office  of  secretary 
for  life.  He  is  one  of  the  tlyee  living  charter  members  of  the 
association.  '•vV-  '.-'v  ;-l  '  V/'i'--''^^  "j^^  "•  .icr-  'y-^:'"--^'' 

At  the  close  of  the  convenlion  the  secretary  reported  a  total 
membership  of  1,137,  of  which  very  nearly  50  per  cent  were 
registered  at  this  conventior^,  Chicago  received  the  greatest 
number  of  votes  for  the  nexn  place  of  meeting.  V'V:      •,.•.<  ..-;'.; 


SOME    ENGLISH    LOCOMOTIVE    AP- 

.    ,,  .. ,., .,,.         PLIANCES  ■  :■•: -..-v V ;:• 


On  some  new  2-6-0  type  passenger  locomotives  recently 
designed  and  built  by  the  Looidon,  Brighton  &  South  Coast, 
have  been  fitted  three  interejsting  appliances  that  are  illus- 
trated herewith.  These  loconiotives  were  designed  under  the 
dirction   of   L.    B.    Billiiiton,   stiperintendent  of   motive   power. 


!    ^%--r-^ 


Sfeam  from  ■:■-■" ,■■' 
Valve  Chesf"       ,'•:"'; .;  ■  .  ^,  • 

Vacuum   and   Water   Relief  Valve  -•'.•:.•.■" 

A  feed  water  heating  arrange|iient  is  provided  on  the  ten-" .  '• 
der  and   the  boiler  is   fed   by  means  of  a   Weir  feed  pump 
placed  on  the  left  running  board.    This  heater  consists  simply 
of  a  steam  injector  arranged  o\\  the  end  of  t.he  tender  tank 
with   a  connection   to  the  exhat|st  passage   in   the   cylinders. 


/ 
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It  will  be  seen  that  it  is  fitted  with  a  non-return  valve  so  that 
the  water  cannot  run  back  through  the  steam  pipe.     In  addi- 


'.c-'j-         Application  of  Vacuum  and  Water  Relief  Valve        "  •.   f.'^ 

tion  to  the  connection  to  the  exhaust  steam  passage,  provi- 
sion is  also  made  for  carrj'ing  any  superfluous  steam  generated 


arrangement  is  provided  so  that  the  hottest  feed  water,  which, 
of  course,  will  be  near  the  upper  surface  in  the  tank,  is  drawn 
by  the  pump. 

Another  device  fitted  to  this  locomotive  is  an  air  operated 

clutch  on  the  lift  shaft  of  the  valve  gear.     The  valve  gear  is 

of  the  Stevenson  type  with  a  screw  reverse  mechanism  and 

this  clutch  is  fitted  to  the  shaft  for  the  purpose  of  steadying 

;.   the  motion  and  relieving  the  reach  rod.     The  reversing  screw 

bracket  combines,  with  the  screw,  an  air  cjlinder  and  piston 

ior  the  purpose  of  assisting  the  operation   when   lifting  the 

.^link  and  the  air  control  valve  for  the  clutch   is  interlocked 

;:..and  connected  with  this  cylinder.    The  clutch  also  has  an  atr^ 

■ -rangement   for  control   independent  of  the  reverse.     ;-.  ;..\-^.'- 

The  cylinders   of  these   locomotives  are   fitted  with   a   niew 

type  of  combined  vacuum  and  water  relief  valve,  which  is  also 

shown   in   one   of   the   illustrations.     One   of   these   valves   is 


:^:  (^ s. ^ 
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in  the  boiler,  to  the  water  in  the  tender,  instead  ot  allowing  it  tb 
blow  off  at  the  safety  valves. 

While  the  feed  pump  handles  the  boiler  feeding  normally. 


placed  at  the  bottom  of  each  tnd  of  the  cylinder  barrel!  The 
construction  and  operation  of  the  apparatus  will  be  clear  irom 
an  inspection  of  the  illustration.  .o-  •. -.v  •■.^V•  - -^  7~  v;: 


*H   h"*flL  _End  P/oM  of 
Tender  Tank 


m.\ 


^ 
,*j.' 


^    !  •SfBom  Cone  ! 


Sleom  from  2  Hi/ye 
on  Boiler- 


Feed  Water  Heater 


METAL  PILOT  ON  THE  LEHIGH  VALLEY 


v;  A  short  pilot  has  been  developed  on  the  Lehigh  Valley  which 
is  neat  in  appearance  and  very  simple  in  construction.  It  has  a 
•metal  frame  built  up  of  flat  bars  and  angles,  with  slats  made  of 


a  combination  (hot  water  type)  injector  is  also  fitted  to  the 

back  head  of  the  boiler  to  act  as  an  auxiliary.     A  float  feed    .,>/•        simple  Short  Pilot  Now  Used  on  the  Lehigh  Valley 


"■-■»».. 
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scrap  flues  iwo  inches  in  diameter.  The  construction  is  shown 
in  one  of  the  illustrations.  It  has  been  in  use  for  some  time 
with  highly  satisfactory  results. 

The    all-metal    long    pilot,    which    was    formerly    used    by    the 


V... -.:      Long   Nosed   Pilot   Formerly   Used   on   the   Lehigh   Valley      '    V- 

Lehigh  A'alley.  is  afso  shown  in  otie  of  the  illustrations.  This 
pilot  weighed  586  lb.  and  cost  $27.58.  Tlie  short  pilot  weighs 
262  lb.  and  can  be  built  at  a  cost  of  $5.47.    ■'■•:'}\---:''.\\      '  .   ■  .- 


RINGLEMAN  SMOKE  CHART 


Card  0. 
Card  1. 
Card  2. 
Card  3. 
Card  4. 
Card  S. 


The  following  notes  concerning  the  construction  of  the  Ringle- 
man  smoke  chart  and  the  methods  of  taking  smoke  readings  are 
from  Appendix  III  of  Bulletin  No.  8.  entitled  "Some  Engineer- 
ing Phases  of  Pittsburgh's  Smoke  Problem,"  issued  by  the  Uni- 
versity of  Pittsburgh. 

A  rule  by  which  the  cards  may  be  produced  is  given  by  Prof. 
Ringleman  as  follows:  :'•  j\-\'-f-': /''•^^:^:''y:':  >   '''.'■^.' :■■''{'■' :^r:'r^ J -■    ' 

All    white. 

Black  lines  1  mm.  thick,  10  mm.  apart,  leaving  spaces  9.0  mm.  square. 

Lines  2.3  mm.  thick,  spaces  9.0  mm.   square. 

Lines  3.7  mm.   thick,  spaces  6.3  mm.  square.  .^  .  •  ■  .,  ,      •■;■ 

Lines   5.5  mm.  thick,  spaces  4.5  mm.  square.  '  ^.   '-^ ';•' ■'.:',■;.' 

All  black.  ..v-viV/- ::.>■:-■=./,  ,'.'■■  ■<','-'y''-^:':  ■i%-i::- 

These  lines  and  spaces  are  so  arranged  that  the  black  covers 
respectively  0,  20,  40,  60,  80  and  100  per  cent  of  tlie  white  sur- 
face of  the  card.  These  percentages  are  graded  for  convenience 
as  smoke  numbers  0,  1,  2,  3,  4  and  5.  so  that  number  0  signifies 
no  smoke  or  a  clean  stack;  and  number  4  signifies  a  stack  which 
is  emitting  an  80  per  cent  black  smoke,  or  for  convenience  the 
percentage  of  black  smoke  can  be  obtained  by  multiplying  the 
smoke  number  by  20  per  cent.  '\-  'y^-/-'.-''':  '--'t'' '■:..■■  u-  -_    ^  '..'. 

In  making  observations  of  the  smoke  proceeding  from  a  chim- 
ney, the  six  cards  are  placed  in  a  horizontal  row  and  hung  at  a 
point  50  ft.  from  the  observer,  and  as  nearly  as  possible  in  line 
with  the  chimney.  At  this  distance  the  lines  become  invisible, 
and  the  cards  appear  to  be  of  different  grades  of  gray,  ranging 
from  very  light  gray  to  almost  black.  The  observer  glances 
from  the  smoke  coming  from  the  chimney  to  the  cards  which  are 
numbered  from  0  to  5 ;  determines  which  card  most  nearly  cor- 
responds to  the  color  of  the  smoke,  and  makes  a  record  accord- 
ingly, noting  the  time.  Observations  should  be  made  continu- 
ously during,  say.  one  minute,  and  the  estimated  average  density 
for  that  minute  recorded,  and  so  on,  records  being  made  once 
each  minute.  The  average  of  all  the  records  made  during  the  pe- 
riod of  observation  is  taken  as  the  average  figure  for  the  smoke 
density. 

To  determine  the  per  cent  of  black  smoke,  or  average  density, 
the  following  rule  was  followed :  Percentage  of  density  equals 
smoke  units  X  0.20  divided  by  stack  minutes. 


DEVICE    FOR    FEEDING   BOILER 

COMPOUND  ^^?-vr  ;  y  ^ 


BY  F.  W.  DUNNING       ■;/:'•■>:;:'; ^'o ".>;:' 

The  illustration  shows  a  simple  device  for  introducing  soda 
ash,  barium  hydrate,  or  other  compounds,  into  stationary  boilers, 
which  is  used  at  the  power  hpuse  of  the  Wheeling  &  Lake  Erie 
at  Brewster,  Ohio.  It  is  well  known  that  the  introduction  of 
some  compounds,  such  as  sod|i  ash,  into  the  feed  water  is  liable 
to  cause  a  deposit  to  accumulate  on  valve  seats  and  other  parts 
of  the  pipe  line  leading  to  the  boilers.  This  device  may  be  located" 
between  the  feed  pump  and  the  boiler,  thus  causing  the  treating 
solution  to  affect  a  minimum  length  of  pipe. 

Before  charging  the  contai(ier,  the  soda  ash  or  other  com- 
pound should  be  dissolved  in  a  pail  of  hot  water.  The  1  in.  cut- 
out cock  and  the  ^  in.  globe  valve  are  then  closed  and  the  2  in. 
gate  valve  and  }4  in.  drain  cock  aYe  opened,  the  latter  draining 
the  container  of  water.    The  H  in.  drain  cock  is  then  closed  and 


2  Nipple  mfhsheef^ 
me  fa/  funnel soldemd^ 
fo  inside  asshotvn 


lap  for  \  pipe 
for  Bt/-fhss 


\  Qlobe 
Valve 


M^ 
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P*^^  Pipe  Cap 

-e'rf.i.pipef; 


Pipe  fobe  drilled  J  holes 
arKi  corered  ivifh  No.  20 
mesh  brass  yrire  nei-fin^ 


/  Ce/f-Ouf  Cock 


Feed  yifafer  Pipe 
^  fo  Boi/er 


Device   for    Introducing   Soda 


Ash    into 
Boilers 


Feed    Water    of    Stationary 


the  container  is  filled  with  solution  through  the  sheet  metal  fun-, 
nel;  the  device  is  put  in  operation  jby  closing  the  2  in.  gate  valve 
and  opening  the  Yi,  in.  globe  valve  and  the  1  in.  cut-out  cock.  The 
solution  gradually  flows  through  the  cut-out  cock  into  the  feed 
water  pipe  and  thence  to  the  boiler.  The  rate  of  flow  is  regulated 
by  means  of  the  Y^  in.  globe  valveJ  ;.-■.-  •''.'^  --^^V. .- .  •  ^'^    ! 

This   device  has  been  used  to  iEeed  soda  ash   into  four  450 
horsepower  Babcock  &   Wilcox   boilers   for   several   years.     No 


repairs  have  been  necessary  and  th( 
from  scale. 


boilers  have  been  quite  free 


Use  of  Electric  Vehicles. — Dr.  Charles  P.  Steinmetz,  of  the 
General  Electric  Company,  is  credited  with  the  prediction  that 
within  ten  years  there  will  be  in  operation  not  fewer  than  1,000,- 
000  moderate-priced  electric  vehicles  whose  approximate  price 
will  not  exceed  $500,  with  a  speed  certain  to  average  20  miles 
per  hour. — American  Machinist.        \  ..,.-.-■:<..    ■.  .•, 


•;  -H- 


STEEL    UNDERFRAMES    FOR    USE    ON 
WOODEN    FREIGHT    GARS 


A  type  of  steel  underframe  for  application  to  wooden  freight 
cars  has  been  developed  at  the  East  Buffalo  car  shops  of  the  New 
York  Central  &  Hudson  River  and  is  being  extensively  applied 
to  wooden  cars  on  the  New  York  Central  Lines.  It  has  proved 
economical  in  application  and  the  cars  equipped  with  it  are  giv- 
ing good  results  in  service.  The  design  is  varied  to  suit  the  dif- 
ferent types  of  cars,  the  two  shown  in  the  engravings  being  for 
box  cars  and  gondola  cars.       -    .  '',:,\.,\: /\--'"--. ::_>■' .^ ^y",-.-<\^::-;'[V:': 

While  the  structure  might  not  be  termed  by  some  a  complete 
underframe  it  is  sufficient  to  place  the  wooden  cars  to  which  it  is 
applied  in  the  steel  underframe  class.  The  old  wooden  sills  are 
all  retained,  as  are  the  truss  rods,  a  reference  to  the  illustra- 
tion showing  the  queen  posts  and  truss  rod  supports.  The  body 
bolsters  used  on  the  wooden  underframe,  are,  however,  entirely 
removed.  As  will  be  seen  by  reference  to  the  frame  used  on  box 
cars,  this  consists  of  two  center  sills  with  top  and  bottom  cover 
plates,  two  body  bolsters  and  two  needle  beams.  The  center 
sills  are  9  in.,  25  lb.  channels  and  extend  the  full  length  of  the 
car,  there  being  a  casting  connecting  them  against  which  the 
wooden  end  sill  seats.     The  center  sills  are  placed  back  to  back 


is  a  J4  in.  plate,  20  in.  wide  for  a  distance  of  18^  in.  or  the 
width  of  the  center  sill  cover  plate,  and  tapering  to  10  in.  at  both 
ends.  Filler  castings  are  used  between  the  center  sills  and  also 
from  the  center  sill  to  the  outer  edge  of  the  car  while  there  is  a  10 
in.  by  H  J"-  bolster  tie  plate  at  the  bottom  extending  across  the 


'-■'■  y 


<K 2e -^»:^:-       .        .       . 

\         ,  »  \    '■■■'      -•.'■■■■'■       .■■'.r- 

— ^SOC.lhC. H  i-^.-y-  .■■•■:    ■,y-.:.r^ 

';-"■,:■  ^^^■.    C  Sections  of  the  Box  Car  Underframe':   r   "v'V-v:;: 

car;  the  center  bearing  is  riveted  to  this  tie  plate.  Each  of  the 
needle  beams  consists  of  two  9  in.,  15  lb.  channels  connected  to 
the  center  sill  and  extending  to  the  outside  of  the  car.  A  needle 
beam  tie  strap  passing  above  the  top  center  sill  cover  plate  and 
riveted  to  the  center  sills  and  the  needle  beam  channels  connects 


-<'...',■'  ■" 


New  York  Central  Steel  Underframe  for  Appllcatfon  in  Repairing  Wooden  Box  Cars       -; ,"  y-  \  ■^■■C^':^]\y--':;yl 


and  spaced  12^  in.  apart.  The  top  cover  plate  is  I8J/2  in.  by 
J4  in.  and  is  29  ft.  4  in.  long,  extending  under  the  bolster  cover 
plate  and  ending  at  the  outer  edge  of  the  latter.  The  bottom 
cover  plate  is  also  18j4  in.  by  Yt,  in.  but  is  only  25  ft.  11^  in. 
long,  ending  just  back  of  the  body  bolster. 

The  body  bolster  has  a  top  cover  plate  extending  the  full  width 
of  the  car  and  passing  over  the  center  sill  top  cover  plate.    This 


them  at  the  top;  this  plate  is  3  ft.  3f^  in.  by  4  in.  by  Vi  in.  At 
the  bottom  a  similar  cover  plate  of  the  same  length  is  used.  This 
plate  is  6  in.  by  ^  in.  where  it  passes  under  the  bottom  center 
sill  cover  plate  and  tapers  to  4  in.  at  the  ends.  A  center  sill  stif- 
fener,  8f^  in.  by  ^  in.,  is  used  between  the  qenter  sills  at  each 
needle  beam.  ■*' 

The  details  of  the  underframe  for  use  on  gondola  cars  are  sira- 


^^ 


-i.f-i;p:^-:^:,\:^ 
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flar  to  those  of  the  box  car  underfratne.  The  center  sills  are  9 
in.,  25  lb.  channels  extending  the  full  length  of  the  car  and 
spaced  127^  in.  back  to  back.  The  top  cover  plate  is  ISJ/^  in.  by 
J4  in-,  and  is  28  ft.  4  in.  long,  extending  between  the  outer 
'edges   of  the  bolster  cover  plate   and   passing  under  the   latter. 


center  sills  are  37  ft.  over 
arc  36  ft.  over  all. 


all  and  those  on  the  gondolk  cars- 


4- 


SAVING  GAR  DAYS 


3/0- 


•<..'.-.  -■  -■• 


•  Vv  -  ■    -I..  •  -■»■■■ 


-.n  V  >• 


t  ■      .    !.. 


s"r./s* 


.«  ...  ■! 


■■■)::■, f^-X-M:l "'v'^-::  \<- ■-^^- -i    .?;;...> 

'■•'.-  Cross  Sections  of  the  Gondola  Car  Underframe    •  ••    •.--;;•; 

The'bottom  cover  pfate  is  18^  in.  by  %  in.  by  24  ft.  11 '4  in.' 
ending  just  back  of  the  body  bolster.  The  needle  beams  are  9  in., 
15  lb.  channels  with  a  center  sill  filler  plate  and  connecting  tie 
straps  top  and  bottom.    .  :     :.•.■•.     .  -  -  „  -  • 

,     In  the  gondola  cars  there  are  used  four  corner  "braces  con- 


O.   C.   Castle,  car  service  agent  of  the   Sunset-Central   Lines, 
has  issued  a  bulletin  on  the  fubject  of  "Saving  Car  Days."  giv-  - 
ing  figures  to  show  that  durjng  the  fiscal  year  1914  the  system 
made  a  saving  in  car  hire  balance  of  $430,865,  a  daily  average 
saving  of  $1,1H0,  or  the  equivalent  of  2.622  car  days.     The  aver- 
age mileage  per  car  per  day!  for  all  cars  on  the  line  increased 
from   20.4   in    1912-13,   to  21.^   in    1913-14,   while   the   movement 
of   foreign   cars   increased   from   21.4  to  28.6  miles   per  car  per 
day.     The  bulletin   states   that   these   results   were   accomplished 
by   eternal    vigilance   and   persistent   "plugging"   on   the   part   of 
hundreds  of  loyal  employees  ti  the  campaign  to  save  car  days;:.-    '•'; 
and  it  urges  all  the  employeesi  and  the  officers  to  continue  their 
efforts   in  thjs  direction.     Thd  bulletin   concludes   with   the   fol-        .'. 
lowing:  :.....•      ,-•  :.  ■.-.  .   ■     -,  ; 

"From  the  present  unsettlefl  outlook,  due  to  the  European 
war,  the  company  is  going  to •  need  every  'car  day'  we  can  put 
away  in  our  savings  banks. 

"Let's  watch  the  little  car  days,  and  make  the  slogan  'Save 
the  Car  Days'  next  in  importance  to  'Safety  First.*       ■•'     .,:,;:,.':.:,' 

"I'll  be  glad  to  get  a  note  frdm  any  one  any  time,  telling  how V- 


sisting  of  5  in.,  9  lb.  channels,  4  ft.  7  13/16  in.  long.  These  con- 
nect to  the  top  cover  plate  of  the  bolster  and  to  a  casting  at  the 
junction  of  the  end  and  side  sills  of  the  wooden  underframe. 
As  in  the  case  of  the  box  car  underframe.  the  end  sill  bears 
against  the  castings  which  connect  the  center  sills  near  the  end. 
On  the  gondolas  the  distance  between  truck  centers  is  25  ft. 
10  in.,   while  on  the  box  cars  it   is  26  ft.   10  in.     The  box  car 


you  have  saved  a  'car  day.'    Am  sure  the  assistant  general  man-  ' 
ager  will  take  time  to  look  at  suqh  notes  as  I  may  pass  along 
to  him ;   and  the  president,  too — He   is  never  too  busy  to  hear  ■ 
about  a  piece  of  good  work  in  thfl  line  of  car  movement. 

"After  all,  when  you  come  to  taink  of  it,  that's  what  we  are 
all  here  for — to  move  cars ;  and  i\  we  move  the  cars  the  'days'.' 
will  take  care  of  themselves." 


•'..;■  ''.'W-'-^f-'-J' '..■':'  ':'.'''■ 


▼ 


r-.y.   V  ..  .^, 


Long  Island  Steel  Baggage  Car 

>.v^>t  -^    V^'^^^^^^^^¥  ^  40  Ft.  Gar  of  Exceptionaliy  Light  Weight/;^      :^J$i^^ 

;    ;1  ■  V    /^^  Having  Arch  Bar  Trucks  With  Swing  Bolsters       :~--'^>^yffXi'::'':;i,-.^ 


:  ,   ♦.-.  :  ■-.  . 


'    ""In   order   to   meet    the    requirements    of   service    conditions 

existing   on    its   lines   the    Long   Island   has    recently   placed   in 

service  20  steel  baggage  cars  40  ft.  in  length  and  weighing 

50,600  lb.,  built  by  the  American  Car  &  Foundry  Company. 

Over  some  of  its  lines  the  Long  Island  handles  a  heavy  bag- 


of   this   trafiic   moves   during   the    summer   months   t>nly,    and 
advantage  of  this  fact  has  been  taken  to  build  a  car  of  ex- 
ceptionally light  weight  at  a  low  first  cost.    During  the  winter . 
months  when  these  cars  are  but  little  used  the  amount  of  in- 
vestment tied  up  hi  idle  equipment  i«.  thus  kept  to  a miniuium. 


RcTfSheeK 


_____._4'^_____,i^___i:z_____^?|^______j_;-^_^ 


Secitons  Showing  ConnecHons  of 
,    Posfs  h>5ide  Pfafe. 


....•«i:i..— . 


Sections  Through  Side  Posts,  Showlnfl  Connections  to  Side  Plate 


gage  and  express  business,  in  many  cases  the  consignments 
to  two  or  three  stations  completely  filling  a  long  baggage 
car.  The  consignments  for  such  stations  can  be  loaded 
%into  one  of  the  short  cars  and  the  car  set  out,  while  with 
long    cars     it    would    be    necessary   to   hold   the   train   at   the 


i :,  _■■ .  ■ 


••:  j'l.  ..-"  :■■■/::.  '''":'       UXDERKRAMES  -//7:;':\;;;0   ■';>;  'S' •:■'■.•■//:■:}', . 

The  center  sills  arie  9  in.  channels  extending  continuously 
between  the  end  sills.  Continuous  cover  plates  both  top  and 
bottom  are  provided,  the  top  plates  being  V^  in.  thick  and 
the  bottom  Y^  in.  thick.     The  sills  are  further  reinforced  at  the 


^station   while   the   unloading  was   being   done.     A   large   part       bolsters  by  additional  y%  in.  bottom  plates,  each  6  ft  5  in.  long. 


A  40-ft.    Baggage  Car  for  the   Long    Island 


^  "K:. 


■  V  ■: 


•  V-    -.v-    '.-  v>.^- 
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''-U-    ^  '••''     i  •       - 


;  •»■  '■■,.' 


516 


UAII.WAS     A(.K    (iAZETTE.    MlA  1 1  \.\  U  AL     KDlTlOs.- 


\\)i..  88,  Xo.  la 


m. 


i!ar  io  l?ir>Sf  nf  the  ln»x  car  itinU'rfranu-.     The  center  sills  are  9      center   sills   arc  37   ft.   over  |jil   and   those   on    the   tjotulola   cars- 
in..   25    Ih.    channels  extending    tlie    full    lcni;tl)    of    the   car    and      arc  30  tl.  over  all. 
spaced  12' j<  in.  haek  to  back.      I  lie  toji  cover  plate  is  IS'j  in.  l)y       .  /     ...    .    ■,  ' ' — 


J4    in.,    and    i.s   28    ft.    4    in.    lon«.    exteiidinir    l>et\veen    the    outer 
,  etJKcs   f>*  the  iKjl.sU'r  oner   plate   aii<l   passinii    under   tin    latter. 


SA\  INQ  CAR  DAYS 


-3 /a — --•■-^-^- 


9i2S*'^^jgi^y 


O.  C".  Castle,  car  service  i.iient  of  tiie  .Sunset-L  eiural  Lines*  " 
has  issued  a  hulletin  on  the  iuhject  of  "Savinjf  Car  Days."  giv-  v 
inj?  liiiures  to  show  that  dufinu  the  fiscal  year  l'>14  tlie  system 
made  a  sa\  inir  in  car  iiire  1 
savin?.;  of  $1,1MI.  ..r  the  eijuix 
aye   inilea;:e   i>er   cur   |ier   day 


). 


..  ■i-.^.'-. 


.;  Cress  Sectrcns  of  the  Gcnd.^l.^  C:.r  Underframe     v 

•The  lif.itom  cover  filale   is   lAV^   in.  hy   ^'i'hl.  hy  24   ft.   11';    in. 

ending;  just  }>avl\  <>f  the  hody  hnJster.  The  needle  Iieains  arc  9  in.. 
;.  15  It).  <"hannel>   with  a  .center  sill  tiller  jilate  and  connectin.Ji  tie 

stnips'toj)  ^n<l  l)<>ttorn.  .  :x. .  •  ;•  .\     : ;  .  ;^^      ■   v      '-..  '      '.  - 

'      In   the  iioiidola   cars  there   are  Used    fotir   corner  liraces   con- 


lance  of  $4.^0,S(o.  a  (hiily  averaf.;e 
ilent  of  2.()22  car  clays.  The  aver- 
for  all  cars  on  the  line  incre^'ised 
fr..ui  31.4  in  I'Mi-I.l.  to  21.'  in  1913-14.  while  the  movement 
of  foreiun  cars  increased  fnin  21.4  to  28.0  miles  per  car  jier 
day.  The  litdktin  states  thai  these  results  were  accomplished 
Iiy  etirnal  \  i.iiil.ince  and  persistent  "ijluj-i^in).;"  on  the  j»art  of 
htuidreds  of  loyal   emjiloyees   i  1   the  cami)ai.i;n  to  save  car  <iay*>r 

ind  the  ot'ticers  to  continue  their 
hiiUctin   concludes   wltii   the    foU 


I    ontlook.    due    to    the    European     ' 
need   every    car  day'   we   can   put    .' 


i..  -.^v 


*>••"■■«•■ ' 


*  ;•  _    •'.    -■: 


;ind  it  nrues  all  the  employees 
elToit^  in  this  direction.  TIk 
luwint; ;  '  '  ■  - 

■"iriiin  the  pre^eiU  lUlsi-ttU 
war.  the  company  is  goinj;  to 
away  in  our  saviniis  hanks 

'"Let's   watch   the    little   car  4ay>.   and   make  the   slogan   '.Save 
the  Car  Day.s'  next   in  import.Aice  to  'Safety   hirst.' 
"I'll  he  ylad  to  <.:it  a  note   fr^  in  any  one  any  time,  tclliny  how  : ' 

'  ■     •■'•v-  ;:"  ■■■'-■■.■:■-'  :'^ 


!_=_  ^._! Ps'4--°^  -°~  —  ^—  —  --^-^'-i-X'  1— — — ' 
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SXZS'^  3^0  Long 


■M  I.    -1- 
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Steel    Underframe    for    Application    to    Wncdf  n    Gondola    Cars 


._2^',0'L-:^-. 


I       S0  ■ 
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,.*iistjrijg  t»r  5'il>;,  9  Ih.  ohaniuK.  4  ft.  7  13,  !(•  in.  lon-^.      1  hese  con-  \oii  li.-t\i-  >a\erl  a  "car  day.'     .\m  s 

nect  tfv  the  top  cover  pl.ite  of  tlu   Ixilster  and  to  a  castinji  at  the  aver  will  take  time  to  look  at   su( 

junction   of  the   end    .and   side   sills   of   tlie    woodm    imderframe.  to   liim  ;    and   the    president,   too— 1  0   is   never   too   busy   to   hear\ 

As  in   the  case  of  the  hox   car  underframe.  the  end   sill   he.irs  aliout  ;i  piece  of  good  work  in  the  line  of  car  movement. 


■aRain.st  the  castings  witich  connect  tile  center  sills  near  the  end. 


.\fter  all.   when   vou  come  to  tl 


re  tile  assistant  general  nian- 
1   notes  as   I    may  i)ass  akmg 


f)n   the   gon<lolas   the    distance   between    truck    centers    is   25    ft.       all  here  for--to  move  cars:  an<l  if 
10   in.,    while   on    the  ;ho.\.  curs   it    is  26   ft.    10  in.      The   hox   car       will    take   care    of   thenisehes." 


'  .'t 


nk  of  it.  that's  what   we  arc ; 
we  move  the  cars  the  Mavs*^    ■ 


;!•: 


.,riVV«--^-*^^.v.  : 


.**..■,•'  ..'•  ^'^  i'*:^^    ^'•V'%  1  ^. -tf^r  .,• -_  .  •    '  .*' »:^  r '(■'S'*"  5' 


Long  Island  Steel  Bagcjacje  Car 

■    ;  r^/    t:  ■   ;  A  40  Ft.  Car  of  Exceptionally  Light  Weight,  ^  '^^^^ 

^^^^  ^^^^  ;  '  "  V    r^        <        Having  Arch   Bar  Trucks  With  Swing   I5<)lsters      ?v   ,  c  ;^^ 


'\: 


y- 


r^ 


.  lii  ofdiT  to  meet  the  rcqtiircnients. of" service  c«»iulituin>' 
;cxi>tinj;  <m  its  lines  llie  Long  Islaivl  has  res'enllv  place*!  in 
.^ervice  20  stei^l  hajrs^j^c  cars  40  ft.   in  length:  a n^tAvdglruiiJ 

5()/)(X)  lb.,  built  by  the  American  Car  &  I'f>im«lry  ('nmpany. 

-Over  stmie  ut  its  lims  the  LonK  Islaml  hafxlles  a  heavy  bag- 


of  thiW  ir^^^i*^  "i*"'^'^""  (luring  thcjjmitiiiier  tii4»nih>  «>Hlyi  aiid  ^ 

advaiuaj^e  t«t  this  fact  has .  bei'ii  tuJvert  u>  IniiW  a  C5i,r  of  eX-  ■  ■ 

cejifioijalJj-  light  weight  at^a  low  lif>'l  :C<«if •     •  Vuring  the  \vitit«<%  ^ 

•  i>l<«nhsAvhcnthesy  cars  are  b\it  thlle'  used  the  ani'Hint  <.f  itit  S  " 

:  vc>iH)eiit  tivd  up  til  1«llv  equipineut  i>  lljus  liyii\  ti>;4  n>iiiiirmm.    ' 


Transom  Posf 


Corner  Pos,f-  - 


Sectioiis  Through  Side  Posts.  Showing  Connections  to  Side  Plate 


1^?^C    and    express    business,  in    many  cases  the  c<>iisignnientii 

to    tW(D   or    liiree     stations    c<jmpletely     Idling   a   long  ;  hag^age 

•^car.       The     consiunments     for     such     stations     can     1>e     loaded 

into    line   of   the    .short     cars   and   the    car     set    <>ut.    while    with 

h'Ug    cars     it     wouM    he    necessary   to   hoM   the   train    at.  the 

station    wliili-    ilu-    unbiading   was   being   dV>ne.  ^  A  lirge-part 


;;.■;■■.:"-/'■■;;;  .'v',;-'  a-';'"- '-  "V"NI»KRt-k.\MKS';  '/'.■;■;  i/  V  •;;  '  ■._....  --C  \ 
The  center  si|]s  are  9  in.  channels  extemHng  continuously; 
between  the  end  sills,  Continu<'n>  c<vv^r  i>laies  U<>th  top  and 
bottom  are  provided,  the  t<*p  plates  being  '-*  in.  tliick  and 
the  (xjttoin  -'^itt.  -thick.  The  sills  are;  {uithi-r  feinf/irced  at  th^ 
holsters  by  additional    ',x  in.  b  itt<im  plates,  each  6  ft.  5  iu.  lung. 


\ 


A  40-ft.    Baggage   Car  for   the    Long    Island 
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Between  the  bolsters  the  side  of  the  car  acts  as  a  girder  to 
support  a  portion  of  the  load  which  is  transferred  to  the 
truck  center  by  the  cast  steel  body  bolsters. 

The  side  sills  are  5  in.  by  SYz  in.  by  7/16  in.  angles  secured 


extend  from  the  top  flanges  of  the  center  sills  to  the  lower 
flanges  of  the  side  sills  and  are  placed  with  the  flanges  down- 
ward. The  side  sills  are  stiffened  under  the  side  doorway 
by  7  in.  channels  riveted  to  the  Z-bar  posts. 


Sections  Showing  Door  and  Window  Framing,  and  Section  Through  Corner  Post 


at  the  corners  to  end  sills  of  the  same  section  by  means  of 
gusset  plates,  and  riveted  to  the  ends  of  the  body  bolsters. 
Four  lateral  stiffeners  of  5  in.  channel  section  are  included 
on  each  side.  Two  of  these  are  located  under  the  door  posts 
and  two  at   points  about  26  in,  from  the  door  posts.     They 


,  -^  -*,  >■   .    ,^■"•    .*   -A.-:-  1     *■  •  '>•   "  " 


The  frame  of  this  car  is  designed  to  be  equivalent  in 
strength  to  the  requirements  of  the  railway  mail  service. 
In  order  to  meet  these  requirements  two  12  in.  I-beam  end 
posts  have  been  included  in  the  construction  of  the  end  frame. 
These  are  framed  into  a  steel  bumper  casting  at  their  lower 


.  s-  ■   j-,  ; 
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ends  and  are  secured  to  the  carlines  at  their  upper  ends. 
They  are  located  at  points  20'' s  in.  on  either  side  of  the  center 
line.  The  center  sills  are  also  attached  to  the  steel  bumper 
castings,  thus  securely  tying  the  end  frame  to  the  underframe 
and  making  a  very  rigid  construction.    «■,.;,;  .,  •-  .  : 

Extending  from  the  corner  •>(  the  car  to  the  end  post  on 
either  side  are  5  in.  by  3;i  in.  by  7/16  in.  angle  sills,  to  which 
the  end  sheathing  is  secured.  I'latforms  are  located  on  the 
ends  of  the  car  at  diagonally  opposite  corners,  from  which 
the  hand  brake  wheels  are  operated..  .     ;.  :.       ...       ,  .    ., 

The  body  frame  members  are  3  in.  Z-bars.  The  roof  is  U- 
shapcd  without  clerestory.  The  carlines  are  extensions  of 
the  corner  and  side  posts,  bein.;  formed  in  two  parts  and 
welded  at  the  center  of  the  roof  when  placed  on  the  car.  A 
Z-bar  plate  extends  continuously  fr<im  corner  post  to  corner 
post  except  where  the  web  and  one  flange  is  cut  away  to 
allow  the  continuous  side  posts  to  pass  through.  The  method 
of  securing  the  posts  to  the  plate  is  shown  in  one  of  the 
engravings.  The  corner,  transmp.  and  door  posts  are  made  up 
of  two  Z-bars,  one  of  whicii  extends  from  the  side  sill  to  the 
plate  only.  The  outside  sheathing  is  y^  in.  steel  plate,  four 
pieces  being  required  for  each  side  of  the  car.  These  pieces 
extend  continuously  from  the  end  to  the  side  door  casing 
and  are  joined  horizontally  by  a  cover  plate  at  the  belt  rail, 
which  is  located  just  under  the  window.  Longitudinal  stiff- 
ness is  secured  by  means  of  a  T-bar  riveted  behind  the  belt 
rail.  The  inside  of  the  car  is  lined  with  corrugated  sheet  steel, 
the  corrugations  running  leni;thwise.  Considerable  longi- 
tudinal stiffness  is  secured  in  tliis  manner  and  no  vertical 
.stiffeners  are  required  between  the  posts.  The  outside  and 
inside  window  casings  arc  each  flanged  in  one  piece  from 
'/i  in.  plate  to  form  a  Z-section.  The  outer  flange  of  the  out- 
side section  is  riveted  to  the  side  sheet  and  the  inner  flanges 
of  the  two  sections  are  placed  back  to  back.  The  window  is 
held  in  place  in  the  outside  casing  by  means  of  bolts  passing 
through   both   inner   flanges.     The   inner   casing  is   secured   to 


ON 
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at    which     points   the     co  rugated    lining    sheets    arc    connected. 
Horizontal    and    vertical    sections    through    the    side    door 
frames   are    shown    in   oije   of   the    engravings.      Post    covers 

extend  from  the  outside  of  the  car 
side    sheets   and   are   riveted   to   the 


formed  from  %  in.  plate 
where   they  overlap   the 


T  obi  ~v}  lY.V- 


I"  Nl 

'lit       ^ 


rr—i — 


'■'i-m 


3^^5^^ 


Coupler  with  Centering   Lug  on  the  Side  of  the  Head  - 

outside    flanges    of    the    posti      They  extend  to  the   inside  of 

the    car    and    are    secured    tcl    the  inner    flanges    of    the    side 

posts     by     means     of    angle    aonnectors.      On    one    side    of   the 

;  ,  doorway  a  connector  of  special  form  is  used  which  serves  as 


Arch  Bar  Truck  with  Swing  Bolster,  Used  Under  Long  Island   Baggage  Car 


a  IVj  in.  by  1^..  in.  by  M  in.  angle  both  at  the  top  and  bot- 
tom; these  angles  extend  between  the  two  adjacent  side 
po>its,  with  the  backs  of  the  vertical  flanges  flush  with  the 
inside  flanges  of  the  side  posts.  Similar  stiffeners  are  placed 
longitudinally  at  points  24^4  in.  and  49  in.  below  the  side  plate 


a  door  stop.  On  the  other  sidd  the  post  cover  is  bent  around 
parallel  to  the  side  wall  of  th^  car,  where  its  edge  forms  a 
seat  for  the  weather  strip  on  tHe  back  side  of  the  door.     The 

•hich  is  a  special 
riveted  to  the 


i      door  is  supported  by  rollers,  the  track  for  wh 
Z-section  flanged  from   M  in.    jlate.     This  is 
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flanges  of  the  side  posts.  In  order  that  the  top  casing  may 
extend  inside  the  car  flush  with  the  side  post  cover,  ^  in. 
tiller  blocks  are  included  on  either  side  of  the  door  track. 

The  floor  is  made  up  of  two  thicknesses  of  wood  flooring, 
the  under  side  of  which  is  protected  by  one  thickness  of  No. 
22  galvanized  iron.  The  ends  of  the  first  course  of  flooring 
are  supported  Ijy  angles  which  are  riveted  to  the  inner 
flanges  of  the  side  posts.  A  wood  nailing  strip  secured  to 
the  top  cover  plate  of  the  center  sills  on  the  center  line  of 
the  car  supports  the  floor  at  this  point.  Intermediate  nail- 
ing strips  located  about  28  in.  on  either  side  of  the  center  line 
are  supported  by  2j^  in.  by  2'/2  in.  by  3/16  in.  angles  secured 
to  the  diagonal  end  braces  and  to  the  top  flanges  of  the  cast 
steel  bolsters. 

The  roof  is  covered  with  Z/2>2  in.  steel  plate.     Longitudinal 

."roof  supports  of  2J^  in.  by  2j^  in.  by  y%  in.  angle  section  are 

.^placed  between  the  carlines  at  points  about  20  in.  on  either 

side  of  the  center  line;  these  serve  to  stiffen  the  roof  sheets, 

but  the  sheets  are  riveted  only  to  the  carlines. 

y;'' ■■;■■•■  ■■■'■•■■  •■   ■'-'    ■■■■-■''-■■■-'■■''■■  ■■'TRUCK        ■■■,-:5'^.>v.v,' .■.■■.-.■:-%.     ^. ;=::..• 

"     The  truck  api)lied  to  these  cars   is  of  a  design   unusual   for 
■passenger  equipment.     It  is  of  the  unequalized  arch  bar  type 


••~-  x- 


1 1..  -. 


V-..,  'J -End   Elevation  and  Section  Through  the  Side   Door        .. 0.'-.  ,: 

having  a  wheel  base  of  6  ft.  4  in.,  but  has  been  modified  to 
include  a  swing  bolster.  The  cross  frame  is  made  up  of 
two  12  in.,  20%.  lb.  channels  securely  riveted  to  the  truck 
columns.  A  cast  steel  spring  plank  is  suspended  from  the 
frame  by  means  of  swinging  hangers,  from  which  the  truck 
bolster  is  supported  on  elliptical  springs.  The  wheels  are 
cast  iron.  2>Z  in.  in  diameter  and  are  mounted  on  standard 
M.  C.  B.  4U  in.  by  8  in.  axles.  Standard  4'4  in.  by  8  in. 
freight  car  journal  boxes  are  used.  .>;.;:;\^/ ...;.••  r;v::._v-^^vv. 

^V      ':■•■'..:/. v-%.''' A-     -^    ■        OTHER    DETAILS  V'-^--A"v*'"s'*v-''^ 

The  cars  are  equipped  with  special  Sharon  couplers  de- 
signed to  be  self-centering.  The  drawbar  is  of  the  usual  long 
shank  type  used  in  passenger  service.  A  special  lug  is  cast 
on  the  coupler  body  which  acts  as  a  stop  to  the  guard  arm 
of  the  engaging  coupler  and  thus  limits  the  angle  between 
the  center  lines  of  the  two  drawbars. 

These  cars  are  the  result  of  a  careful  study  of  operating 
and  traffic  conditions.    Full  advantage  has  been  taken  of  the 


requirements  of  the  service  to  build  a  car  which  liaS  a  capacity  .^^..:,; 
of  50.000  lb.  and  weighs  but  little  more  than  50.000  lb.,  and  ■:,^i?; 
one  which  meets  the  imposed  conditions  much  better  than  ..>-.  ■  ^ 
would  a  licavier  car  of  mort-  expensive  construction.  ":;.-;i 


CAR    DEPARTMENT    CORRESPONDENCE* 


BY    FRANK     CLEARY. 

Chief  Clerk,  C«r  Department,  Delaware,  Lackawanna  &  Western.  Buffalo,  N.  Y.  .    ■.;■ 

Reviewing  car  department  work  in  recent  years,  we  become  :;.•  ■'. 
impressed  with  the  constant  increase  in  correspondence  and/l-.: 
as  we  study  the  conditions  we  are  led  to  believe  that  w  ith 
due  care  and  observance  of  instructions,  some  of  it  at  least 
could  be  noticeably  reduced  and  a  more  satisfactorj-  condition-  ,  J- 
brought  about.     The  object  of  this  paper  is  to   show   some  ;;:'''^- 
of  the  conditions  that  make  for  unnecessary  correspondence 
and  to  make  a  few  suggestions  that  to  the  mind  of  the  writer _    .-. 
would  have  a  tendency  to  bring  about  the  desired  result.       •  '  'i.-'^ 
■•Time  expended  in  correspondence  should  be  used  as  judi-".:V;. 
ctously  and  effectively  as  on  any  of  the  other  features  of  car  j.^  : 
work,  and  if  it  is  possible  to  clear  the  situation  with  one  let-  *    - 
ter,  do  not  permit  oversights  or  errors  to  be  the  cause  for 
writing  two.    We  pride  ourselves  on  our  frugality  in  the  use 
of  lubricants  and  material  of  all  kinds  and  why  not  now,  of 
our  own  initiative,  show  our  ability  to  cope  with  the  needless..,.,, 
correspondence    situation?  ■  -  r 

'v  We  are  all  aware  that  errors  are  accountable  for  much  un-;.  ;.''^ "-.- 
necessary  correspondence,  and  which  of  us  is  not  aware  of  the''',  y 
annoyance  invited  by  furnishing  a  wrong  transfer  or  adjust-  ■',> , 
ment  order,  a  wrong  number  or  initial  in  connection  withv'.f  ': 
M.  C.  B.  foreign  repair  bills,  or  looseness  in  a  report  giving. •.'^.:;;v^ 
an  account  of  a  train  accident?  Allow  me  to  cite  an  example  \.;=' 
of  the  latter.  -' ': 

A  trainman  makes  a  report  of  an  accident  to  his  train,  iu- '  .;:.;; 
volving  derailment  and  damage,  and  assigns  as  a  reason  that--'"  - 
a  brake  beam  dropped  on  one  of  the  cars  moving  in  his  train. 
This  report  is  accepted  by  his  superiors  as  sufficient  informa-...  ;  , 
tion  as  to  the  cause.     A  car  department  man  is  instructed  to 
make  a  report  on  this  accident.     He  shows  the  numbers  and 
initials  of  the  cars  and  parts  of  each  damaged  and  assigns  as 
the  reason  for  the  accident  that  a  brake  beam  dropped:  this 
report  is  incomplete  and  unsatisfactory.     He  has  failed  in  his 
mission — has  caused  delay  to  the  report  to  the  officers  and 
has  caused  the  writing  of  several  unnecessary  letters..:-'.::.;-." 
/  In  order  that  his  report  may  be  acceptable  from  a  car  de--    ,; > 
partment    standpoint,    it   must   show   the   cause   of   the    brake.'-  -■' 
beam   dropping.     This   may   be   a   broken   brake   head,   brake  .  ■.  .-: 
hanger,  poor  track  conditions  or  the  absence  of  cotter  key8,^^..;„v 
allowing    the    displacement    of    bolts.      It    must    show    also   ".t-. 
whether   the   originating  or   initial    defect   was   entirely   new,'  -K~. 
occurring  in  movement,  or  partly  old,  and  whether  the  defect  ■;;>.' 
could   or   could   not   have   been   detected  by   the   inspectors.;'-" 
through  whose  jurisdiction  the  car  passed,  '".;^  •  l-.-..    :.•.:".->'•.  ;:r»\'.-" 

In  like  manner  a  trainman  reports  an  accident  aiid  assigns  ^■^,'•^■- 
a  broken  wheel  as  the  cause.     The  car  department  man.  tOv  ■■-. " 
meet  the   requirements,   goes  into  detail   showing  the   cause .•'•..';. 
of  the  w^heel   breakage,   such  as   a  prolonged   application   of-'^-;^: 
the  brake,  a  worn  flange  or  a  seamed  tread.     He  also  shows:-v^.- 
the  name  of  the  manufacturer  and  the  date  and  arranges  for'.-^-' 
proper    inspection    of    the    triple   and    retainer    under    certain." 
conditions.     Should  he  fail  in  any  particular,  he  contributes 
the  usual  amount  of  unnecessary  letter  writing.     Reports  of 
this  character  should  be  made  with  the  least  possible  delay 
and  by  all  means  before  letters  of  inquiry  from  officers  are ' '    - 
necessaryi:f^^^-.^y  •.•^. ;'..>  •. :^.-   .;: 

This   and   all   correspondence   possible    should   be   handled 
without  the  necessity  of  inquiries,  and  strange  to  say  we  are 

•From  a   paper   presented   at  the  itieetinR  of  the   Niagara   Frontier  Car 
Men's  Association,  Buffalo,  N.  Y.,  August  17,   1914. 


:^M'::-.-;- 


\v'-*        *>•'*',.'■      ■'*■.>•',"*    -'     ■,   -       ^.-  '   "•.*   *.".:     \' 


^ 


■  ^:.  '-*;     '.  *  y: 


s-         .     ■'  ■ 


522 


RAILWAY    AGE    GAZETTE.    MECHANICAL    EDITION 


:-]■• 


.^r^: 


generally  able  to  mafce  feply  to  an   inquiry  on  the   day  we 
receive    it,    whereas    the    original    should    have    received    this 
-■   attention.  » :  •'? 

It  may  appear  from  this  that  more  is  expected  of  the  car 
'r  department  man  than  from  the  trainman.  This  is  not  so. 
'  The  nature  of  the  work  in  the  department  that  he  is  engaged 
•  in  demands  that  the  special  information  mentioned  be 
'<;  furnished.    ;:>;:.;'._/■  ...v.     /;/ ,   ;  .„■ 

A  wider  field  of  error  and  one  that  furnishes  its  full  quota 
>  of  unnecosary  foreign  correspondence  and  tracing  is  the 
w  work  of  rendering  foreign  car  repair  bills;  and  we  need  con- 
.  sider  but  one  feature  of  this  to  account  for  numerous  letters 
■  and  corrections,  namely,  "Wrong  Numbers  and  Initials." 
'  We  will  assume  that  we  have  several  reports  of  repairs  re- 
.  turned  to  us  as  it  seems  that  the  car  record  office  could  not 
: :  locate  any  movements  of  the  cars  on  the  line  about  the  dates 
.;  that  reports  show  repairs  to  have  been  made.  We  ascertain 
;  that  corrections  must  be  made  which  generally  run  about  as 
.'.  follows:       '  '■'■■'■'■   ■>-'\\'~--'-:\- :"■•■'/'■'  '^t/.  ''  ~,    -■  . -;    v  • . ;    :• 
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been  overdrawn  or  that  recourse  was  had  to  imagination  to 
produce  the  conditions  diescribed.  However,  I  believe  on 
close  observation  that  it  is  simply  a  fair  representation  of 
what  is  going  on  around  us  on  all  lines  and  I  am  satisfied 
that  it  has  assumed  its  present  proportions  through  lack  of 
care  on  the  part  of  emplpyees  taking  numbers  and  initials 
from  the  cars  and  by  men  ih  supervisory  positions  not  offering 
any  criticism  to  the  individual  responsible  at  the  time  the 
corrections  are  made.  Bj[  making  corrections  without  the 
knowledge  of  the  responsible  party  and  allowing  him  to  con- 
tinue, the  way  is  paved,  not  merely  for  a  continuation  of  this 
annoyance,  but  for  an  increisc.  making  the  conditions  chaotic.  ;.; 
It  is  such  an  easy  matteir  with  some  little  care  and  atten- 


tion to  perform  the  work 
correctly  that  continual  fai 


of  handling  numbers  and  initials 
ure  on  the  part  of  those  engaged 
in  doing  it  would  be  accou  ited  for  by  the  absence  of  super- 
visory attention  on  the  par  of  men  directly  in  charge  of  the 
work. 

Of  equal   importance   wit^i 


the   repair  bill   condition   is  the 


"A: 


^.'■/'.'We  find  that  the  initials  reading  N.  Y.  C.  &  St.  L.  should  work  of  transfer  and  adjustment  orders  and  defect  cards  as 

read  X,  C.  &  St.  L. ;  N.  Y.  C.  &  H.  R.  should  read  N.  Y.  C.  established  under  the  Xiaga>-a  I'Yontier  .Association  rules  and 

&  St.  L.;  C.  M.  &  St.  P.  should  read  C.  M.  &  P.  S. ;  C.  R.  I.  many   indeed   are   the   aventes   of   error   in   the   performance 

&  P,  should  read  C.  R.  I.  &  G. ;  Can  Pac.  should  read  Central  of  this  work.     .-\  receiving  line's  inspector  issues  a  delivering 

Pacific;    and    numerous   others    along   this   same   line,   occurring  line's  defect  card  and  is  infarmed  in  due  time  of  tracing  that 

through  a  similarity  in  the  initials,  but  the  wrong  recording  it  has  been   improperly  issiipd  and  that  it   should  have   been 

is    by    no    means   justified  ajld   with    ordinary    care    could    be  issued  against   some   other  line.     The   inspector   being  ques- 


i:-ry^.-:-: 


J,  V- 


--*■■-, 


■c^lvr 


1.-   .-.• 


"'"'?■       ■'*: 


'\:   ■■■- 


entirely  avoided.  :    '     •    ■  • 

.\dd  to  this  the  wrong  number  feature,  such  as  7715  for 
7751,  and  we  have  the  situation  complete  with  the  exception 
of  the  trouble  caused  by  equipment  introduced  of  recent  years 
bearing  numbers  of  six  figures  which  has  a  tendency  to  in- 
crease the  wrong  number  taking. 

Wrong  initials  prove  the  greater  source  of  annoyance,  as 
this  means  a  correction  in  the  amount  of  the  bills  made  up, 
which  is  not  occasioned  by  wrong  numbers.  Considering 
the  errors  in  repair  bills  other  than  those  occasioned  by  num- 
bers and  initials,  we  find  that  the  Master  Car  Builders'  code 
of  rules,  which  form  the  basis  of  all  such  charges,  have  grown 
so  rapidly  that  they  require  close  scrutiny  and  precision  in 
making  proper  charges  of  owners'  defects.  This  requires 
ability  and  experience  to  recognize  the  outlines  of  what  con- 
stitutes combination  of  defects  denoting  rough  handling. 
Still,  the  foreign  repair  bills  corrected  for  errors  of  this  nature 
are  comparatively   few  when  compared  with   the  corrections 


Let  us  have  some  considerat 
assistants   who  make  the  defe 


tioned,  explains  it  by  showing  an  absence  of  symbol  marks 
indicating  the  delivering  lint,  and  as  symbol  marking  is  part 
of  the  system  of  the  P'rontir  inspection,  no  meml)er  of  the 
association  should  be  requirlpd  to  adopt  extraordinary  meth- 
ods to  arrive  at  proper  deli\Kries,  but  by  the  co-operation  of 
the   delivering  line   should   rec  ?ive  the  needed   information. '-^V. 

on  for  the  arbitrator  and  his  office 
t  cards  and  transfer  orders  bona 
fide  by  their  O.  K.  stamps,  bu^  who  have  not  within  reasonable 
reach,  the  records  of  the  various  lines  to  test  the  correctness  of 
car  numbers,  iniiials  or  deliveries  and  are  therefore  depending 
solely  on  the  forces  of  each  individual  line  to  make  accurate 
reports  and  avoid  complicati()ns. 

The  foregoing  does  not  err4)ody  all  the  difficulties  we  have 
to  contend  with  in  car  depai^ment  correspondence,  but  rep- 
resents some  of  the  cardinal  features  that  lead  to  useless  labor 
and  the  elimination  of  them  may  lead  to  improvements  gen- 
erally.    There  is  work  for  all  in  bringing  about  the  desired 


made  for  wrong  numbers  and  initials,  the  latter  work  having      result.     Let  us  educate,  co-opferate  with  and  encourage  those 


remained  as  simple  as  it  was  at  the  inception  of  the  rules 
and  again  evidence  is  furnished  that  carelessness  is  responsible 
for  errors  and  subsequent  loss  of  labor  in  making  corrections. 
The  great  care  to  be  exercised  and  study  required  in  making 
foreign  repair  bills  according  to  the  present  code  and  the 
ever  increasing  danger  of  errors,  due  to  the  many  changes 
introduced  from  year  to  year,  leads  me  to  believe  that  a 
biennial  change  of  the  rules  would  be  desirable,  were  it  not 
that  perhaps  more  weighty  reasons  demand  the  annual  change 
to  meet  carrying  requirements. 

It  may  appear  to  some  that  the  difficulties  outlined   have 


about  us  who  may  be  in  nee  I  of  our  assistance  to  tie  end 
that  as  a  department  force,  not  as  individuals,  our  service 
may  become  most  effectual  and  satisfactor}\  f:  .' ";  ;   v  ^' .  •" 
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SPECIAL    DINING    CAR    FOR    TROOPS 

For  the  purpose  of  serving  me^ls  in  connection  with  the  trans- 
portation of  troops,  the  Canadian  Pacific  has  recently  put  into 
service  commissary  kitchen  cars,  the  plan  of  which  was  worked 
out  in  the  sleeping  and  dining  car  department.     A  floor  plan  of 

T 
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Floor  Plan  of  Dining  Car  Used  on  the  Canadian  Pacific,  and  Arranged  for  Serving  Meals  to  TPoops  while  in  Transit  .;     :v 
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the  car  is  shown  in  the  engraving.  It  will  be  seen  tliat  there  is 
a  refrigerator  and  butcher  shop  at  one  end  and  a  combination 
pantry  and  pastry  room  at  the  opposite  end  with  the  kitchen  in 
the  middle.  The  equipment  for  the  latter  includes  a  coal  range, 
a  steam  roaster,  two  soup  kettles  and  four  steam  cookers.  The 
steam  utensils  are  operated  by  live  steam  generated  in  a  vertical 
boiler  with  which  each  car  is  equipped.  Each  of  these  cars  is 
capable  of  feeding  1,000  men  three  times  a  day.  The  floor  is 
covered  with  heavy  galvanized  iron  sheathing  on  which  are 
placed  heavy  baggage  racks  made  in  small  sections.  There  are 
three  large  water  tanks  under  the  car  operated  by  air  pressure, 
in  addition  to  overhead  tanks.  The  total  water  capacity  is  1,450 
Imperial  gallons.  Boxes  for  holding  vegetables  are  placed  under 
the  car  and  the  coal  box  is  so  arranged  that  it  extends  to  the 
;roof  and  is  filled  through  a  tr?p.       -.n  ■  '  "/?  vi;  ■-•    '■"^•^ ':T>-'^'-./ 


STEEL  CONSTRUCTION  IN  FOREIGN  CARS 


COACH  STEP  WITH  FOUR  TREADS 


;_.'  The  four  tread  coach  step  sh^nvii  in  the  accompanying  drawing 
was  developed  on  the  Grand  Trunk  and  is  now  the  standard 
step  for  the  passenger  equipment  of  that  road.  The  end  pieces 
and  risers  are  of  %  in.  steel  while  the  steps  are  of  wood  1%  in. 
:thick  covered  with  5/16  in.  knob  rubber  treads.  The  steps  are 
supported  at  the  ends  on  1J<2  m.  by  \14  in.  angles  riveted  to  the 
end  pieces,  and  all  except  the  bottom  step  are  further  supported 
by  the  pressed  steel  risers.  The  steps  are  secured  to  the  angle 
supports  by  J4  •"•  carriage  bolts,  the  heads  of  which  are  recessed 
and  covered  by  the  rubber  treads,  while  1  in.  No.  10  screws  are 
used  to  secure  the  steps  to  the  risers.  Each  step  has  a  rise  of 
9>:i  in.  and  a  clear  tread  7  9/16  in.  wide,  with  the  bottom  step 
normally  14^^  in.  above  the  top  of  the  rail.  ::.   .v.  Y-      -. 

,.^  The  standard  step  formerly  u.sed  on  the  Grand  Trunk  was  the 
{same  tl.ai  is  used  on  sleeping  cars.  This  step  had  but  three  treads  be- 


UvtlafCar 
/Plat form 


The  use  of  steel  in  rolling  stock  in  Great  Britain  and  some 
of  the  British  possessions,  while  not  carried  to  the  extent  that 
is  becoming  general  in  America,  has  some  interesting  applica- 
tions. One  of  the  noticeable  features  is  the  use  of  truss  rods 
on  side  sills,  a  form  of  structure  which  has  comparatively  little 
application   in   America. 

Among  the   illustrations   are   included   several   views  of  a  car 


Cinr(MsideafC<B- 


Sudan    Government    Railway    Cattle^   Car 

which  is  one  of  a  number  recently  buih  for  the  Metropolitan 
District  Railway,  London.  1  he  body  framing  of  this  car  re- 
sembles in  some  respects  the  cars  in  use  in  the  Xew  York  sub-'' 
way.  The  underframe  is  the  feature  of  particular  interest,  and 
it  will  be  noted  that  there  are  but  four  sills  emploj-ed  and  that  -. 
the  center  sills  or  longitudinals  are  spaced  considerably  farther 
apart  than,  is  the  general  practice. in   .Americi.     The  truss  rods 
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Standard  Four-tread  Coach  Step  Used  on  the  Grand  Trunk 


lk''li''f^''8i''-^  k  f>r«f* 

Detail  of  BoHom  Step. 


^^'No.10 


"l6\v  the  platform  and  stepping  boxes  were  required  for  the  use 

of   passengers   entering   or    leaving   the   coaches.     The   stepping 

box,  however,  was  foimd  to  be  dangerous  on  account  of  its  small 

size  and  the  distance  passengers  had  to  step  to  reach  the  top  of 

the  box.     Passengers  would  often  step  on  the  edge  of  the  box 

and  turn  it  over,  which  very  frequently  resulted  in  severe  injury. 

'»•  Since  the  adoption  of  the  four  tread  step  passengers  are  able 

■v;Very  comfortably  to  enter  or  leave  the  coaches  without  the  use 

/■■of  stepping  boxes  from  platforms  placed  at  track  level. 


Use  of  L.mhes. — The  lathe  today  on  much  work  should  be  a 
;.. roughing  tool  and  the  grinder  a  refining  tool. — American  Ma- 
'chinist.  . .  ■        ,  .^..       -;...;-. 


used  in  connection  with  the  side  sills  or  solebars  are^  noticeable 
feature,  and  it  will  be  noted  that  the  cross  ties  or  crossbearers 
are  so  formed  as  to  pass  under  the  center  sills  while  the  body^  -  V 
bolster   is   placed   below   all   the   sills.     The   interior   panels   of.;f^.^ 
these  cars  are  of  steel   in  mahogany   frames,  with  steel  orna- 
mental holdings  at  the  cornices.     The  cars  are  49  ft.  long  over 
the  end   sills  and  8  ft.  8  in.   wide  over  the  framing  while  the 
trucks   are   spaced   34   ft.    1    in.   between   centers.     They   have  a 
seating  capacity  of  48;  the  trailer  cars  weigh  about  50.000  lb.,     .; 
and  the  motor  cars  about  76,000  lb. 

The  use  of  the  truss  rod  in  connection  with  the  channel  sec- 
tion side  sill  is  again  shown  in  the  military  cars  of  the  Great 
Indian    Peninsula    Railwav.      The    center    sills    of    this    car    are 
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also  of  channel  section  and  the  car  is  68  ft.  long  over  end  sitls, 
with  the  trucks  placed  at  47  ft.  centers.  Some  sleeping  cars 
built  by  the  London  &  North  Western  for  the  West  Coast  Joint 
Stock  form   still  another  example  of  the  truss  rod  method  of 


few  years  for  the  Sudan  (jovernment  Raitway  tTie  side  sills  con- 
sist of  10  in.  I-beams.  At  a  distance  of  2  ft.  10  in.  from  the 
end  sill  the  side  sills  are  bent  toward  the  center  of  the  car, 
making  the  end  sill  7  ft.  long,  while  at  other  points  on  the  60 


■•^^ 


Underframe    of    the    Metropolitan    District    Car 


construction.  These  cars  are  mounted  on  six-wheel  trucks,  and 
while  not  in  use  on  these  particular  truck  frames,  it  is  of  in- 
terest to  note  that  the  truss  rod  arrangement  is  employed  for 
Strengthening  the  side  frames  of  steel  trucks  in  some  cases  on 


ft.  frame  the  width  is  8  ft.  10  in.  The  center  sills  are  6  in. 
channels,  and  both  the  center  and  side  sills  are  fitted  with  lYi 
in.  truss  rods  with  queen  posts  spaced  14  ft.  S^s  in.  apart. 
There  are  three  central  cross  members  composed  of  6  5/16  in. 


;  .  _    Steel    Motor  Car  for  the    Metropolitan    District   Railway 

English    railways.      The   West    Coast    sleeping   cars    are   72   ft.  channels  extending  in  one   piece  ac.oss  the   frame  and  passing 

long  over  the  buffers  and  68  ft.  long  over  the  end  sills  with  the  under  the  center  sills  at  points  15  ft.  6  in.  from  each  end,  while 

trucks  placed  at  45  ft.  centers.  another  cross  member  of  the  same  section  is  cut  by  the  center 

In  a  number  of  sleeping  and  buffet  cars  buih  within  the  past  sill.     The  body  bolsters  are  10  in.  channels  and  extend  in  one 
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;iK(i  it  ciT.'.ntU'l  vcotion  aii«t  the  car  is  68  ft.  lont;  over  oiid  sill^.  few  Vears  t^r  tliV  Stulan  ('i<i\ernitu'Ht  Kjiilvvay  tju-  .4f<k-  si11>  ct>ii- 

wiili    tlu-    trucks    placed    at   47    ft.   centers.      Some    sleeping   cars  .sjst  of   10  in.    l-ljeani.-.      At   a  <lisian«-e  of  2   ft.    HI  i«.    from  ihi 

litiilt  li\  the  London  iScXurth  Western  fur  the  West  Coast  Joint  aihI   sill  the  Side   sills   are   licnt   t<>\var<l   iIk-  cvniefof  tile  car. 

Stock    forni   f^tiil    an. Hlier   example   of   tin    truss  rod   tnelbod   oi  niatsinsj  the  end  .sill  7   ft.  lonj;.  while  /at  other  f»i>iiu^  on  the  <iH 


■:,;.■':  Underframe   of   the    Metropolitan    Oistrid   Car 

constntction.    These  c.'irs  are  mounted  jmsfi-X-w heel  trucks,  and  It.  frame  the   width  is  >5  ft/: JQ  iri;  yThe  wnier  sill*  are  feiii: 

while  not   in   use   on  these   particidar   truck    frames,   it   is   <>f   in-'  channels,  and  hoth   the  center  and   si<le   siMs  are  fitte*!  with   1*^ 

teresl  to   n.ite   that   the   truss   rod  arraniiemein    is   employed    f«ir  in.    truss    rods    with    qut-en    jiosts    sp;rce«l    14    ft.    5's    in.    uparV 

Strenjitheniny  the  side  frames;  «»f  steel  trucks  in  .solne  cases  oh  There  are  three  central  cross  ineitil»ers  c<i«npd.seit  nf  ]&"  5/46  in:. 


>-...;■   =A 


v.    •  V. 


■•.•'.  «  Steel  Mot'jr  Car  for  the   Metropolitan   District   Railway  ;. 

Etljilish    railways.      The    \Ve.i<t  .  V  »»ast    sleepiiTij    cars    are    72   ft.  channels  extendint;    in  one  piece  ac rets*  the   lVhmViij[i«ll»assirift 

lony  over  the  1)UtTer>  and  fiS  ft.  long  over  the  end  sills  with  the  inider  the  center  sills  at  points  15  ft.  6  in.  from  each  end. While 

trucks  f)lace<l  at  45   ft.  centers.  another  cross  member  of  the   same  section   is  cut   hy   the  center 

-In  a  nnml)ir  of  >keping  an<l  hufFct  cars  biiih   within  the  past  sill.     The  body  bolsters  arc   10  in.  channels  and  sexteml  iii  i»lic 
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piece  across  the  frame,  which  is  counterbraced  with  3  in.  by 
Yi,  in.  flat  iron. 

,'>  Steel  construction  was  also  used  in  some  of  the  older  Sudan 
Government  cars,  in  which  the  side  sills  were  of  channel  sec- 
tion ly^  in.  deep  and  the  center  sills  of  the  same  cross  section. 
The  frame  is  45  ft.  over  the  end  sills  and  again  the  truss  rod 
construction  is  employed,  the  side  sills  being  trussed  by  tie  rods 
1J4  >n-  in  diameter,  the  lower  ends  of  the  queen  posts  being 
braced  by  2  in.  by  1  in.  by  ■>^  in.  angles  to  the  center  sills.  In 
this  underframe  the  cross  members  are  7^^  in.  channels  and  are 
cut  by  the  center  sills. 

v  .V  In  freight  service  the  Sudan  Government  railway  has  a  num- 
ber of  30-ton  open  steel  cars  of  double  bogey  or  two  truck  type 
and    also   30-ton    coxt-rt'd    cars    in    both    of   which    the    side    sills, 
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FORM    FOR    NOTING    FREIGHT   CAR 

REPAIRS 


BY  WILLIAM  J.  KELLY 


Little  system  seems  to  be 
ing   results   of   the    inspectior 
track.     When  inspecting  a  s 


followed  in  methods  of  record-  >. 
of  freight  cars  on  the  repair 
string  of  bad  order  cars  one  or,': 
two  men  are  usually  assigiieid  to  the  work,  sometimes  one  , 
on  each  side  of  the  track,  i  On  some  roads  the  method  • 
employed  by  the  inspectors  tc|  call  the  attention  of  the  repair  . 
men  to  the  defects  is  to  not^  them  on  the  side  of  the  car 
with  chalk.  On  others  the  defects  are  noted  on  any  piece  v 
of  paper  which  ]iai)pens  to  be  liaiuly.  afterwards  heini,'-  copied  .' 


■Sr. 


V,. 


•v- 

;■(■ ' 

r-. 


'.^^r. 


steel  Framing  for  the  Metropolitan   District  Car 


center  sills  and  cross  members  are  9  in.,  21  lb.  channels,  the 
four  central  cross  members  being  cut  by  the  center  sills,  while 
the  main  cross  members  or  body  bolsters  extend  in  one  piece 
across  the  frame.  The  trucks  of  these  cars  have  pressed  steel 
frames  with  a  wheel  base  of  5  ft.  6  in.,  and  are  placed  at  22  ft. 
11  m.  centers.  The  10-ton  covered  two  truck  cars  for  freight 
service  have  their  side  sills,  center  sills  and  cross  members  all 
of  iy%  in.  channel  section,  the  underframe  being  trussed  by  1^ 
in.  tie  rods  with  queen,  posts  6  ft.  J^  in.  apart.  The  10  ton  open 
cars  of  this  type  weigh  22,400  lb.  In  the  30  ton  two  truck  cattle 
cars,  which  have  a  weight  of  32,500  ft.,  the  side  sills,  center 
sills  and  cross  members  are  all  9  in.  21  lb.  channels  with  134  in. 
truss  rods  on  the  side  sills.  In  the  15  ton  covered  and  open 
single  truck  steel  cars  the  underframe  members  are  all  9  in. 
channels,  while  the  sides,  floors  and  ends  are  of  3/16  in.  section. 


;■.•:'  Steam   Carri.xges. — Some   of  the   members  of  the   committee 
.;       of  the  House  of  Commons  now  sitting,  on  steam  carriages,  hav- 
ing expressed  a  wish  to  be  enabled  to  judge  for  themselves  as 
to  the  practicability   of  a  power   so  long   suspended  by   legisla- 
''■     tive  prohibition,  in  the  shape  of  tolls,  were  invited  a  day  or  two 
since  by  Col.  Sir  Charles  Dance,  who  is  just  returned  from  the 
continent,  to  accompany  him  in  his  steam-carriage  on  a  trip  to 
his   house   at   Hartford,   near    Stanmore.     The   invitation   being 
accepted,  the  carriage  started  with  a  party  from  Oxford  street, 
/-      at  half-past  nine  in  the  morning.     At  Hartford  a  dejeune  was 
■.;     provided  by  the  care  of  Sir  Cliarles;  after  partaking  of  which. 
■■■r     and  witnessing  some  experiments  in  drawing  heavy  weights  by 
,'       a  steam-carriage   (with  a  view  to  military  purposes),  the  party 
-'.:     set  off   on   their    return   to   Oxford    street,   which    they    reached 
at  half-past  twelve,  having  accomplished  the  distance  in  forty- 
five  minutes.     On  the  journey  out  the  carriage  went   up   Stan- 
more  hill  at  the  rate  of  eight  miles  an  hour,  although  this  is  an 
V     ascent  where  the  mail  and  stage  coaches  generally  make  use  of 
^"     six  horses.     Besides  Lord  Darlington  and  other  members  of  the 
committee,    the    Master    General    of   the    Ordnance   and    several 
other  distinguished  persons  were  of  the  party.— From  American 
Railroad  Journal,  August  15,  1835.> ..- ■,.'.  .-,3 


i 


into  a  book  provided  for  thak  purpose.  This  method  re- 
quires extra  work  in  making  tl>e  permanent  record  and  does 
not  leave  a  record  on  the  car  foij  the  repair  men. 

The  writer  believes  that  for  jthis  purpose  the  form  shown 
in  the  engraving  possesses  a  nuiiiber  of  advantages.  It  should 
be  printed  on  cards  stiflF  enotigh  to  stand  tacking  on  the 
side  of  a   car.     The   defects  are|  noted  on  the  card  by  one  of 
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Form    for    Recording    Freight   Car    Repairs 

the  inspectors  or  by  a  clerk  accompanying  the  inspectors. 
The  card  is  then  tacked  on  the  sifle  of  the  car  where  it  serves 
as  a  guide  for  the  repair  men.  As  each  man  finishes  a  job 
he  notes  the  repairs  made  and  the  material  removed  and 
signs  the  card.  This  gives  a  clear  record  of  the  progress 
of  the  work  at  any  time  and  shows  just  who  is  responsible 
for  each  job.  When  the  repairs  have  been  completed  the 
cards  mav  be  removed  from  the  car  and  filed.     v-'V-.  ■.'•■'    ■<"••:.•.-, 
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Shop  Practice 
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MASTER    PAINTERS'   CONVENTION 


i;.^--'. 


The  forty-fifth  annual  convention  of  the  Master  Car  and 
Locomotive  Painters'  Association  was  held  in  Nashville,  Tenn., 
September  8  to  11.  inclusive,  Oscar  P.  Wilkins.  master  painter 
of  the  Xorfolk  &  Western,  presiding.  The  convention  was 
opened  with  prayer  by  Mr.  Spain,  secretary  of  the  Nashville 
Y.  M,  C.  A.,  and  the  association  was  welcomed  to  the  city  by 
W.  S.  Mitchell,  chief  of  factory  and  shop  insj)ection  of  the  state 
of  Tennessee.  Mattison  Wells,  private  secretary  to  the  mayor 
of  Nashville,  also  welcomed  the  association  to  the  city. 

""'■"'  ^'     •   ■    '-  president's   address  '  ■      '''  —     '" 

President  Wilkins  spoke  of  the  value  of  these  annual  conven- 
tions, and  called  upon  the  members  to  co-operate  in  the  ex- 
change of  ideas,  as  without  this  the  association  could  not  hope 
for  success.  The  master  painter  should  be  progressive,  seeking 
to  increase  the  efficiency  of  his  department.  Attention  was  also 
called  to  the  necessity  of  developing  young  men  in  the  painting 
trade  who  will  be  called  upon  later  to  take  charge  of  depart- 
ments. ,.  .  .!■.■.-  '-. 
,           ■     K      TEST  COMMITTEE  REPORT       .'-f^^^^ 

From  inquiry  it  has  been  found  that  new  roofs  have  to  be 
applied  to  steel  cabs  about  every  ten  years,  and  in  every  in- 
stance the  old  roof  was  worn  out  at  the  point  where  the  rain 
guard  was  applied.  This  catches  the  coal  dust,  soot  and  cin- 
ders from  the  stack,  which  with  water  forms  an  acid  which 
very  easily  eats  through  the  paint  and  destroys  the  roof.  This 
condition  is  in  a  lesser  degree  also  found  to  exist  wherever  an 
angle  iron  or  molding  was  attached  to  the  body  of  the  cab. 
The  steel  underframes  of  tenders  and  cars  are  also  exposed  to 
deterioration  and  destruction  from  acids  to  a  greater  degree 
even  than  the  steel  cabs.  It  is,  therefore,  necessary  to  care- 
fully watch  these  structures  and  keep  them  well  paintd  so  far  as 
possible  with  a  paint  that  will  resist  this  acid  action.  The  com- 
mittee recommended  a  mixture  of  red  lead  and  ferric  oxide,  or 
any  of  the  many  pigments  that  have  a  tendency  to  minimize 
the  oxidizing  influence  of  red  lead  for  a  primer  for  steel  frames, 
roofs,  etc.,  this  mixture  to  be  mixed  with  linseed  oil.  This 
primer  should  be  protected  with  a  second  coat  of  paint  that 
will  give  the  greatest  possible  resistance  to  the  action  of  acid 
and  moisture,  to  which  this  class  of  equipment  is  exposed.  The 
committee  then  exhibited  some  test  panels  of  different  kinds 
of  paint  that  had  been  placed  under  tenders  in  various  parts 
of  the  country.  From  these  tests  it  was  determined  that  the 
plates  on  which  were  applied  and  baked  the  standard  class  of 
paints  and  varnishes  are  in  better  condition  at  every  point  where 
exposure  was  made.  It  was  also  conclusively  proved  that  the 
baking  process  retains  a  luster  of  the  varnish  and  is  more  free 
from  checks  than  the  air  dried  plates;  that  baking  is  not  detri- 
mental to  the  appearance  of  the  equipment,  and  as  it  presents  a 
firmer  surface  to  the  elements  it  is  reasonable  to  presume  that 
it  would  be  more  economical  to  maintain  in  a  sanitary  condition. 
It  was  also  shown  that  one  coat  of  enamel  is  better  than  two 
coats   of  flat   color  in   both   appearance  and   durability. 

The  report  is  signed  by  J.  W.  Gibbons,  chairman,  H.  Henge- 
veld  and  A.  S.  Baldwin. 

.,^;y">'j*:H'  PAINTING  STEEL  CARS';^:^{'-:;K/:^'>^^^ 
A.  j.  AJien  (D.  L.  &  W.):  The  most  essential  part  of  the 
painting  begins  with  the  man  who  inspects  the  cars  while 
they  are  being  built,  for  a  job  well  started  does  away  with 
two-thirds  of  the  trouble.  The  greatest  of  care  should  be 
exercised  in  seeing  that  every  concealed  part  is  well  painted 


■witii  some  good  elastic  paint  and  especially  all  joints  should 
be  red-leaded,  for  I  do  not  think  that  anything  has  as  yet 
been  discovered  to  take  the  place  of  red  lead.  In  putting 
on  the  insulation  on  the  inside  of  the  sheathing  a  cement  or 
paste  is  used  to  help  stick  it  before  putting  on  the  strips,  etc. 
This  cement  or  paste  in  one  case  had  eaten  the  life  out  of 
the  paint.  It  probably  contained  an  acid  of  some  kind,  pre- 
sumably carbolic,  which  had  left  the  paint  just  as  so  much 
dust.  Where  the  cement  had  not  been  applied,  the  paint  was 
in  splendid  condition. 

The  roof  and  deck  are  very  important.  If  it  is  thoroughly 
<:leaned  before  painting  and  well  painted,  it  w'ill  save  endless 
trouble.  Where  it  is  possible,  every  sheet  that  goes  on  a  roof 
should  be  sand  blasted,  and  primed  with  red  lead  immediately 
afterward.  W'e  have  experimented  with  various  primers,  but 
finally  came  back  to  red  lead  for  roofs.  We  sand  parts  of 
the  roof  most  exposed  to  flying  cinders.  The  system  of  roof 
painting  we  are  following  at  present,  and  which  has  been 
very  satisfactory  is  red  lead,  followed  by  two  coats  of  an 
elastic  paint.  Roofs  are  also  given  a  coat  between  shoppings 
at  the  terminal  wherever  possible.  They  must  be  kept  well 
painted. 

We  have  experienced  no  trouble  in  painting  or  taking  care 
of  the  body  of  a  car.  This,  if  done  according  to  a  system, 
and  the  proper  amount  of  care  taken  in  applying  the  dif- 
ferent coats,  should  not  cause  any  more  trouble  than  a  wooden 
coach,  provided,  of  course,  that  the  surface  is  right  to  start 
with.  This  is  very  important;  every  inch  should  be  thor- 
oughly clean  and  free  from  rust,  grease  or  scale.  In  fact,  so 
long  as  one  is  using  a  good  reliable  paint,  the  responsibility 
for  the  wear  rests  mainly  with  the  one  applying  the  material. 

The  following  is  the  method  we  follow  in  painting  the  body: 
Prime  with  steel  car  primer,  allowing  to  stand  72  hours,  and 
if  not  thoroughly  dry  let  it  stand  longer;  coat  again  with 
steel  car  surfacer  and  allow  48  hours  if  possible.  If  this 
cannot  be  done,  24  hours  will  be  sufficient.  Follow  with 
three  or  four  coats  of  surfacer,  as  the  case  may  require, 
allowing  24  hours  between  coats  for  drying.  Guide  coat  and 
after  24  hours,  rub  and  allow  to  stand  until  thoroughly  dry. 
.\pply  color.  Allow  24  hours  and  color  again.  On  the  fol- 
lowing da}',  ornament.  After  24  hours,  varnish  with  one- 
fourth  rubbing  varnish  and  three-fourths  finishing  varnish. 
.\llow  48  hours  to  dry,  after  which  apply  a  coat  of  clear 
finishing  varnish.  Allow  72  hours,  then  finish.  This  will 
take  about  23  days.  Of  course,  the  time  can  be  shortened 
considerably,  but  if  it  is,  the  life  of  the  job  will  be  shortened 
correspondingly. 

J.  B.  Wright  (B.  &  O.):  While  it  has  been  found  that  the 
baking  oven  has  given  very  good  results  in  painting  steel 
equipment,  it  is  believed  that  it  will  not  be  universally  used 
on  account  of  the  expense  of  painting  the  equipment  in  this 
manner,  especially  in  establishing  the  plant.  This  process 
also  eliminates  the  opportunity  for  doing  other  work  on  the 
cars  while  they  are  being  painted.  While  this  is  very  ad- 
vantageous from  the  painters'  standpoint,  it  will  require  hold- 
ing a  car  for  a  longer  time.  The  surfacer.*  used  in  painting 
steel  equipment  are  of  great  importance.  They  must  be  in- 
^  hibitive  and  elastic.  In  order  to  decrease  the  number  of 
■  necessary  coats  applied  a  smoother  metal  surface  must  be 
provided  by  the  metal  workers.  The  decks,  deck  screens  and 
roofs  of  the  steel  passenger  equipment  cars  are  causing  the 
greatest  trouble.  These  parts  should  be  well  painted  when 
the  cars  are  built  and  carefully  watched  while  in  service,  re- 
painting   as    often    as    necessary    for    their    protection.      Our 
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;  piece   acfo«s~thc   frainc,   wfiich   is   cot.ntcH)rncc(I    with    3    in.    by 

;  >8  ill.  rtai  inm. 

Steel- construction  was  also  Mscd  in  some  of  the  older  Sudan 
Government  cars,  in  which  the  side  >ill>  w<  re  of  chaniul  sec- 
tion 7''^  in.  deep  and  the  center  sills  ot  the  same  cross  siction. 
The  irame  i^  4-^  It.  over  the  end  sills  and  again  the  truss  rod 
ciinsiruction  is.  employed,  the  side  sills  bt*in.«  trusse<i  by  tir  rods 
1 '-^  .  iti.  hi  <lianieter.  the  lower  ends dt  tlu  <iueen  posts  being 
br.-Hfd  by  J  in.  by  t  in.  hy  -^s  in.  angles  in  the  center  sills.  In 
ihis  uiiderfraine  tlu-  crus.s  nicmber>  are  77-.s  in.  chaniiels  anil  are 
cut  by  the  center  .sitts..;,  "'" 

;  In  freight  service  the  Siidan  <^'»«>Aernnunt  railway  has  a  nuni- 
hvx  'il  .iO-if>n  t'pensteel  cars  of  double  bogey  or  two  truck  ty]ie 
and.  al>o  :3!)-tt«u   Coyvred    car.*   iti  both    (>t    which   the    si«le    sills. 
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FORM     FOR    NOTfNG    FREIGHT    CAR 

RERAIRS 


.'-.:.  .-r--.'  h\  WILLIAM  J.  KELI.Y      '  ■ 

Little   sv.steni    «eeni>   to   be     tillowed   in   nuthods  of  record: 


ing   re>ult.s   of   the    inspection 

track.  W'luii  insjuctins.:  a  st 
two  men  arc-  u-ually  as-)s.:nc 
'>ii  each  side  of  the  -  track. 
itni>loyed  by  the  in^iuctois  to 
tncn  to  the  defects  i-  to  not 
with  ciialk.  ( >n  otlier>  tiie  ( 
of  paper  which  happens  to  lie 


:t^<^^- 


of   freight   car>   on   the   repair 

ing   of   tiad   order   car>   one   or 

to    tile    wi-rk.    soiiietinu's    one 

On     Some    roads     the     method 

call  the  attention  of  the  repair 

tlieiu    on    the    side    of   the    car 

(fects    are    noted    on    any    piece 

ian<ly.  afterwards  bei.n.V  copii-d 


i^f. ,  ,  i'..v  .■■■  ;.--»'"i' .'. !  ".'. 
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steel   Framing   fir  the    Metropolitan   District  Car 


center  -ill*  .nid  crOss'ini tubers  are  .5>  in..  Jl  lb.  cli.inneU.  the 
ioiir  central,  cross  hiernbers  being  cut  by  tlie  center  >ill>.  while 
the  uiaiU:  cr»>ss  mtml)cr<i  or  l)ody  bolsters  e.xtend  in  oiu-  piece 
acpTss' the  iraiue..  The  ttiicks  of  these  cars  have  pressed  steel 
frtuiu-.-?  .with  a  wheel  base  of  5  ft.  6  in.,  and  are  ]il:iced  at  22  ft 
11  mvCeiitifcTs.  The  10-ton  covered  two  truck  cars  for  freiiiht 
sorviee   have  their   side  sills.   ceiUer  sills   and   cross  nuiiii>er>  all 

.V>f  7?:^  in.  <;banuel  section,  the  untlerfratne  being  trusseil  by  1J4 
iir.  tie:  pkIs  with  <|tu'en.  posts  6  ft.  '  j  in.  aj^art.  Tlit  10  toil  o]ien 
Oars  of.  thi.s  typ*-  vv;eii:h  i2.4()f)  lb.  In  the  .^0  ton  two  truck  cattle 
-car,"*,  which  hiave  a  weiyln  of  .>.:^,5U()  lb.,  the  side  sills,  center 
sills  and  cross  juentbers  are  all  *'  in.  21  11).  ch.innels  with  1  v;  in. 
ir.iiss.T'k'fe  on' the  ..side^/.sjlls.  in  tlie  I.^  ton  cover»il  ;ind  ■■pen 
single  truck   .steel  cars   the   uitderfrauu-    nuiubers   are   all   9   in. 

rehauncls.  while  the  sides,  tloiifs  .and  ends  are  of  .Vl()  in.  >ecti<>n- 


into  a  book  provided  for  tha 
quires  extra  work  in  inakini.;  tl 
not  lea\e  a  record  tin  the  car  for 
The  writer  believes  that  for 
in  the  engravinu  possesses  a  iiiu 
lie  printed  on  cards  stiff  eiio 
side    of    a    car.       I  be    difects    are 


. ;, -' ..  ."NTK-XM  .;CaRH^^^^^^^^^  of   the   iiieniliers   of   the   committee' 

;;-•  :  vi'1  t^hericaiseoti'oiTitiKjhs:n«>w  sitting,  on. >teani  carriages,  hav-. 
.;       iny  expressed  a   wish  fo  be  enabled  to  jiidse   for  themselves  as. 

'.'to   the   prattivability   of  a   ]»<^>vver   .so   lonu    suspeiuled   by    legisla- 

.        ;tTy<,''  :firt'hibitioit.  in  the  slrapc.of  to»llS,  were  invited  a  day  or  two 

>ince  by  Cot.  Sif.Chark^^^  who  is  just  rcturmd  from  the 

-  ..  Ci>t1tiiietU.  to  accoTiipany  liini  in  his  steam-carriage  on  .i  triji  to' 

.',  -.-his    house    at    Hart  lord,   tH;ar    Stanrivre..      The    invitation    being 

,  '    ;K-cej)ied,  tht  cairiiigcVstarttd  Aviflr  a  party  from  Oxford  streit, 

/■■    ;;Vt  halfrpa*t  nine  itV' the  uionrtng;     .\t  :li;trtf(ird  a  dejeune  was 

•-..      pr'«vided  by  the  care  of  Sir  Charles ;  Jt^ter  ]i;irtaking  of  which. 

.    ':•  aiub  witrii.->sing  s<)tne  cxperimtMit  drawinij   heavy   weights   by 

'    .it  Steam-carriage   (with  a  view  to  military  puriuises),  the  part\ 

;'  set   off   oil  thcii^  retftrnvt«;^i^^^  which    they    reached 

'■'at  half-past  twelve,  having  accomplished  the  distance  in  forty- 
.';  '  five  mintjtcs.  On  the  journey  out  the  carriage  went  up  St.in- 
jijore  hill  at  the  rate  of  dght  tniks  an  hour,  although  this  is  ati 
-.:  as<:ent  where  the  mail  and  stagecoaches  generally  make  use  of 
'.six  Itorses.  Besides  Lord  Darlington  and  other  mendiers  of  the 
-committee,  the  Master  (ieneral  of  the  Ordnance  and  -ieveral 
.  .'     other  distinguished  persons  were  of  the  party. — Fiinn  .Imrruan 

.\      Railroad  J rturnal.  .lugust   15.   IP35.     •,;•.'•.-     ".•         :.  '     "        ■•    ', 
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purpose.  This  method  re- 
■  i>ermaneiU  record  and  docs 
the  repair  men. 

his  purpose  the  form  showtv 
il)er  of  advantages.  It  should 
gh  to  stand  taCking  on  the 
not  id    on   the   card   bv   one   of 
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STATION  J^^'if^i 


^1^-. 


Ct4m/it.jMi.e4^ 
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MATERIAL    REMOVED 


REPAIRS  NEEDED    I    REPAIRS  MAO 
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REPAIRED    Br 
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Form    for    Recording    Fi  eight    Car    Repairs 


the    inspectors   or  by   a    clerk  ac 
The  card  is  then  tacked  on  the  si 
as  a  guide  lor  the  repair  men. 
lu'    notes    the    repairs    made    and 
signs   the   card.     This    gives   a   c 


of  the  work  at  any  time  atid  sh  "ws  just  who  is  responsible 


for  each  job.     When   the   repair 

cards  ma\    Ik    r<.ino\  ed   ir^im  the  cat 


roinpanying  the  inspectors, 
le  of  the  car  where  it  serves 
As  each  man  finishes  a  job 
the  material  removed  and 
ear   record   of   the   progress 


have  been   completed  the 
and  filed.,   .:    - . 
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;;l     ;    \IA^^^         PAINTERS'   CONVENTION      ? 

.:•',..  '.The    ^'rty-ih^^      aiiiuial    ojnvcntum    erf-  the    Master    Car    and 

'  j    .'  LocoiiKrlivr  Painters'  Association  was  held  in  XashviHe,  Tenn.,, 

;.     Scptcnilxf  8  t<;i  11.  inchisivo.  Oscar  F.  W'ilkins.  master  painter 

.    ;,'.    of    tlu'    Norfolk    iV    Wfstcni,    ])rosiding.      Tlic    convtiition    was 

•':.;,:  opened   with   i)ra\er    by    Mr.    Spain,    secretary    <<i   the    XashviJle 

■  ■>  : Y;  Mj  C.  A.,  and  the  association  was  wclcotned  to  the  city  Jh- 
^^  •     -.-^  chief  of  factory  and  shop  inspectio»>  of  the  state 

'•,        of  Tennessee.     Mattison   Wells,  private   secretar>    io  the  mayor 
;>:.-;     of,  Xashville.  also  vvelconjed  the  iissciciation  to  thettity. 

■\ ':':'/ '^C      -"■--■  pRKsii)ENT's"-At)t*iiSSv;-'  V/\' ':v''-:'^ 

.;p•^'.    Pr€9id        \\  ilkins  siK)kv  of  the  valu^pf  these  flniiwal  con\ren- 
,; .  ttoni.   and  called   upon   the   nrenibers   to   <5o-opieraie,  itt   the  ex- 
••7    change  of  ideas.. as  wit hotit  this  the  assodatioii  could' Hot  hope 
. :.     7-f'>r  MKCess.      The  master  painter  .«li<'nld  lie  i)ro.i;ressive,  seeking 
.;•:.;    -to  increase  the  efticiency  of  his  dej»artMicnt.     Artention  was  also 
called  to  tile  nece.s«^ity  of  developing  young  UK'n. in  the;  painting 
1:   .• ..  traele  who  Avill  be  called  upon  later  to  -takiVGlu'irge" of  depart^ 
■''J;;-"_mems.  -y]-'..  -'■■    ■  ^.  '^■■■•v'  ^  .•^'- -.;^f;''^''.;''- 

,..■-■/. ^: TEST  COMMITTED  RKl>6ftir: I; ;:;;'v;^;-::;:;--'-^^^ 

■"-•■':  I'lToni  ini|uir\  it  lias  been  toiiiid  that  new  roofs  have  to  be 
..•:'■.   ,appLie<l   i-i   steel   cabs   about    every   ten   years,  and   in   every   in- 

.  ;.  '      .<;taTK:e  the  old  roof  was  worn  oiu  at  the  point  \vhere  the  rain 

.  .   gu?itd  w-fis  applied.     This  catches  the  coal  dust,  sacit  and  cin- 

;•  V .'  ders   from   the   stack,   which   with   water   firms   an   .•tcid\vliich 

.^.      very  easily  eats  through  the  paint  and  destroys  the  roof.     This 

'\.--~l     con<Ution  is  in  a  lesser  degree  also  found  to  exist  wherever  an 

■  ^.;?ngl€  irpii  or  tnohiing   was  attached  to  the  body  of  the  cab. 
;:.    ;  The  steel  underfranie>  of  tenders  and  cars  are  also  exposed  to 

.'•.deterioration  and  destriiction  from  acids  A*^  a  greater  degred 
'."■■even   than    the   steel   cat)S.      It   is,   therefore.   nt-cessarytO   care- 

;:i-;        hdly  watoii  these  structures  and  keep  them  well  paint d  so  far  as 

^     jiossible  with  a  paint  that  will  resist  this  acid  action.     The  com- 

.  ,  mittee  recommended  a  mixture  of  red  lead  and  ferric  oxide,  or 

\..."  -any   of  the   many   pigments   that   have  a  tendency   to  minimwe 

•  ;;  . .  the  oxidmng  influence  of  red  lead  for  a  primer  for  steoj  frames, 

.:'  •;  rfiofs.    etc..   this   mixture   to   be   mixed    with   linseed   oil.     'Ibis 

.■■    primer    should    be    protected    with    a    second    coat    c>f   paint    that 

.>  .-/    will   give  the  greatest   possible  resistance  to*  the  action  of  acid 

,  V.  'and  nioistiit^e,  to  which  this  class  t)f  cqtiipnient  is  exposed.  Oie 
■ .     'committee    then    exhibited    some   test    panels   of    ditiVrent    kin<Is 

■  •/       of  paint    that    had   been    i)laced   under  tenders   in    various  parts 
■.■.;• -of  the   country.      l-"rom   these   tests   it    was   determinetl   that   the 

'/•    •'■•-pta-tes  b^  which   were  applied  and  baked  tile  standard  class  of 

•:.:.    paints  and  varnishes  are  in  hotter  conditi<m  at  every  point  where 

..  '.      exposure  was  made.     It   was  also  conclusively  proved  thai  the 

.'.    •    bakiim  process  retains  a  luster  of  the  Aarnish  and  is  more  free 

;\' i    from,  checks  than  the  air  dried  i^lates;  that  baking  is  not  detrj- 

■'.;■,    ment.'d  to  the  appearance  of  the  etpiipment.  and  as  it  pr<'«ents  a 

.•;"..     tirmer  surface  to  the  eleni<nts  it   is   reason.nble  to  presume  that 

■-■■'.  it  woidd  be  more  economical  to  maintain  in  a  sanitary  condition. 

.'..:",  .It  Was  also  shown  tliat  otie  coat  of  t^iamel  is  better  than  tw-o 

•.'0:  .coats  of  flat    color   in   both    appearance   and   durability. 

P.-\:.:       The  report  is  signed  by  1.  \\,/iibbons.  chairman,  H.Hengie- 

• '.a;:,  .^■<'ld  and  A.  S.  Baldwin.  .         ;  .  .  -   'v  .     :    :      ^^    :v 

^.^•;;      -A.' J.  Allen  (D.  L.  &  W.  > :  The  most  essetitial  part  of  the 

'X  ,' ,  painting    begins    with    the    man    w  ho    inspects    the    cars    while 

.' .  'they  are  being  built,  for  a  job   well   started  doe^  away  with 

.  ••'-:.  ■twc-)-thirds  of  the  trouble.  The  greatest  of  care  .sh<:»uld  be 
;;.,.      exercised  in  seeing  that  e\ery  coiueaUd  i>art  is  well  painted 


with  -otite  gOfKJ  elastic  i)aiivt  aud  especially  all  joint?;  sUtmld 

;  be  red-leaded,  for  I   do  not  think  that  anythiug  has  a>  yet     . 
been  discovered  to  take   the   place  .of  i^cd   lead.     Iti   putting: 
on  the  insulation  on  the  inside  pi  the  «iheathMig  a  centent  or    . 
paste  is  used  to  help  stick  it  before  pitttin)^  i«n  the  >trips,  etc.,     ,. 
Thl^cenient   (>r  pa.-ie  in  nue  ca^e  had  oaten  the  life   out  of  "'[' 
the   paint.     It  probably    contained  an  "acid    of  some  kind,'  pre-      •; 
sumabb'  carbolic,  which  had  left  tbe  paint  jiist  as  so  hiuch 
du*t.    AVhere  tlve  cement  had  not  beeiV  appli«?d,  the  j>aiiJt  was 
itV  splcndi<l  cimdition.  ;■'■-/ 

The  root'  and  deck  are  very  important:     If' it  is  tUon^ughly 
cleaned  before  paiuiing  and  well  paihted.  it.Avill  save  endless- 
trouble.    ANhere  it  is  possible,  every  sheet  that  g^oes  ou  Ji  roof    ' 
should  be  sand  blasted,  and  primed  with  red  lead  immediately    - 
afterward.     We  have  experimented  with  various  prijucrs.  but     - 
iliially  came  back  to  red  lead  for  rot'fs.     \Ve  sand  i»arts  x.ol.  v, 
the  roof  most  exposed  to  Hying  ciiider.s.     The  sy .stem  of  roof.  ■ 
painting   we   ate    follow iny    at  present,   and    which    ha>   been 
very    satisiactory   is  red   lead,  .folk'Wed   by  two   coats   of  an 
elastic  ^jpaint.  :  Koof.-  are  also  giv«l.^a  coat  IwMAreen  sh«tjipiiigis  .; . 

■  at  the  terminal  wherever  po.ssibl^.     Tbej^  must  be  1<ept; well    '  ■ 

-■'painted..    i\  -    :;~-  ^        '      •    ^.;  :•    ./V'.  ;' .  '  \  .    /.•     ■;;  ■  .'.^'     .;    '-'"  J. 

V\  e  have  e.Nperienced  i)o  ttouWe4n  painting  or  taking  care ., 
-of  the  body  of  a  car.     This,  if  doiK'  according  to  a  sj-stcw.  . 
and   the   proper  amount   of   care  taken .  in   applying:   the   dit-    \. 
ferent  coat>.  .-hould  not  cau--e  any  in>>re  trouble  than  u  wooden 
Coach,   pr.nidcd,   of   course,   that   the   surface   is   right   t»'   start 
with.      This   is  very   important;   every  inch    should   be   thor-     ; 
iitighly  clean  aiid  free  frcim  rust,  gtt^is«  <*rseafe.    .In- fact,  so 
loiYg  a>  one  is  U5jng  a  good  reliable  paitif.  the  responsibility 
tor  the  wear  re>ts  inaiiily  -with  the  one  applying  tlie  tnaterial. 

The  following  i-.  the  method  We  f<dlow  in  painting  the  body:  1 
iVime  with  'steel  car  primer,  allovving:  to  stand  72  hours.,  aitd 
if   hot   thoroughh    dr^    let   it    stand  bmger;   cf»at   again    with    . 
steel   car   stvrfacer   and   allow   48  hours   if   possible.      If   this 
cannot  b<^   done,   24    hour-*    w'ill    W    sul'ticieiit.      l-"idbjw    with    • 
three   or  ton*"  'jcoats   of   surfac<-r4  as 'Uie   case,  may   require,    ' 
allowing  ^4  hours  between  coats  tor  drying.     Guide  coat  and    ' 
alter  24  hours,  rub  .Tiid  allow  to  .stand  until' thoroughly  dry. 
Apply  c<dor.     Allow  24  hours  and  color  again.     <  >n  the  iol- 

;  lowing:  day.  ontament.  .Vfter  24  liours;  vanii>h  with  <»'h^-;  -'. 
I'oiirth  rubbing  varnisli  and  ihree-'fourihs  tlnishiug  varnisl»;\  ■ 
.\11ow   48  hours   to   dry.   after   which   apply   a   co^t   <if   clear 

-  t'inivhing   varnish.      -Mlow    72    hours,    then    !"iui>b.      This    will 
lake  about  123'  days.     Of  coiir^e,-  the;  tinie  caii  be  slK>ttt.MH'd 
cuiiKsiderably,  Init  if  it  is.  tbe  life  bfvthe  job  wiil  be  sUortened  ' 
correspondingly.  ' 'y'■■y^^ '■.-:''  ■■'■.^  /X''  '.''''  ■-'■■^'-■r' 

'  j.  II. Wright  (B.  &  (y.\:  While  it '^aslike^fmiirdtbat't^^ 
baking  oyen  lias  given  very:  good  results  in  paintJng  steel 
equipjiient,  it  Ii^4:»c1ie^^ed  thai-  it  will  not  lie  uuiverssrlly  p^d 
on  account  of  the  exi»ctise  ot'  painting  the  equtpn>ent  in  thi> 
manner,  especially  in  establishing  tbe  platit  Thi-  process 
also  eliminate.s  the  opportuimyf.fr  doing  other  work  on  the  " 
cars^  while  they  are  beiug^  paiiited.  \  \Vbile  this  is  very rad- 
vantageous  froni  the  painters*:  '.tan<lpoint.  it  will  reqnir<e  hold-  / 
ing  a  car  for  a  longer  time.    -The  surfacers  u>ed  in  painting  ' 

^jitee]  equipment  are  of  gre.it   imp«^>rtance.     They  must  be  in- 
hibitive  and  clastic.     In  order  to  dccrpajse   the  htimber  ot 

:    necessary   coats   api)lied   a    .s^moot her   metal    surface   juust   be    '■■ 
provided  by  the  metalworkers.     The  deck--,  deck  >creens  and    ■ 
root's  of  the  steel  passenger  equipnieni  cars  are  causing  the 
greatest  trouble.     These  parts  should  be. well  painted  when 
the  cari!:  are  built  and  carefully  watched  while  ■; in  serx'ice,  rp-s    ■ 
paiiitiiig   as    often    as    neces.sary>fo>r,. ./their    pfoteCttmi.  '    Oar    ■ 
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road  has  adopted  the  practice  of  sprinkling  sand  in  the  last 
coat  of  paint  on  the  roof  in  order  to  eliminate  the  trouble 
caused  by  hot  cinders  which  fall  thereon,  burning  and  destroy- 
ing the  paint  coating.  It  is  believed  that  the  use  of  plain 
colors  for  finishing  the  interior  of  steel  cars  will  be  found 
very  much  more  practical  and  economical,  as  with  the  grained 
finish  it  is  difficult  to  repaint  parts  which  frequently  become 
scratcherf  or   chippe<l.     . .     ..-   >.  o;  .:  ,.  >;;.••-.•<;;  ":.':.;:Vi    ■    ••"  .^ 

:  ;.  John  Gearhart  (  Penn.  R.  R.):  We  had  the  same  experience 
with  the  cement  of  the  insulatiim  eating  off  the  paint  imdcr- 
neath  it.  and  now  we  apply  the  insulation  using  our  regular 
freight  car  paint  mixed  very  heavy,  aI)out  14  lb.  to  the  gallon, 
for  the  cement.     \  <••>■-,.>■    -V  ;.  \^r      ='''    .J  ■';■.;'' 'C-';vv:       ''' 

H.  M.  Butts  (X.  f.  C  &  H.  R.)  :  We  have  considerable 
trouble  in  keeping  the  paint  on  our  steel  roofs.  The  same 
paint  api)litd  to  tin  or  wooden  roofs  shows  excellent  wear, 
but  when  applied  to  a  steel  roof  it  does  not  wear  well  at  all. 
The  roofs  have  to  be  renewed  twice  a  year  in  order  to  main- 
tain them  at  all.  It  might  be  that  a  different  metal  used  for  the 
roofs  would  give  much  better  service.  Since  sand-blasting  our 
roofs  we  have  been  getting  better  results.  They  are  now  being 
painted  with  three  coats  of  Pullman  body  color  paint  mixed 
with  pure  linseed  oil,  with  no  Japan  or  dryer. 

M.  L.  Shaffer  (Penn.  R.  R.)  :  .Ml  roofs  are  sand-blasted  and 
covered  with  a  coat  of  primer  and  two  coats  of  our  standard 
freight  car  color.  I  believe  if  we  can  get  other  vehicles  for  our 
pigments  in  the  roof  paint  that  we  will  get  better  results.  In 
order  to  get  the  best  results  we  must  carefully  maintain  the 
roofs  at  terminals.  ■■:'•'■''■■'        '^    '•    - 

:. '  J.  H.  Pitard  (M.  &  O.)  :  I  think  we  should  use  thicker  coats 
of  paint  on  the  roofs  to  offset  the  effects  of  the  rain  and  sun, 
and  cinders. 

■  ■  W.  O.  Quest  (P.  &  L.  E.)  :  It  does  not  make  any  difference 
how  much  you  sand-blast  your  car  if  you  use  a  poor  paint. 
Something  that  has  not  life  enough  in  it  to  last  six  months, 
it  seems  to  me,  is  pretty  poor.  We  need  oil,  for  oil  is  the  life 
of  paint ;  at  the  same  time  we  should  not  use  dryers,  and  the 
further  away  we  get  from  the  hard  oxidizing  matter  on  the 
steel  roofs  the  better  the  results  will  be. 

H.  J.  Bruning  ( L.  &  X.):  The  following  formula  which  we 
use  for  sand-blasted  paint  without  any  trouble  may  also  be  ap- 
plied to  the  roof.  We  take  5  lb.  of  dry  Printz  metallic  paint, 
then  1  lb.  of  red  lead  and  color  that  down  with  lamp  black,  then 
put  in  a  half  rubbing  varnish  and  half  finishing  varnish,  and 
add  enough  turpentine  so  that  it  will  work  well. 

,...      INTERIOR  FINISH  OF  PASSENGER  CARS 

A.  R.  Given  (Can.  Pac. )  :  The  following  method  is  used  for 
finishing:;  .suburban  and  first-class  cars : 

These  cars  are  mahogany  and  a  standard  mahogany  filler  is 
used.  It  is  allowed  to  dry  in  well  before  wiping  off.  The  fol- 
lowing day  the  car  is  varnished,  using  rubbing  varnish  and  48 
hours  is  allowed  for  this  to  dry.  Japan  putty,  colored  to  match 
the  work,  is  used  for  filling  in.  The  whole  of  the  work  is  then 
sandpapered  and  well  dusted  down.  Two  coats  of  rubbing 
varnish  are  then  applied  to  the  suburban  cars  and  three  coats 
to  the  first-class  cars,  to  be  well  sandpapered  between  coats. 
Each  application  of  varnish  nmst  stand  at  least  48  hours  before 
applying  the  next  coat.    The  suburban  cars  are  left  in  the  gloss. 

On  first-class  cars,  after  being  allowed  to  dry  for  several 
days,  the  work  is  then  rulibed  down,  using  Xo.  F  pimiice  stone, 
raw  linseed  oil  and  a  small  quantity  of  benzine.  The  sashes  are 
oiled,  filled  and  given  three  coats  of  rubbing  varnish.  The  seat 
arms  are  oiled  and  given  three  coats  of  rubbing  varnish.  The 
foot  rests  and  seat  rails  arc  dipped  in  an  acid  brown  water 
stain.  When  dry.  they  are  again  dipped  in  a  mixture  of  4  parts 
boiled  linseed  oil.  1  part  turpentine,  and,  when  dry,  given 
three  coats  of  rubbing  varnish.     The  castings  and  heater  pipes 
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are  painted  with  two  coats  cflbrry  color.  Ille  sash  beads  are 
dipped  in  oil  and  varnished  twa  coats  before  glazing.  All  doors, 
rods  and  other  movable  parts  are  treated  in  the  same  manner 
as  the  body  of  the  car.  The  floor  of  the  car  is  primed,  well 
puttied  and  given  two  coats  of  standard  floor  color.  All  trim- 
mings are  oxidized. 

The  following  method  is  x  sed  for  finishing  sleeping  and 
dining  cars:     \  .\.  .r^ ';;.■:  -  (  /-■/-    ;:>^-..V'';.-=^  :■'•."  "^v- 

The  cars  having  beeii  carefully  sandpapered  and  cleaned  down 
are   afterwards    filled,   using   stilndard   mahogany   filler,    allowing 


it  to  dry  in  well  before  wiping 


is   varnished,   using   rubbing   v.irnish   and   48  hours    is   allowed 


for    this    to   dry.     Jai)an    putty 
used   as   before.     1  he   whole   of 


off.     1  he  following  dav  the  car 


colored   to   match   the   work,   is 
the   work    is   then    sandpapered. 


and  well  dusted  down.  Three  c:)ats  of  rubbing  varnish  are  then 
applied  and  allowed  to  dry  48  hours  between  coats,  and  well 
sandpapered  between  coats.  After  being  allowed  to  dry  for 
several  days  the  work  is  then  rubbed  down  using  X'o.  /•"  pumice 
stone  and  raw  linseed  oil  with  a  small  quantity  of  benzine. 
Berths,  curtain  boxes,  rods,  doArs,  chairs,  etc.,  are  brought  up 
in  the  same  manner  as  the  bofly  of  car.  Berths  are  primed, 
puttied  and  given  two  coats  of  cherry  color  inside.  Backs  of 
seats  are  oil  stained  to  match  tSlie  car  and  receive  three  coats 
of  rubbing  varnish.  Headboard!  are  stained  and  receive  three 
coats  of  rubbing  varnish.  Side  tables  are  filled,  receive  three 
coats  of  rubbing  varnish  and  ar«  left  in  the  gloss.  The  sashes 
are  oiled,  fille<l.  receive  three  copts  of  rubbing  varnish  and  are 
rubbed.  .MI  cupboard  fronts,  ^oors,  shelves,  etc..  are  filled. 
The  inside  of  cupboards  is  oil  mahogany  stained,  receives 
three  coats  of  rubbing  varnish  and  is  left  in  the  gloss.  All 
kitchen  woodwork  is  oil  stained  to  match  the  pantry,  receives 
three  coats  of  rubbing  varnish  arid  is  left  in  the  gloss,  c- ;■•'•     -  ■  '" 

The  water  tanks  are  given  several  coats  of  aluminum  bronze. 
The  pipes  are  given  two  coats  >  of  cherry  color.  The  heater 
pipes  arc  painted  dark  green.  Tllie  floor  of  the  car  is  primed, 
well  puttied  and  given  two  coats  of  standard  floor  color  (dark 
green).  Some  of  these  cars  hav  s  cork  floors,  which  are  given 
one  coat  of  boiled  linseed  oil  and  waxed. 

The  headlinings  of  colonist,  tourist,  suburban  and  first- 
class  cars  are  of  the  agasotc  stjie.  The  operation  is  to  prime 
the  back  before  the  carpenters  nail  it  in  position;  after  being 
nailed  up.  it  is  primed.  AH  nail  holes  and  joints  are  well  put- 
tied and  sandpapered  and  two  coats  of  standard  color  (pale 
green)  are  applied,  being  well  slippled  between  coats.  Stencil 
decorations  are  put  on  and  shad  ?d.  The  whole  receives  three 
coats  of  light  varnish. 

Headlinings  of  sleepers,  diners  observation  and  parlor  cars 
are  of  the  canvas  type  and  are  given  a  good  coat  of  paint  on 
the  back  before  being  put  uj).  After  being  put  up  they  are 
treated  in  the  following  manner  Before  applying  the  duck 
canvas  to  the  vcnccr.  all  screw  h  iles.  joints  and  other  defects 
are  primed  and  puttied  up  smootlily.  using  Japan  putty  for  this 
operation  and  allowed  to  dry  thoroughly.  When  sandpapered 
(low  n.  the  whole  of  the  veneer  ik  now  given  a  good  coat  of 
strong  glue  size.  It  is  then  read)  to  receive  the  canvas.  The 
canvas  having  been  previously  c  it  to  the  required  shape  is 
given  a  coat  of  paste  which  is  i  mixture  of  glue  and  flour. 
After  sizing  the  canvas  it  is  allowed  to  stand  for  a  short  time 
before  aiiplying.  It  is  then  ready  to  put  on.  care  being  taken 
to  ml)  it  well  down  so  as  to  remove  all  creases  and  to  give 
an  even  surface,  also  allowing  the,  joints  to  lap  a  little  to  pre- 
vent opening  up.  This  operation  should  stand  at  least  24  hours 
to  thoroughly  dry  out.  1"he  canvas  is  then  given  a  good  coat  of 
glue  size.  Two  coats  of  surfacer  are  applied,  being  well  sand- 
p?ncred  between  coats.  All  joints  and  other  defects  are  glazed. 
After  the  glazing  is  dry,  it  is  giv^n  a  good  sandpapering  until 
an  even   surface  is  obtained. 

The  canvas  is  now  painted  two  coats,  using  a  tint  suitable 
for  the  gilding  ground  of  aluminum  leaf.  The  whole  of  the 
ceiling  is  sized  and  colored  a  little  Ito  guide  the  operation.     Alu- 
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minum  leaf  is  now  applied,  care  being  taken  to  see  that  no  parts 
are  missed.  A  thin  coat  of  white  shellac  is  put  on  to  prevent 
the  edges  from  curling.  A  lacquer  is  then  made  up  and  ap- 
plied, consisting  of  gaml)oge  and  asphaltum.  and  the  whole 
stippled. 

S.  E.  Breese  ( L.  S.  &:  M.  S. )  :  Almost  the  entire  passenger 
equipment  of  the  Lake  Shore  &  Michigan  Southern  Railwaj'  is 
finished  in  mahogany  color.  On  receiving  a  new  car  from  the 
bodv  shop,  the  surface  is  carefully  sanded  to  remove  any  particles 
of  dirt,  finger  marks,  glue,  etc.  After  the  surface  is  dusted  down, 
we  apply  a  coat  of  oil  stain,  which  corresponds  to  our  standard 
shade.  This  stain  we  make  from  one  part  Bismarck  l)rovvn.  one 
.  part  rose  lake  and  16  parts  burnt  sienna.  This  is  followed  with 
one  coat  of  paste  filler  tinted  to  the  same  standard  shade.  After 
sanding  to  insure  an  even  surface,  one  coat  of  ru1)1)ing  varnish 
is  applied,  over  which  all  nail  holes  or  any  rneven  places  in  the 
wood  are  carefully  puttied.  The  whole  is  then  sanded  with 
00  sandpaper  and  a  second  coat  of  rubliing  varnish  applied.  The 
surface  is  again  sandpapered  and  a  third  coat  of  rublnng  varnish 
applied,  which  also  is  sanded,  and  a  fourth  coat  applied. 

We  allow  as  mucii  time  as  possible  for  this  coat  to  harden,  all 
of  which  depends  upon  the  shop's  schedrle  time.  Our  average 
shop  time  for  finishing  a  coach  is  aljout  nineteen  days.  .  After 
the  varnish  is  in  condition  to  rub,  we  do  so  with  water  and 
pulverized  pumice  stone;  after  washing  the  surface  carefully 
with  water  and  then  drying,  we  again  rub  the  surface  with  a 
specially  prepared  oil  polish  and  rotten  stone,  and  wipe  dry.  This 
concludes  the  finishing  of  the  wood.         ;•-■:•;.;    w    •;-'.:•-•       ..••1 

The  headlinings  are  finished  as  follows: 

The  same  primer  is  used  as  on  the  body  outside,  and  is 
followed  by  one  coat  of  surfacer,  putty  for  holes,  and  two  coats 
of  rough  stuflf.  This  is  rubbed  with  lump  pumice  stone  and 
water  to  a  surface,  following  which  three  coats  of  fiat  color  are 
applied.  Over  this  we  put  our  decorations,  followed  by  three 
coats  of  rubbing  varnish.  We  rub  the  varnish  with  pulverized 
pumice  stone  and  water,  then  oil  and  wipe  dry.  We  do  not  polish 
this  surface. 

We  give  the  saloon  tliree  coats  of  flat  white  followed  by  two 
coats  of  white  enamel.  In  the  first  coat  of  white,  we  use  on  an 
average  a  pint  of  oil  to  a  gallon  of  the  white,  for  a  priming  coat. 
The  trimming  work  is  carried  through  in  the  same  manner  as 
described  above.  The  floors  are  first  primed  with  the  same 
primer  used  on  the  body  of  the  car  outside,  and  allowed  to  dry 
for  several  days  before  the  sulisequent  coats  are  applied.        l.'  ;. 

J.  McCarthy  ( G.  T.)  :  All  natural  wool  filler  consists  of  corn 
starch  made  with  pure  linseed  oil  to  a  semi-paste  form  with  a 
quantity  of  sienna  and  other  staining  colors  added  to  give  the 
wood  finish  the  required  shade.  The  filler  is  thinned  down  with 
benzine  to  a  working  consistency  and  when  applied  and  sufficiently 
evaporated  it  is  wiped  across  the  grain  of  the  wood,  wiping  the 
surface  dry  and  leaving  the  open  grain  well  filled.  The  staining 
colors  ground  in  japan  for  coloring  the  filling  and  putt}\  and  tor 
staining,  are  generally  superior  in  quality  and  not  so  liable  to 
fade  as  the  colors  ground  in  oil.  A  good  grade  of  white  shellac 
is  always  used. 


RUST  INHIBITIVE  PAINT 

J.  H.  Pitard  (M.  &  O. )  :  All  jiaints  are  rust  inhilnting  only  in 
proportion  to  their  adaptation  to  metal  protection,  and  the  term 
of  their  protective  qualities  is  not  indefinite;  it  is  rather  in 
proportion  to  the  care  that  is  taken  to  renew  them  when  such 
paints  reach  the  end  of  their  natural  life  and  before  rusting  has 
begun  to  appear.  In  the  writer's  experience,  the  best  results 
have  been  obtained  by  the  use  of  red  lead  and  linseed  oil  for 
first  or  under  coats,  followed  by  one  or  more  coats  of  carbon 
black.  Tn  the  discussion  of  this  sul)ject  regarding  the  fitness  of 
paints  for  metal  protection,  the  question  of  preparation  of  the 
surface  is  an  important  determining  factor  and  should  receive 
<lue  consideration  where  the  maximum  duralnlity  is  desired  or 
expected.    The  nearest  approach  to  a  rust  inhihitive  paint  is  the 


result  of  combining  chemicals  and  conditions  of  application   in 
such  a  wa.\  as  to  make  them  mutually  supporting.  -,..-'.-::  i  :-■' 

;":';^^  CLASSIFICATION  OF  REPAIRS      ^   '  - 

J.  F.  Gearhart  (Penn.  K.  R.)  :  We  classify  the  exterior  re- 
pairs on  our  cars  separately  from  the  interior,  the  exterior  be- 
ing designated  by  numbers  and  the  interior  by  letters.  We  have 
our  piece  work  prices  for  each  operation  for  any  of  the  different 
classes  in  detail,  and  with  the  exception  of  the  amount  of 
scraping  or  new  work  to  be  done  on  a  car,  we  are  able  to  tell 
at  a  glance  what  a  car  will  cost.  We  have  our  organization 
divided  into  service  men.  liners,  who  do  the  varnishing,  and  in- 
side men.  We  know  how  much  the  panels  are  worth,  and  by 
carefully  going  over  the  car  we  can  tell  in  a  few  minutes  ex- 
actly what  the  car  will  cost  to  be  repainted.  We  are  not  asked 
to  give  an  estimate  (n  any  car,  unless  it  is  something  special. 
Mr.  Hcngeveld  moved  that  it  was  the  sense  of  the  meeting 
that  cars  should  be  classified  separately  inside  and  oat,  which 
was  seconded  and  carried.  ^^:^:-^i.\~'^Jyry^>y::':iy^\:^^'.'}'.'r;  ^;V^..  I; 

:-V  TAINT  SHOP  APPRENTICE  SYSTEM^  ^■■•C^^: 
B.  E.  Miller  (D.,  L.  &  W.):  The  apprentice  system  on  the 
Lackawanna  Railroad  is  organized  on  lines  corresponding  closely 
to  those  followed  on  many  of  our  larger  railroad  companies. 
Schools  of  instruction  in  charge  of  a  suijervisor  of  apprentices 
are  maintained  at  three  of  our  principal  shops,  namely.  Kings- 
land,  Scranton  and  Buffalo.  These  have  been  in  operation  dur- 
ing the  past  four  years  and  attendance  is  compulsory,  which 
naturally  includes  paint  shop  apprentices.  Apprentices  are  en- 
tered between  the  ages  of  sixteen  and  eighteen.  The  average 
age -upon  entering  is  sixteen  and  one-half  years.      ^  V^. :  v.  '■>.,- 

A  four-year  course  is  prescribed  for  aH  the  trades  and  a  total 
service  of  10,000  hours  is  required  before  a  diploma  is  granted 
The  pay  is  raised  every  2,500  hours  from  8' 1.  cents  an  hour  for 
the  first  period  to  11  ;S,  15  and  18  cents  an  hour  for  the  following 
three  periods.  Upon  the  recommendation  of  the  shop  and  school 
instructors  of  apprentices  and  the  general  foreman,  with  the 
approval  of  other  officials,  a  diploma  may  Ije  granted  after  serv- 
ing three  years  of  2,500  hours  each  if  the  apprentice  believes  him- 
self capable  of  earning  a  mechanic's  wages.  ,..:!:       ,  ^  . 

No  hard  and  fast  rule  is  followed  as  to  assignment  and  periods 
of  service  in  the  various  classes  of  work  into  which  the  four- 
year  term  is  divided.  Much  depends  upon  the  boy  himself  and 
his  aptitude  to  master  the  tasks  put  before  him.  With  some 
variations,  largely  unavoidable,  the  following  schedule  is  adhered 
to  at  Kingsland,  our  principal  shops,  where  l)oth  passenger  car 
and  locomotive  work  is  handled:  general  Icjcomotive  work,  var- 
nish room  work,  general  work  on  floor,  body  work  and  surfacing, 
interior  finisbing,  general  work  and  glass  plating,  and  striping 
and  lettering,  the  changes  being  made  e\ery  six  months.  During 
the  last  six  months  the  work  is  governed  by  the  conditions  of  the 

shop.  .•■,;.. ;;:7-;.. :  ;^ >'Vv-  ^; ;:  >^ ;/;  x:^^ 
During   the   fourth   year  of  their   apprefiticeship.   we   permit 

working  on   a   piecework  basis,   the   earnings   being  prorated   if 
employed  with  other  workmen.     The  privilege,  however — entirely 
ij^t  the  option  of  the  company — is  extended  only  to  toys  sufficiently 
advanced  and  entitled  to  it  because  of  meritorious  conduct. 

It  is  to  be  regretted  that  from  an  educational  standp<iint,  the 
average  applicant  for  a  position  as  an  apprentice  on  railroads 
generally  is  apt  to  be  somewhat  lacking.  It  is  particularly  difficult 
to  secure  good  material  for  paint  shop  a])prentices,  the  ad\  antages 
offered  in  the  machinist  and  oiber  trades  having  a  tendency  to 
draw  towards  themselves  the  most  desirable  of  the  applicants. 

The  apprentice  schools  on  the  Lackawanna  railroad  are  in 
charge  of  a  supervisor  of  apprentices  and  an  assistant,  and  are 
maintained  entirely  at  the  expense  of  the  company.  Every  ap- 
prentice is  compelled  to  attend  three  hours  each  week.  .\  set 
of  drawing  instruments  is  provided  for  all  pupils,  which,  how- 
ever, they  are  expected  to  pay  for  on  the  instalment  plan,  small 
sums  to  apply  being  withheld  from  their  pay,  periodically.     In- 
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structions  are  given  in  mechanical  drawing,  free-hand  drawing, 
arithmetic  and  writing. 

For  the  benefit  of  paint  shop  apprentices,  an  additional  list 
of  studies  has  lately  been  added,  of  particular  interest  to  them. 
The  subjects  taken  from  text  books  and  other  sources  of  in- 
formation are  as  follows :  brushes,  car  coach  and  carriage  paint- 
ing, color,  color  harmony,  color  mixing,  oils  and  japans,  staining, 
varnishing,  enameling,  flatting  and  gilding.  It  is  expected  that 
the  study  of  these  subjects  will  prove  of  great  interest  to  the 
boys  and  that  they  will  impart  to  them  much  essential  knowledge 
otherwise  obtained  in  a  haphazard  way,  if  indeed  in  some  cases 
it  is  acquired  at  all. 

Of  the  men  that  have  taken  the  paint  shop  course  25.35  per 
cent  of  all  apprentices  employed  during  14  years  are  still  in 
service.  The  greatest  number  leave  during  the  first  year  of 
service,  the  percentage  being  45.09.  The  percentage  leaving  the 
second  year  is  8.45,  and  for  the  third  and  fourth  years  the  per- 
centage is  only  2.82  and  2.81,  respectively.    ■.  •",  \  ..  f'-yvf  , 

Martin  L.  ShafTer  (P.  R.  R.)  :  In  a  piece  work  shop  there 
should  be  established,  where  practical,  an  apprentice  gang,  to  be 
composed  entirely  of  apprentices ;  for  example,  an  ai)prentice 
serving  his  first  year,  one  in  his  second,  one  in  his  third  and  unr 
hi  his  fourth  year ;  as  an  apprentice  serves  out  his  time  a  new 
apprentice  to  be  employed  so  as  to  keep  the  gang  on  a  working 
basis  as  explained  above.  These  apprentices  should  be  under  the 
supervision  of  a  practical  painter,  that  they  be  given  their  work 
and  permitted  to  start  and  finish  it ;  all  work  to  be  performed  on 
a  day  work  basis  with  an  increase  of  wages  approximately  two 
cents  ($0.02)  every  six  months,  this  to  be  based  on  their  em- 
ployed rate.  /••■:■■:'  '■";••.  ••.:-■  ■.;■'■■..'■.  ci' 
.                        ....■■•.■■  ■■      •■•■..  •..  ; .  ■;'■/'.:'  ■  ■•■•  -. 

/■;:;';.  ]:_■:  ■.-■^  [■/;'■':  '..  "v  ^  discussion  ;,;,■>'  •  ■ '  •'  '''•//^^  ••' 

J.  W.  Gibbons  (A.  T.  &  S.  F.)  :  If  we  could  get  our  apprentice 
schools  to  take  up  part  of  the  time  teaching  the  painter  ap- 
prentices elementary  lessons  in  chemistry  as  pertaining  to  paints 
and  oils,  it  would  be  of  great  advantage  to  the  future  generation 
of  painters  and  to  those  who  may  employ  them.     ^:^• .:.:     vr.  :  .^ 

;  VI         REMOVING  PAINT  BY  SAND-BLASTING 

W.  O.  Quest  (  P.  &  L.  E.)  :  We  are  tirni  in  the  belief  that  the 
sand-blasting  metiiod  of  cleaning  metal  or  stone  surfaces  is 
the  best,  the  most  effective  and  the  most  economical  to  use.  This 
preparatory  cleaning  must  be  figured  upon  regardless  of  cost 
in  order  to  avoid  making  the  costly  mistake  of  painting  o\er 
live  corrosion  or  mill  flash  scale.  If  a  sand-blast  system  is 
properly  installed  and  handled  its  work  can  be  depended  on  for 
a  maximum  of  service  results.  The  average  cost  of  removing 
paint,  etc.,  from  an  8,500  gallon  tender  tank  by  the  sand  blast  is 
a  fraction  less  than  eight  mills  per  surface  foot,  and  the  total 
piece  work  price  is  $3.33.  The  same  tank  cleaned  with  the  best 
known  non-dry-hardening  caustic  mixture,  .soluble  in  water,  will 
cost  $7.10,  and  even  then  the  flash  scale  will  not  be  wholly  re- 
nio\ed.  The  cost  of  chemically  removing  the  flash  scale,  an<l 
of  neutralizing  the  acid  used  is  prohibitive.  This  leaves  the 
sand-blast  as  the  only  practical  metal  cleaning  method  that  will 
provide  a  clean,  inert  surface  to  receive  paint.  A  coarse  clean 
sand  should  be  used.  The  sand-blast  may  also  be  used  to  good 
advantage  in  cleaning  the  metal  prior  to  welding  by  electricity. 

At  the  McKees  Rocks  shops  all  large  sand-blast  work  is 
done  in  an  elevated  track  sand  storage  house.  The  sand  used  for 
blasting  is  used  again  for  sanding  locomotives.  This  also  elim- 
inates the  trouble  from  dust  in  other  shops.  The  sand-blast 
can  also  successfully  be  used  for  glass  ornamentation  work,  and 
is,  in  fact,  superior  to  the  acid  method  of  cutting.  There  are, 
nevertheless,  cases  where  the  chemical  remov«rs  can  be  used  to 
much  better  advantage  than  the  sand-blast,  especially  on  small 
castings,  driving  wheels,  dome  and  sandbox  base  castings. 

F.  A.  Weis  (C.  R.  R.  of  N.  J.)  :  The  sand-blast  not  only  re- 
moves the  paint,  but  also  the  rust  and  flash  scale,  and  at  the 
same  time  roughens   the   metal   just  enough   to  allow   the   paint 
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which  is  applied  to  adhere  fir«ily,  better  than  it  could  to  the 
original  planished  surface,  and  this  firm  adhesion  not  only  pro- 
tects the  metal  surface  better,,  but  insures  longer  life  to  the 
paint.  Moreover,  the  operation  of  sand-blasting,  when  it  is 
properly  done  with  dry  sand,  produces  a  clean  surface  that  is 
absolutely  free  from  moisture  ot  possible  traces  of  chemicals  or 
wax  that  might  cause  corrosion  of  the  metal  or  prevent  a  lirni 
adhesion  of  the  paint  to  the  surface. 

The  sand-blasting  operation  consumes  about  as  much  time  as 
is  required  to  apply  the  remover  and  the  labor  for  removing  the 
old  paint  would  be  an  additional  cost  over  blasting.  This  leaves 
the  cost  of  the  remover  to  compfire  with  that  of  the  sand,  com- 
pressed air  and  maintenance  of  ^he  blasting  plant,  which  is  also 
in  favor  of  blasting.  1  lowever,  E  have  found  the  use  of  remover 
to  be  the  next  best  method  to  saad-blasting.    .... .....  v  . ,  .- ..      ,,  ..: 

DISCUSSION  ■.'■.  -.".'/ '-■■',■  .'i ..■•.'  . V-.: 


John  G.  Gearhart  (.Penn.  R.  F 
ranged   so   that   two   operators   c; , 


)  :  Our  sand  house  is  now  at- 
n   work  on  a  car  at  the   same 


time,   the   car   moving  along   past   them.  X   ■'  .   .^-fi^-.-fr  ■:  ■     y. 

H.  M.  Butts  (X.  V.  C.  &  H.  K.):  We  expect  to  sand-blast 
everything  that  needs  it,  and  art  planning  for  a  building  that 
will  contain  two  cars  so  as  to  prevent  moisture  accumulating 
on  the  cars  before  the  priming  coat  is  applied.  We  have  ex- 
perimented with  iiaint  and  varnikh  removers  of  various  kinds, 
i)ut  none  are  as  effective  as  sind-blasting.  We  have  sand- 
blasted one  of  our  lirst-class  vestmule  cars  with  two  men  in  five 
hours,  but  it  takes  on  an  average  b}'!  hours.  IT-.  "    ;  '  •■'  ..\     ' 

Other  members  stated  that  a  ckr  could  be  sand-blasted  in  10 
hours  with  a  helper,  and  instance;  were  mentioned  where  60-ft. 
mail  cars  had  been  sand-blasted  a ;  a  cost  of  $9  a  car.  Regard- 
ing the  number  of  times  it  is  poisible  to  use  the  sand,  it  was 
stated  that  it  depends  on  its  qual  ty,  and  many  have  not  found 
it   possible  to  use  it  more  than  tl^ice.  .-:>!-. 

-^  STANDARD  FREIGHT  CAR  LETTERING        V^' 

The  standardizing  of  freight  .  car  lettering  was  strongly 
favored  by  the  association,  and  miny  instances  were  mentioned 
where,  on  account  of  the  lettering  not  being  standard,  consider- 
able trouble  had  been  caused.  "She  following  resolution  was 
adopted  in  this  regard :  | 

"Whereas,  The  Master  Car  an«  Locomotive  Painters'  Asso- 
ciation recognize  the  advertising  vllue  of  the  trade  marks  of  the 
railroads  that  have  been  in  use  for  years,  and  realize  it  would 
be  useless  for  us  to  ask  them  to  dispense  with  this  invaluable 
medium  of  reaching  the  public,  bu 

"W  liereas,  A  uniform  stenciling 
able   from   the  standpoint  of  shop 
efl'orts  have  been  made  in  the  past 
by  the  M.  C.  B.  Association,  to  accomplish  this  end,  with  more 
or  less  success;  be  it  therefore 

■Resolved,  I  hat  we  renew  our  c  forts  to  arrive  at  this  desir- 
able end;  and  that  we  appoint  a  (ommittee  to  design  a  series 
of  letters  and  figures  for  this  purp<  se,  said  committee  to  confer 
with  the  M.  C.  B.  .\ssociati<in  for  its  general  adoption  on  all 
railroads."  .   ^;.  .     - 

OTHER    BUS!  'lESS  '""'"'' '^'■''  vXv/V 

The  secretary  rej^orted  a  membei^hip  of  292.  ■'■•uv 

The  following  (officers  were  elected  for  the  ensuing  year : 
President,  T.  J.  Hutchinson,  formerly  of  the  Grand  Trunk; 
first  vice-president,  H.  llengeveld;  Atlantic  Coast  Line;  sec- 
ond vice-president,  John  F.  Gearhjftrt,  Pennsylvania  Railroad, 
and  secretary-treasurer,  .Mfred  Pj  Dane,  Boston  &  Maine. 
Detroit  received  the  greatest  number*  of  votes  for  the  next  place 
of  meeting.  ' 


I  if  freight  cars  is  very  desir- 
efticiency  and  economy,  and 
both  bv  this  association  and 


Labor  Conditions  in  Mass.achusitts. — Labor  conditions  are 
the  worst  since  1908  in  Massachusetts,  according  to  the  State 
Employment  Bureau.  In  a  single  day,  recently  3,000  people  ap- 
plied  for  work,  with  only  82  positions  available. — Iron  Age. 
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Reclaiming   Material  on   the   Frisco 


Large    Plant    Established    at    Springfield    for 
This  Purpose  Is  Developing  Surprising  Results 


•^;-' 


■;.  The  reclamation  plant  of  the  St.  Louis  &  San  Francisco, 
established  at  Springfield  (Mo.)  a  little  less  than  a  year  ago, 
has  many  features  of  special  interest.  In  the  first  place,  it  is 
housed  in  what  might  be  termed  "scrap  buildings  on  scrap 
property."    This,  however,  is  not  nearly  as  bad  as  it  sounds,  for 


difficult  task,  but  the  moral  effect  upon  the  force,  particularly  in 
a  plant  of  this  kind,  cannot  but  be  felt  in  the  results  which  are 
obtained  from  its  operation  as  a  whole. 

The  scrap  which  is  collected  from  the  various  divisions  and 
shops  is  delivered  to  the  reclamation  plant  at  the  rate  of  about 


the  buildings,  at  least  the  two  main  ones,  are  of  substantial  con-      4.000  tons  a  month.     The  force  required  for  handling  and  sort- 


A  General  View  of  the  Reclamation  Plant  of  the  St.   Louis  &  San   Francisco  at  Springfield    (IMo.) 


struction  and  were  originally  built  as  the  main  shops  of  the 
Kansas  City,  Fort  Scott  &  Memphis,  but  were  practically 
abandoned  when  the  new  Frisco  shops  were  built  on  the  other 
side  of  the  town  several  years  ago.  The  plant  is  located  about 
one-quarter  mile  south  of  the  passenger  station  at  Springfield. 
That   part    of   the    yard   which    is    used    for   the   unloading   and 


ing  it  and  carrying  on  the  work  of  reclamation  consists  of  about 
255  employees.  These  are  in  direct  charge  of  a  superintendent, 
who  reports  direct  to  the  chief  purchasing  officer,  and  include  a 
general  foreman,  a  dock  foreman,  an  office  staff  of  si.\  men,  a 
machine  shop  and  air  room  force  of  15  men:  14  men  in  the  bolt 
shop,  37  in  the  blacksmith   shop,  five  in  the  track  material  an<l 


General   View  of  Scrap  Yard   and   Reclamation   Plant 


storage  of  scrap  formerly  consisted  in  large  part  of  the  low,  ui>- 
even  and  eroded  slope  of  a  creek.  This  has  been  leveled  and 
filled  except  for  the  channel  bed  and  serves  its  purpose  admirably, 
as  indicated  in  the  general  views  of  the  plant. 

The  buildings  are  kept  well  painted  and  a  more  or  less  suc- 
cessful attempt  has  been  made  to  keep  the  plant  in  a  neat  and 
orderly  condition.     From   the   very   nature   of  things   this   is  a 


frog  shop,  14  in  the  carpenter  shop,  eight  in  the  Oxweld  depart- 
ment and  about  150  in  the  miscellaneous  force.  •.•- 

As  the  cars  containing  scrap  arrive  they  are  unloaded  by  a 
Brown  hoist  equipped  with  an  electric  magnet.  The  sorting  is 
done  by  small  gangs  of  men  under  the  supervision  of  a  foreman 
who  thoroughly  understands  material.  A  large  part  of  the  scrap 
is  of  no  use  as  far  as  re-application  to  cars  and  locomotives  or 
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stntctioiis  are  given  in  nurlianical  drawing,   free-hand  drawing, 
arithmetic  and  writing. 

!,  For  the  benelit  of  paint  shup  apprentices,  an  additiimal  list 
of  stu<Hes  has  lately  been  added.  <>t  particular  interest  to  them. 
The  subjects  taken  from  nxt  Imoks  and  other  sources  of  in- 
ft»rmativn  are  a.s  i(.>lluw> :  bru>lies.  ear  coach  and  carriage  paint- 
ing, color^  (;(>lor  harmony,  color  mixing,  oils  ami  japans,  staining. 
varni>hing.  enameling,  Hatting  and  gilding,  it  is  expected  that 
the  >tndy  <>f  these  snbiects  will  prove  of  great  interest  to  the 
boys  an(l  that  they  will  impart  to  them  much  essential  knowletlue 
otherwise,  ubuiined  in  a  hitphazard  way,  if  indeed  in  some  cases 
St  is  acqiiired-^^ataU.-..-.-;-;^, ■;.■.■•'•  •..'.'.   ,:;■  ■  ' '.:  ■^^;--; v-v  y- .:.  •;:"■■• 

Of  thv  nun  that  have  taken  the  (laini  shop  course  25.3.T  per 
ceilt  of  ail  ajiprvnticcs  enii)loyed  ^luring  14  years  are  >till  in 
service".  1  he  greaie.st  number  leaAe  during  the  first  \ear  <<i 
seri^ice,  the  pereentage  being  45.0'>.  Tin;  j»erceniagc  leaving  the 
second  year, is  H.4o.  and  for  the  third  and  fourth  years  the  per- 
cemage  is  only  2-J^2  and  2.tSl.  respectively. 

[  itartin  L.  Shaffer  (P;  K.  U;>  :  In  a  piece  work  shop  there 
sh< jnld  be  e$^tar)li.>*he«l.  where  practical;  a»  apprni rice  gang,  to  In 
C«>mjio.sed  -<  ijt jrely    t^f    apiiren'tireS :    for    exantple.    an    a{>prentici' 

.serving  Iris  lii^vt;^ cat;  one  in  his  Second,  oik-  in  his  tiiird  ;iud  our 
in  his  iViurth- year  ;a>  an  apprentice  serves  out  his  time  a  new 
aitprcritfce  to  4)e  employed  jso  as  io  keep  the  gang  on  a  working 
basi5  as  e^xplainedjabove.  These  appK'inices  shi^uld  be  imiler  tlu- 
stif>ervi>ioii  of  a  practical  ))aintet-.  that  they  lie  given  their  work 
and  permitted  to  start  and  linrsh, it  ;_all  work  to  be  performed  "ti 
a  _i1ay  xVttrk  ba.sis  with  an  inerea^-  of  wjigcs  approximati  !>  t w<» 
cents'  ("^ 02)  every  isixinotrths,  this  to  be  based  On  their  t-in- 
ployed/^Fate^  ;  V  ■;■■;■■;.  ■'■•/    \'  ■:■..-■■■-'.'-'■/. '     .-,  -' ■  ,.•■,.'■■■,■;-/■■■'- 

.  J;  .\V ;  < iibbcrtls  (A.  T.  &•  S.  J\)  •.  If  we  could  get  our  api>r(.iitici- 
sehcMJls  (<),  take  itp  (lart  of  the  time  teaching  tiie  painter  ap- 
prenlioes  elcnieBtarj.-  Jes-spin.s  in  ehemistrv-  as  pertaining  to  paints 
and.oils.  it  would  be  of  great  advantage  to  ilie  future  geiieratioit 
«.i  painters  :>Hd  to  those  who  may  eiuploy  thvm. 

-        KHMOMNC.   PAIM    BY  SA.ND-BLAS  ri.N(  i  - 

\V';  ii;  Qtfest  VP.  &  L.  Jri.^  :  liVe  are  firm  in  the  belief  that  the 
Xaritl-tilasting  hietlvod.  of,  cleaning  rnetal  or  stone  surfaces  is 
the  best,  tJve  most  ettective  and  tbi-  most  ecoMoinical  t^)  n>f.  This 
preparatory  ekanitig  nnr.st  be  figured  upon  ngardU^s  of  cost 
in  order  to  ayoif)  making  the  costly  mistake  of  painting  o\er 
.live  C0rro>ioji  or  mill, ■fla^h-  scale.  If  a  «.and-blast  system  is 
properly  installed  and  h-mdled  its  work  can  lie  tlepended  on  for 
a  mavimnni  of  service  results.  The  average  cost nf  removing 
paiitt.  etc  ,  I'rom  an  8.3<X>  gallon  tendir.  tank  by  the  sand  I<lasl  i< 
a  trae^iT-iii  lesv  tban  eij_dit  mills  4K.»rsttrfacefoiit.  and  t lie  total 
.pitce.  uV.rk  pVioe  is  $3.3,V  •  '1 W  <;i.nie  t-mk  cleriiM-d  with  tlie  bes; 
ktii'un  lion  dry-riardeiiiiig  caustic  mixture,  S'llublf  in  wriiir.  wit! 
cost  .S7.10.  and.  iven  tlienihi"  ila>h  sc.ile  will  not  be  wh"Hy  re- 
itK'.Ved..  r he  cost  gf  cjleicnieally  Fctnovihg  tlie  fl.-isU  >cale.  and 
of  nvHtrab/ing  Hie  acid ,  iistd  is.  prohiliitive.  Ibis  lea\es  the 
s.7nd-blast;is  the  only  practical  metal  cleaning  method  that  will 
provide  a  clean,  inert  surface  tv*  receive  itaim.  .\  coarM  cbau 
saml  *hoiild  be  used.  The  sand-blast  may  also  he  ilsed  to  good 
advantage  in  cleaning  the  metal  prior  ti>  uddin.:  by  ib  iirieitv: 

At  tin.'  McKees  Kocks  shops  all  large  >atid-bla»t  work  is 
done  in  an  elevated  track  sand  storage  house.  The  sand  used  tor 
,  bla>ting  i-s.  iised  again  fot  san<iing  locirmolives.  Ibis  al-o  elitn- 
inait^  the.  trOttHe  frotn  dust  in  other  shops.  The  santl-blast 
can  also  success t'nlly  be  nse^l  for  glass  ornamematiou  work,  anil 
is.  in  fact,  superior  to  the  acid  method  of  cutting.  fbcre  are, 
nevertheb>s,  ca.»es  where  the  chemical  removars  can  be  used  'o 
much  l>etter  a^lvantage  than  the  sand-blast,  especially  on  small 
castings,  drivit^g  wheels,  (b>me  and  sandbox  base  castings. 

F.  A.  Weis  (C.  R.  R.  of  X.  J.)  :     The  sand-blast  not  only  re 
inoves -the  paint.  l«ut  also  the  rust   an*l   tiash   scale,  and  at   the 
5ame  time"  rouRhens  the  mvtal  jtipt   enough  to  allow   tiie   jiaini 
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wiiicb  is  applied  w  adliere  firmly,  better  than  it  could  to  the 
original  i»laiiislied  surface,  and  jthis  lirm  adhesion  not  only  pro- 
tects the  metal  .-urface  better!  Iiut  insures  longer  life  to  the 
paint.      Moreover,    the    oi)eratitii    of     sand-blasting,    when    it    is 


propel  ly  ijoue  with  dry  sand,  i 
ab>ohUeIy  free  from  moisture  o 
ua\  tliat  niight  cause  corrosion 
adhesion  of  the  paint  to  the  sur 
The  sand-l»lastin.n   operation  c 


"odiici-s  a  cliaii  >tirface  that  is 
possible  traces  <if  chemicals  or 
of  the  metal  or  preveiU   a   fn  in 

ace.  '■.  ^  ..;■■'       ;;.'    .; ■'\>::''-:  ' 

nsunies  about  as  much  tinie  as 


i>  re<iiiired  to  apply  the  remover  land  the  lalmr  for  removing  the 
old  paint  would  be  an  additional/cost  over  blasting.  This  leaves 
the  cost  ol  the  remover  to  comipire  with  that  of  tiie  sand,  com- 


pressevl  air  and  tnainteiiance  of 
in,favor  of  blasting.  Ilowever, 
to  be  the  iiext  best  method  to  >a 


lie  blasting  plant,  which  is  also 

have  found  live  u»c  of  removejr 

id-blasting.     -'      ..■.'•'■.■  •"- 


-'ilr  '■  ,-■■:'    •■■'  ;•■■-'..:''■■•■;••. •■■••iJli^ei;  SION  '■  ■.  '  •■■;'::■•,:■.;•:■'■'■  '-  •■; 

John;  G.  t^earhah  |Penn    Iv.  l4. )  :  <  )ur  .sand  house  is  now   ar- 
ranged'  so  t.hat  tw«.>  Operators  c.-ln  work  on  a  e*ar  .at  the:  .same 


time,    the   car   nio\ing   along    pa> 
II.  M.   IJutts   (  .\.   \.  r.  ^v-   11. 
eAevyibiiig   tliat   needs,  it,   ami   ar 
will   C'-niajn   iwei  cars   so  ;is  to 
on   the  cars  iiefore  the  i)rim"ing 
perinuHii'd    with   paint   and    \arni;b   reujovers  of   various   kimls, 
iiUt   Jioui    are    .IS    effective    as    s|nd-blasting.      We    have    sand^ 
Idavted  luie  «»f  our  lirsl-class  vest 
hiiurs,  bui   it  takes  on  an  avenige 


them, 
k. )  ;    We  expect  to  ;sand-blast: 

id.nnning  for  a  building  tliJrt 
)re\  eut  uh  )ist ure  accumuhiting 
:uai   i>  apidiedi  We  have  ex- 


buie  car.s  with  t>vo  itien  in  tivc, 
7=  J  hours.  i;;. 


:  (.Hher  members  state<l  that  ;i  i  ir  c»'uld  be  sand-ldasted  hi  10 
hours  with  a  helper,  and  instanci  s  were  inentione<l  wla-re  Ul-ft: 
mail  cars  bad  bt  en  sand-blasted  .t  a  cost  of  !^  U  car.  Ueganl- 
ing  the  iiumlier  oi"  tinies  it  is  p<L.>-ible  to  use  the  sand,  it  was 
.stated  tl.at  it  <iepend>  on  its  quality,  and  many  have  not  found 
it   po>si])Ic   to   use  it   mure   than   l^ice. 


/  STANDARD  FkHlflHT 

The    stamlarchzing     of    freigiu 


CAR  I.HTTERING 

c.ir     lettering     was      stn-nyly 


ny  instances  were  nienti^ 'ne<l 
Hot  lieing  standard,  consider- 
be    following    rextbitiou    was 


I-ocoihotivc    Painters'   A> 


.favore<l  iiy  the  association,  and  ni 
Avheie.,  on  accotmt  of  the  letterin 
able  .  troulile    had    been    cauSetl. 
adopteil  in  this  regard:      ,. 

■Whereas.  The  Master  Car  attt 
ci.ilion  recognize  the  adveriishig  \;lue  of  the  trade  marks  of  the 
railroads  that  have  been  in  use  for  years,  and  realize  it  would 
lie  Useless  for  us  to  ask  tlicm  to  bspeuse  with  tbi<  invaluable 
medium  "f  reaching  the  public,  but 

"Wberias.   .\  iniiforn>  stenciling 
able  from   the  standitoint ot   shoi) 
cliV>r1s  ha\  e  iaen  ni;ide.  in  the.  past 
by  the  M.  C.   15;  .\ssixfa(ion.  to  m 
or  less  succes* ;  be  it   therefore 

•Res* .Ived.  '1  hat  Ave  renew ;  otir  e 
able,  end;  an*r  that  we  ■:ipj»oint  a  < 
of  letters  and  figures  f..r  this  ptirin 
with  the  M.  t  .,!'..  .Xsso.cialj;-!!.  for 
railroitds.*'   ''      ••:..''  ;■'■*,''    ''  '   V 

•..,';  ■".,•,";.■'*■;■.  >';0T  I  IKK     Hls| 

The  secretary  rejorted.  a  n. ember 


i  ireight  cars  is  very  desir- 
efftciency  and  ecf»nomy,  and 
buili  by  this  association  ;and 
L'lnplish  this  end.  with  more 

orts  to  arrive  at  this  desir- 
>mmittee  to  design  a  series 
.e.  said  cotnmitVee  to  Confer 
its   giiural  a'l.vp|i>.in  «'"  •''! 


The    following    iifbcers    were    ele(  leil    for    the    en.suing    j'car : 


;e?s 


■  f  2<>2. 


.  ...  .   .,^.  .    .  V    ^         ,  .  .    ^  .,  .  -  .  » ^  -      .     >    .      . 

ond  vice-presidem.  John  I",  (iearlii 
an<l  secretary-treasurer,  .\lfred  Pi 
l)etr<jit  received  the  greatest  number 


rh    of    the    Grand     1  runk ; 
.\tlantic   Coast    Line ;    scc- 


President,    T.    J.    1  lutcbinsc.n.    foni 
lirst    vice-presitlent.     II.      iUngevebl 

ond    vice-presidem.    John    I",    (uarlijirt,    Pemisylyania    Railnad 

Dane,     Hoston    &     Maine, 
of  vott  s  fnr  the  next  place 
of  meeting 


I..\BOR  Conditions  in   M.\ss.\ciit's  ;tts.— Labor  conditions  are 
the    worst    since   PX)8  in    Massachust  ;ts,  according  to  the   State 


•".mployment   Biireau.     In  a  single  dak-,  receiuly  3,tXX)  {leople  ap- 
ilied    for   work,  with  only  H2  i)ositi<4is  available. — Iron   .Ige. 


».  ... 


■r- 


.■f:-\- 


Reclaiming   Material   on   the 


Large    Plant    Established    at    Springfield    for 
This  Purpose  Is  Developing  Surprising  Results 


[he    reclamation    plant    of    the    St.    Louis   &   San    Fraiicisco;     -difficult  task, ^         ihc  moral  cfTect  uV>C»n  tlic  force,  fTartiailad\  ill 

•a  plant  of  this  k-in»l,  citnimt  }>ut  be  felt  in  ihc  results  which  afrfc. 
otiiaincd  tr<»tiv  it<  opiraiion  as  a  \vhi>lc.  • 

,   The  scrap  which  is  c<'Ucci<,d   fruin  th<  various,  div-i>i.i.'ns_  ^nd; 
sli«)j»&  i^  »iclrv<?r«^'io  tiic  recla;njaiifm  .i»k»rt  at  the. rate  of  about 
4X)0Q  t<)ns  a  nvoirth.     Thf  t^ircoTv^uiriyl  tor  iKHirllinj;  iintl  sorjtv 


established  at  S])ringtkl(l  (M«>. )  a  little  less  than  a  year  ago^ 
has  many  features  of  special  interest.  In  the  lirst  place,  it  isi: 
hdused  in  what  niis4lu  be  termed  'scrap  buihhnsis  on  scrap 
pniiH-rty."  This,  however,  is  not  nearl\-  as  bad  as  it  souncls,  fot 
the  buihhn«s.  at  least  the  two  n«un  otu-s,  arc  of  >;ul>.stanitia1  coft- 


A  General  View  of  the  Reclamation  Plant  of  the  St.  Louis  &  San  Francisco  at  Springfield  (Mo.) 


':  struct iou.  atnl  were  oriyinal]>  built  a.sthvnlain  shops  oftltc 
.  ka;n.s,as  V\\\,  I'orrt  .Scott  &  Memphis,  bttt  Avere  prxictically 
•:  abandone*!  when  the  new  l"rise<>  >Iiot)s  were  built  oh  the  other 
.  .side  of  the  town  several  year.s  ago.  The.  plimt  is  located  abntjt 
-  one-(piarter  mile  south  of  the  passertf?e.r  station  atSpringticld; 
/That  part   of   the  yard   whiclr  is   used   ftir   the   Unloading  "aitd 


rug  it  ai>d  carryitij^  <_>«  the  wiirk  «'>f  Tt'Cl^;iiH:"ili<>n.<on«'«;s  of  aboilt '  ..^ 
25^5^.  einployecs.     L'hesr  art;  in  dtri'Ct  charge  :^»f, a  &tipertt>ten<lerit.->     ? 
who  reports  <hrect  to  tlu'  chief  p«reh;isiii«  ir.tVu-erv  and  i]i,iclude  iji   :- 
general  forenjuny  a  d»ick  fi irvnian,  an  <>tlicc  sVfitf  di  f.y\  iiuii.  a    .v  • 
juarhrne  s^hop  aiWl  tiir  rooni  force  <.»i  15  uieiTV- 14  fncii  in  yhv  bdji:   "■ 
*;hoj),  37  in  the  lihicksmith  >h^l>;  tVve  in*  the.  track  «iateri;tt  an«l     '; 


General    View   of   Scrap  Yard    and    Reclamation    Plant. 


v-storaye  of  scrap  formerly  consisted  in  large  part  of  the  low,  an^ 
V even  and  eroded  slope  of  a  creek.     This  has  been  leveled  and 
filled  excei)t  for  the  channel  bed  and  serves  its  purpose  admirably, 
as  indicated  in  the  general  views  of  the  plant. 

The  buildings  are  kept  well  painted  and  a  more  or  less  suc- 

•cessful  attempt  has  been  made  to  keep  the  plant  in  a  neat  and 

'  orderly   condition.      From    the   very  nature   oi  tilings  this   is   a 


frog  shop.  14  in  the  carinnter  shop,  eight  in  the  <) x weld  depart- '<>; 
ment  and  about  150  in  the  miscellaneOu.s^  force.;;::        ;  V. :  V;     .;        ;- 

.\s   the  cars  containing  scrap  arrive  they   .irc   unloade<l  hy  #■ 
Brown  hoist  e»|uippe<i  with   an  electric   magnet.      Thf  >orting  ^7 
done  by  small  gangs  of  men  un<ler  the  super\  ision  «+f  a  **'r«'Wiani. .  ." 
who  thoroughly  understands  material.-    A  large  part  of  the  scrap    V.^ 
is  of  no  use.  a.s  £  af  as  re-appHcation  to  cars  .aftid  Jocomotives  <nr  . 
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roadway  is  cunccrr.cd  and  this  is  merely  sorted  into  piles  ac- 
-Gording  to  the  class  and  grade  and  is  again  loaded  on  cars  by  the 
hoist  and  shijjped  and  sold  to  scrap  dealers.  The  remainder,  pos- 
sibly from  20  to  25  per  cent  of  the  total,  furnishes  the  basis  of 
the   reclamation   plant's   protitaljle  operation. 

In    deve!oi)ing    this    work    of    rc'clamatinn.    it    was    rec(\gni7cd 


I 

Ml 

I    1 

1 

i  i^'l 

FfTT 

- 

1  '- 

^7> 

'':*^:- 

^  '^^"^ 

Sj^g^i;^!5^jM>* 

-i^ 

-r7 

^   ."  '    -i' 

As  may  be  seen  from  the  jphotograjihs,  the  main  buildings 
which  house  the  machinery  ari  located  at  one  end  of  the  scrap 
yard.  The  other  smaller  buildaigs,  which  have  been  constructed 
at  a  comparatively  small  cost  irom  scrap  lumber  and  old  metal 
car  roofs,  are  so  located  as  t^  facilitate  the  movement  of  the 
various  classes  of  material  whith  they  handle,  cutting  down  lost 
motion  and  wasteful  moves  to  ; .  minimum. 

BOLTS   .fNO   NUTS  • 

All  the  bolts  which  are  sorte 
of   the   smaller   l)uildings,   whic 


1  from  the  scrap  are  sent  to  one 
is   equipped   with   a   shear  and 


A  Group  of  Bolt  Cutters  in  the   Machine  Shop 

that  it  might  easily  be  overdone  and  thus  neutralize  all  of  the 
gain  whiih  could  I)e  made  if  the  efforts  were  concentrated  on 
that  part  which  might  I)e  reclaimed  with  profit.  To  guard  against 
mistakes  of  this  kind  each  item  is  carefully  studied  and  analyzed 
and  where  there  is  any  question  as  to  the  strength  or  dural)ility 
of  the  part  for  the  purpose  for  which  it  is  intended,  efforts  are 
made  to  follow  it  into  service.  .\s  all  of  the  reclaimed  metal 
parts  are  dipped  in  an  asphaltum  mixture  before  they  are  sent  to 
the  shops  and  storehouses,  it  is  easy  to  spot  them  in  the  store- 
house stock  and  to  recogni;:e  them  when  they  are   replaced   on 


Two   cf  the   IVlultiple-Spindle   Nut  Tappers  Which   Were   Reclaimed 

from  Scrap  .  ''  - 

i  &: 

three  small  air  operated  hammers.      The  damaged  ends  are  cut 
off  and   the   bolts   are   straightened   under   the   hammers.     They 
are  then   sorted  by  diameters  an4   lengths  and  are  sent  to  the      •  j.- 
machine  shop,  where  they  are   re|-threaded.     There   is  provided     .    '/: 


Unloading   Scrap  With  a  Three-Ton   Hoist   Equipped    With   an    Electric    Magnet 


cars  and  locomotives.  It  is  thus  possible  to  more  or  less  readily 
locate  any  breakage  or  failure  on  a  large  scale  of  parts  which 
have  passed  tlirough  the  reclamation  plant.  The  mechanical  de- 
partment o']".cers  are  constantly  on  the  lookout  for  possilile  cases 
+if  this  kind. 


for  this  purpose  one  single-head  b(^lt  cutter,  three  double-head 
machines  and  one  triple-head  machite.  The  scrap  nuts  are  first 
annealed  and  are  then  placed  in  a  rattler  and  cleaned ;  they  are 
then  sorted  in  sizes  and  retapped  on  four  tapping  machines,  each 
of  which  is  equipped  with  seven  spimdles.     In  all  cases  nuts  are 
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screwed  on  the  newly  threaded  bolts  hefore  they  are  sent  to  the 
storehouse.  It  is  true  that  before  the  establishment  of  the  rec- 
lamation plant,  many  of  these  bolts  and  nuts  were  reclaimed. 
It  was  a  more  expensive  process,  however,  because  the  machines 
were  scattered  at  the  different  shops  and  were  not  worked  as 
efficiently  as  is  possible  where  they  are  grouped  together  in  one 
department  and  have  a  sufficient  amount  of  work  to  keep  them 
working  to  capacity  at  all  times.  In  all  cases  it  has  been  found 
possible  to  speed  up  the  machines  and  thus  increase  the  output. 


k 

■                 wn   t  i^^M 

^^^^mm  P^^B^^^  c^'^*'^ " 
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Good  Material  Which  Has  Been  Picked  from  Scrap  for  Future  Use 

Practically  all  of  the  work  in  the  reclamation  plant  is  done  on  a 
piece  work  basis. 

A  large  number  of  new  bolts  and  pins  are  also  made  from 
round  iron  which  is  taken  from  the  scrap,  straightened  and  cut 
to  proper  lengths.  For  the  heading  of  these  bolts  two  machines 
are  used  which   were   reclaimed   from   scrap.     Practically  all  of^ 


rnalerial  cost,  plus  a  proper  allowance  for  snperviston  and  over- 
head expense. 

^  AIR   BRAKES    AND    AIR    HOSE  '  'r-   "''"'''■'-'"'']- 

The  main  building,  which  contains  the  machine  shop  and  the 
bolt  and  nut  machinery,  also  has  a  section  for  repairing  and 
cleaning  air  brake  apparatus  and  for  working  over  air  and  steam 
hose.  The  hose  and  fittings  are  first  stripjied  with  home-made 
devices;  about  90  per  cent  of  the  fittings  are  practically  as  good 
as  new  when  they  have  been  cleaned  and  new  gaskets  have  bee  i 
applied.     The   greater   part   of   the   hose   is   useless,   although  .* 


A   Pile  of  Shovels  with   Broken   IHandies  and   Bent  Blades   Is  Shown 
at  the  Right  and  a  Number  of  Repaired  Shovels  at  the  Left 

certain  proportion  of  it  is  fit  for  splicing  and  using  on  work 
equipment  or  for  working  over  for  dummy  hose.  In  one  month, 
for  instance,  230  steam  heat  hose  were  overhauled,  the  old  fittings 
being  applied  to  new  hose  in  most  cases.  In  the  same  way  2,505 
air  hose  were  overhauled.  706  air  hose  were  spliced  and  53 
dummy  hose  were  fitted  up. 
in  this  department  triple  valves,  angle  cocks,  relief  valves  and 


Reclamation    Plant    Machine    Shop 


the  bolts  which  are  required  on  the  railroad  are  now  being  re- 
claimed or  made  at  the  reclamation  plant.  During  one  month 
157,082  machine  bolts  were  reclaimed  or  made  from  scrap  or 
new  material  at  an  estimated  saving  of  $1,953.50  as  compared  to 
the  value  of  new  bolts.     This  is  on  the  basis  of  direct  labor  and 


various  other  pipe  and  air  fittings  are  overhauled  and  placed  in 
a  serviceable  condition,  often  at  a  comparatively  small  expense. 
A  typical  month  shows  the  overhauling  and  reclaiming  of  247 
angle  cocks,  29  cut-out  cocks,  and  283  globe  valves. 

A  large  portion  of  this  same  building  is  used  for  the  repairing 
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ln.iist  ami  ^hijtycd  ;;n(l  ^^l;'M  ti>  scra;>  <lraKr>.      Tlu-  rcniaiiitKr.  iii.>-       \aril.      I  lu-  <>tlur  >inalKr  IniiM 


«if'ly   trcnii  2U  i>>  25  j««.-r  i-i'iii  I'f  thf  loial.   l';irni^lu-  tlir  liasis.ut.      at  a  cotnparatix  i-ly  >niall  cn-i     r<>tn  M-rap  luinln-r  ami   old  metal 
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,tUe   ridamalit.m   plants   protitaliU-   ii];trati<'n. 


li;-^. 


\\liii.li  Iia\i.'  Imii  onn-inu-tcd 


oar   roofs,   are   so   located   as   ti     facilitate   tlie   luoxenient   of   the 


4m   Vk-vo''>?Mt'»'J'-  lliTs"  \v-tirl<    of    nclamation.    it    ua^    reco-^ni/td       \:irions  classt-s  of  material  whiili  tluy  iiaiidle.  cutting  down  lost.. 

Ill  .tioii  and  wasteful  iiio\i<  to  ;    niitiinunn.      ■'-  .;.'   •■■'-;•!  ■   ;.'.'     .  ■ 
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\'l  the  tiolts   whicli   arc   -.oric|    from   the  >-crap  a.re  sent  to  one 
f   ih;    ■^mailer   Imildinys;.  wliicl  .i:«  ct|i^iis;>f4  vyitU  a   shear   an*! 


A   Group  of   Bolt   Cutters   in   the    Machine   Shop 

ihat.  it  miv:lrt  t*i«^ily  Iv  overiiiiine  and  thtrs  mrtvali/i'  all  of  tin- 
iiatn  wliiili  coitlil  lie  made  if  the  efforts  were  c  ■iicent rated  on 
that  part  which  tniuhl  I>e  reclaitned  with  profit.  {,,  liuard  a.^ainst 
mistakes  of  this  kiml  each  item  is  carefully  studied  and  analy/eii 
'.in«l  wlure  thert'  is  JMi.v  .iiiiestioii  a.-  lo  tlie  >treni;ili  or  dnraliility 
i»|  the  pari  for  the  puqjivse  for  which  it  is  intended,  elt'oris  are 
nla«U-  to  follow-  it  into  service.  .\s  alluf  the  reclaimed  metal 
parts  are  dipjH'd  in  an  asphaltuni  mi.xture  liefore  tlie\  are  ^em  to 
the  shop*!  aD«i  Ktorchjiili^t'S;  h  Is  easy  tliem   in   tlu-  *tore- 

houisie  .stock   and   liv.l\cfij{nj;:e^^  when   tlu\    are   replaceil   on 


Two   cf  the   Multiple-Spindle    Nuta  Tappers   Which    Were   Reclaimed 

from  ^crap 
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damaiied   eUiU  are  cut 
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Unlo.Tding    Sc:v!p    With    a    Three-Ton    Heist    Equipped    With    an    Elsctric    Magnek 


cars  and  l«iv"i>;ni.ttvv:V. '  It.  is  tUits  jios.sihie  to  nioie  or  les>  readilx 
locate  any  I>reaka.!*e  f>r  failttre  on  a  hirye  -cale  of  parts  which 
Jiave  passed  itirough  the  reclamation  idaiit.      The  mechanical  de- 

f)anment  <«!l'i'efs^'JtfV  amstantly  oii  the  look..ut   for  po--ii,|e  ca.svs       then  sorted  in  >i/.es  and  retajiped  on 
'!«>rthi«-  kind;  ':'^-'-..:^'  ■    ^  •     '  \',    •.■  ■  -^'c;.-  :., 


lor  tlii>  pnriio>e  one  smiile-lieail  lioli  cutter,  three  douhle-liead 
m:'.chine<  and  one  triple-head  machi  le.  I  he  scraji  nuts  arc  lirst 
anneaK-d  and  are  then   iilaced  in  a   t  littler  and  cleaned:  they  are 


four  tapi)ini;  machines,  each 
of  which  i>  ei|uiiiiie<l   with   ^exen   spiidUs.      In  all  cases  mit.>  are 
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scrcwcff  on  the  luwly  tlircarled  IxMts  licfcfo  tlu>  isrc  sent  to  tlu' 
st>'rtli"tisr.  h  iv  true  tl.at  ]iit<irc  the  v>t;Uili>lmRiU  of  tii<.'  rcc^ 
jaiiiatii'ii  I'h.iit.  ir.aii.  .if  tlu-sr  hr>Us  aiuf  nuts  were  rcclahiK-d.: 
It.  was  a  inorc  cxiH ii-.i\ c  pre tctss.h«>\vvver;, localise  tht'  machines 
wvri-  scaitfrtcl  at  tlif  tHi'iVrcnt  shops  and  wt-rc  riiit  worked  as 
•cf'tificutly  as  is  iwissible  whtrt.-  lliey  aro  jiroupcd  togcthir  in  oiu' 
(IvpartuKMU  atid  have  n  iiitfiiciont  ani'itnit  'it  \v<irk  to  ktep  them 
r-xyMrkiiijir  to  capacity  at  all  time*;; -In:  all  cases  H  has  l><?c*»J[rrtm(J: 
~^His>ili!e  to  s,;eed  i!ir  tlu-  niachims  ami  thtts  intre::se  the  putj^^^ 


nutteria!  cost,  pins  a  proper  ;Jl<)«arici^  .|<^t^^ 

head  expense.  .,■   .  .    ^   :;'';:^     .■  ■  ..■:■-;..",%■.  v-i  •. 

:';■'■:-■■'  ''■■■;;■  'ai-k  rtKAKicsAxif.Aik' mjise;  ■'■-■'"■".-;  ■  .'..,( ;.';^'^'' 
riu*  main  hiiihliny.  wliich  ctiiilaiths  ,;t!i<V:niachiiVjcr  sho;r  and  the; 
hi  lit  atid  titit  machinery,  als'  >  hi]ts' a  jst"Cti<  >n  t.)r  repainiijj"  and 
cleaninjj;  air  lirake  apparatus  an<it«r  xvofkinfi  over  air  and  i^teatn 
liose,  1  he  1io>e  and  litlinjiS  are  tir>t  >lfipjied  wi'tH  home-made 
devic^fs :  ahont  *X)  per  cent  of  the  liltmiis  are  practically  as  g<'«.'d 
a.>v  hew  when  they  have  heen  deune-d  and  new  !i'i:>l<»*t^  havi  l«ce i 
applieil.'lhe; greater   partv<»t   tllc'  host?  is  i;stivV!*^'^;«^ 


A    Pile  of  Shovels  vwilh    Broken    Handles  and    Bent 
at  the  Right  and  a   Number  of  Repaired  Shovel 


Blades    Is   Shewn 
s  at  the  Left 


Good  Material  Which  Has  Been   Picked  from  Scrap  for  Future  Use 

I'ractically  all  of  the  wurk  in  the  reclamation  plant  is  done  <m  a 
p^ece  work  hasis. 

A  larye  munl)er  of  new  liolt>  and  pins  .ai"e  also  iTlade  frotn 
-rjtiiirid  iron  which  is  taken  from  the  scrap,  straitrhtened  and  cut 
to  projter  lenj^ths.  J"vir  the  heatlins;  of  these  holts  two  tnachine> 
ah'  .iisyd.  vvhich ...wc^^^  from   scrap.     Practically   all   of. 


usinR  on  woTk. 

In  one  muntlu 

»  the  old  littin-^s 


certain  proportion  iaf  it  is  ht  £<*  splictnii  anvl 
e(piiptiient  or  for  wurkinji  over  tor  dtunmy  luxe, 
for  instance.  230  steam  heat  hose  were  owrhanle'l 
being  ai>plied  to  new  hose  in  n>ost  cases.  In  tlic  same  vv<iy  2,H}r' 
air  hose  ivere  overhaule<l.  /(•()  air  hitst  w^r^"  sidice<l  and  53 
dnmmy  hose  wer^jltted  up.  -u  ;  .:   "■\,  •  \v  .=  %    .  -      :   r       -^   > 

lit  this  <le|)anment  triple  valve<;.;ingfe  c<K'ks,  jrc"Kef  \'4tv<»^  awl 


Reclamation    Plant    IV.achine   Shcp 


thj^.  holts  which  are  re<iin'ri.l  oil  the  railroad  are  now  heiivs.  fe-' 
diinied  cir  made  at  tlie  reclamation  jilant.  Dnrini;  one  month 
l."'7.nsj  niachine  holts  were  reclaimed  or  made  from  scrap  or 
new  tnaterial  at  an  estimated  saving  of  $1,953.50  as  compared  to 
tile  \ahu-  of  new  liojts.      I  his  is  bii  the  1>asis  of  direct  lahor  and; 


yarjons  •♦iher  pipe  an<I  air  fittitis,^s  ate  overlianlecl  and  i)tatred  in 
a  serviceable  con<lition.  often  at   a  comparatively   small  cx4)ense. 
A   tyi>ical  month   show  s   the   oxerhanliny   and   reclaiming  of  247,; 
anjile  cock.s.  29  cnt-oiit  cocks,  and  J.'^3  i;lol>e  valves.  ."'", - 
A  large  pc>rtion  of  this  same  littildini-  is  nsed  for  the  r*,'i>airins 
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of  damaged  tantems,  markers,  gage  lamps,  classification  lamps, 
switch  lamps,  oil  cans  and  other  locomotive  supplies.  The  item 
of  locomotive  supplies  will  probably  not  amount  to  a  very  large 
factor,  however,  because  of  the  steps  which  are  being  taken  by 
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When  this  has  been  done  and 


three  cars  to  make  a  new  car 
the  car  has  been  properly  painted  it  is  usually  difficult  to  tell  it 
from  a  new  car.  This  is  also  tr^ie  of  baggage  trucks,  track  drills, 
jacks,  track  levels  and  station  sjvids.    ."Xs  an  example,  one  month 


Pneumatic   Spike   Straightening    Machine 


the  mechanical  department  to  standardize  and  give  special  atten- 
tion to  the  proper  use  and  maintenance  of  this  material. 

v  ..,     :  ROADW.W    M.\TERIAL 

A  large  part  of  the  main  shop  is  used  for  the  rebuilding  of 
damaged   hand   and   ])nsli   cars   which  are  picked   up  and   sent   to 


••  ■■■■:■<■. 


Crane   and    Vat   for    Immersing    Reclaimed    Material    in    Mixture   of 

Asphaltum 

showed  the  reclaiming  of  23  track  jacks,  45  hand  cars,  6  baggage 
wagons,  48  warehouse  trucks,  8  oush  cars,  and  5  station  settees, 
with  an  estimated  saving  of  appipximately  $1,000. 

Another  part  of  the  shop,  whic^  is  of  more  than  ordinary  in- 
terest, is  that  in  which  the  shovels,  scoops  and  scythes  are  re- 
handled  and  straightened  up.  This  portion  of  the  shop  is  shown 
in   one  of  the  photographs.     The',  12  in.   shovels  are   cut   l)ack   a 


^EtP  LIGHTS  AWAY. 


Part  of  Carload  of  Reclaimed   Material   Ready  for  Shipment  to  the 

Store   Department 

the  reclamation  plant  as  scrap.     In  some  cases  where  the  cars 
are  badly  damaged  it  may  require  the  good  parts  from  two  or 


The  Oxweld  Station  at  the  Reclamation   Plant 

ma.ximum  of  2  in.  About  90  4)er  ceiit  of  the  shovels  which  come 
to  the  reclamation  plant  in  the  sctap  may  be  reclaimed  in  this 
way.  A  typical  month  shows  the  reclaiming  of  418  track  shovels 
with  a  saving  of  between  $90  and  $1100. 

Another  special  feature  is  thatl  of  cable  repairs.  A  large 
amount  of  valuable  material  of  this  sort  is  lost  on  many  roads 
because  of  the  lack  of  an  expert  m  splicing  and  repairing  the 
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cables.  Realizing  this,  the  superintendent  of  the  reclamation  plant 
deliberately  set  out  to  locate  a  competent  man  to  do  this  sort  of 
work,  preferably  with  experience  in  the  navy.  The  result  has 
been  most  gratifying.  .^     v^ 

BLACKSMITH    SHOP  ': 

The  blacksmith  shop  works  over  a  large  number  of  parts  which 
come  to  it  more  or  less  damaged,  and  manufactures  a  considerable 


■'        '•     -        •      •■     V  ■        '   TR.\CK    SPIKES  •■"■  '-''■       ■'•■"■"•      ■'.-■ 

Hundreds  of  track  spikes  are  annealed  and  reclaimed  each  day. 
As  these  are  sorted  out  from  the  scrap  pile  they  are  transferred 
to  a  small  building  which  is  fitted  with  a  pneumatic  hammer  and 
is  used  only  for  the  straightening  of  spikes.  Such  spikes  as  do 
not  come  up  to  a  certain  standard  are,  of  course,  scrapped,  but 
the  large  number  that  can  be  reclaimed  is  surprising.  Scrap 
washers  after  being  rattled  with  the  spikes,  nuts,  air  hose 
couplings,  etc.,  are  treated  in  the  same  way. 

•_....::,  CEMENT   SACKS 

Cement  sacks  used  in  connection  with  construction  work  are 
carefully    gathered    and     forwarded    to    the    reclamation    plant. 


■•■■  '-■..  ^  ■ 


Welding    Car    Bolsters   with    the    Oxy-Acetylene    Process 

amount  of  material  from  scrap.  It  is  showing  a  profit  of  from 
$1,500  to  $1,800  a  week.  Track  tools  o!  all  kinds,  including 
adzes,  spike  mauls,  clay  picks,  claw  Ijars,  lining  bars  and  tamp- 
ing bars  are  straightened  and  re-dressed.  Broken  coil  springs 
are  heated  and  drawn  out  with  an  air  machine  and  are  then 
made  into  jack  bars,  lining  bars,  drift  pins  and  similar  parts.  A 
large  shear  is  provided  for  shearing  the  coupler  yoke  rivets  and 


A    Broken    Coupler   and    a    Similar   One    Which    Has    Been    Repaired 
by  the  Oxy-Acetylene  Process 

Usually  these  are  torn  and  damaged  frotii  rough  hatidling  in 
opening;  an  old  box  car  has  been  fitted  up  for  handling  these 
and  one  of  the  older  emplojees  gives  all  his  time  to  sorting  and 
repairing  them.  As  many  as  1,365  sacks  were  reclaimed  in  one 
month,  resulting  in  a  net  saving  of  about  $84. 

...  --    .-.  OIL   AND   WASTE 

One   of   the    strialler   buildings    is   equipped   with    electrically 
driven  centrifugal  separators  which  thoroughly  clean  the  soiled 


Repairing     Car     Bolsters,     a     Journal     Bex 

Oxy-Acetylene 


and     a     Coupler     with 


the  good  parts  are  reclaimed.  A  shear  is  provided  for  cutting 
bars  and  rods  to  length.  A  considerable  number  of  brake  rods 
are  straightened  and  in  many  cases  new  ends  are  welded  on. 

The  manufacture  of  material  from  scrap  relieves  the  black- 
smith shops  at  the  different  shop  plants  of  much  of  this  work. 
For  instance,  round  iron  is  cut  into  suitable  sizes  and  headed 
for  bolts  and  made  into  pins ;  bar  iron  which  comes  to  the  plant 
as  scrap  is  worked  up  into  drawbar  shims,  carrier  irons  and  other 
locomotive  and  car  parts.  One  end  of  the  smith  shop  is  used 
for  relining  journal  brasses.  Exceptional  results  have  been  ob- 
tained by  welding  carbon  steel  points  on  picks.  These  have 
given  good  service  and  are  said  to  be  better  than  new  tools. 


Broken  Sional  Post  a4ici  Relay  Box  Awaiting   Repairs 

and  oil  soaked  waste  which  has  been  taken  from  journal  boxes, 
and  also  reclaims  the  oil.  The  net  return  from  this  department 
runs  from  $200  to  $300  a  month. 

BRASS    SCRAP  -:.■..-.• 

Special  attention  is  given  to  the  brass  scrap  because  of  its  value, 
even  as  scrap.  A  small  house  has  been  built  from  old  car  timbers 
and  metal  car  roofs  which  has  a  number  of  bins  for  the  diflFereat 
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of  Ic«;<>iriioiiye'su|>jil|es  vvill  ]ir.  il.alily  net  aiiKiuiit  to  a  v»t>   lar.m.-       fri'in  a  new  car.     'I  lii-.  js  als..  i 
factor,  liowuver,  because  cf  tin-   -tiiiv   uliicli   .iri'   luiiit:   laUi'ii   liy       iacks.  track  U\cls  ami  >tatit'ii 
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Wlun  tliis  1ia>  liccn  doiu-  ami 


of  dani.itrt'tJ  ljinUTti5f.  markers,  jrapc  lamps,  classification  lamps.      three  cars  i.)  make  a  new  car 

switch  lamps.  <>il  cans,  ami  other  JocciniMtive   supplies.      I  he   item       the  ear  ha^   heeii  i>r..perly   p.iinkd   it   is   usuallv    (lil'ticult   t<>  tell   it 


r  le  of  liaiiKa.iie  trucks,  track  drills. 

s|<i(ls.      \»  an  exaniiile.  oiu-  month   ; 
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-         V.;.  .r      Pneumatic    Spike    Straightening    Machine 

the  mechanical  (lei)artmii*nt:;to  stantlardi/e  and  siive  speci.il  alien 
•tk>n  to  tlw;  proper  ilse  aijiltTiainteiiance  oi  tlii>  material. 

..       J.     :      .       ">      Roxinv.vY  matkkiai.  '    • 

A  lartie -pat^t  Of' tin'  m;»in   shop  is  itsed   for  the  refmildincr  of 
iil;»mai:eil   hand   .nnil    pi-<h   cars    which   are   i>icki<I    up   and    sent    to 


■u1''-^-. 


■y-  -[J:: 


7;. ^■;/ (•■;■• 


Crane    and    Vat    for    Immersing    Reclaimed    Material    in    Mixtore    of 
,     .,  Asphc  Itum  . 

sill. wed  the  feclainnn<^  of  2,^  trad  jacks.  4.^  iiaml  cars,  (>  haiii;aye 
wasons.  4><  warehouse  trucks.  S  ush  cars,  aiul  5  .station  settees, 
with  ;in  estiniattd   savinji  of  aiij)!  >ximately  $1.()00 

Another  part  of  the  slui|).  uhi*  h  is  of  more  than  orditiary  in- 
i«  rest,  js  that  in  which  the  shovjls,  scoops  and  scythes  are  re- 
liandleil  ;ind  straightened  tip.  Tils  portion  of  the  shop  is  shown 
ill    'in    .if   the   phot.  ii;ra|ili<.       Tlnl  IJ   in.    sh..\cls   are   cm    li.ick    a 


■.•■■■*- 


Part   of  Carload   of   Reclaimed    Material    Ready   for   Shipment  to   the 
-        .,.        ••;..   Store   Department       ,.^         -, 

the   reclamation  plant  as  scrai).      In  some  cases  where  the  cars 
•are  hadly   damai*ed   it   may   reipiire  the   «ood   jiarts   from   two  or 


■  > .  ■?■•  •    •.. 

■  -.-,..1'.  •■:'.  •.. .. 
■''■  ■  ■'■  *• .  -'.' 

•  ■  .'•     i**'   '    "^ 

'0?  •■:.:  ■'■• 


'  ■..<  -..."  .V.-'-.- 


The  Oxweld  Station  at  th  >  Reclamation   Plant 

maximum  of  2  in.  .\hoUt  'X)  per  ce  n  of  tiu  sli,,vels  which  come 
lo  the  reclamation  plant  in  the  sci  ap  may  he  reclaimed  in  this 
way.  A  typical  month  shows  the  r<  claimini-  of  418  track  shovels 
with  a  sa\  intj  of  lutween  $^^0  and  $  00. 

.Another  special  feature  is  that  of  cahle  rei)airs.  .\  large 
amount  of  valuahle  material  of  thi  sort  is  lost  on  many  roads 
hecanse  of  the  lack  of  an   expert    ii   splicing  and   repairing  the 
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calJi's.  I\c;ili/iii;^  tlii-.,  tlu-  suinriiUiiKk'nt  of  tlk-  reclamation  plant 
ilclil'i ratily  set  <>m  i<>  locate  a  comiHicni  man  to  do  this  s<>rt  of 
■vvork.  jircfcral'ly  with  experience  in  the  liavy.  The  result  ha- 
becn  most  iiratifyins.  ,.. 

;  in.ACKSMITH     SlIOP    -    '        ' '  ■^'     -  •      ■     .r^     " 

llie  l)lack>niith  shop  \vi >rks  over  a  large  ntunber  of  parts  which 
tofnetoit  more  or  less  damaged,  and  manufactures  a  considerable 


L  ^^:  m 

B'   ^^p^*"'^ 
ill     ^  #      1 

t 

-  Weeding    Car    Bolsters  v/ith    the    Oxy-Acetylene    Process 

Jii'ioinii  of  material  from  scrap,  h  is  showing  a  protil  of  fr<»iti 
/?^1,5U(  to  Sl.SdO  a  week.  Track  tools  of  all  kittds.  including 
ad/es.  .-pike  mauls,  clay  picks,  claw  liar>,  lining  bar>  ami  tamp 
ing  bars  are  straightiiud  aixl  re-dre!vse<l.  IVroken  coil  .springs 
ure  heated  and  drawn  "Ut  with  an  air  machine  and  are  tlleit 
made  into  jack  l)ars.  linini:  bars,  drift  jiins  and  «.imilar  i)arts.  A 
larcc  shear  is  provided  for  sluarin:^  tlic  C'lUplcr  \ok<    rivets  and 


hi^Hvv4 

___^i^'^»E^H 

H 

Repairing     Car     Bolsters,     a     Journal     Bex 

;'r:  ^r    ..'    ,']■■:      ■^'-'    •.!'.  Oxy-Acetylene 


and     a     Coupler    .with 


-tile  good  ii.irt-^  are  ridaimeil.  .\  shear  is  provided  for  cutting 
bars  and  rod>  to  length.  A  c6nsi<lcralile  nmnber of  brake  rods 
are  straightened  and  in  many  cases  new  ends  are  welded  on.  -;v 
The  mamifacture  of  materi.d  from  scrap  relieves  the  black- 
Muith  shops  at  tile  ditfereiU  shop  plani-  of  much  uf  this  work. 
I'or  instance,  round  iron  is  cut  into  suitable  sizes  and  headed 
tor  bolts  anil  made  into  pins  :  bar  iron  which  comes  to  the  plant 
as  scrap  is  worked  up  into  dniwbar  shims,  carrier  iron?  and  other 
locomotive  and  car  i)arls.  One  en<l  of  the  smith  shop  is  useil 
for  relininu  iournal  brasses.  Exceptional  residts  have  been  ob- 
tained liy  Welding  carbon  steel  points  on  picks.  These  have 
given  Ljood  service  and  are  ^aiil  to  be  better  than  new  tools.      = 


V '-  ■■ '^'    ''    •■"-'.■■"''■'•-'-  Tk.u'K  snKKS' ■---■>-.■'      ;-.■-■-    ■:■      ■     .I"-      //■ 

Hundreds  of  track  spikes  are  aiincaJed  and  reclaimed  each  day. 
.\s  these  jare  sorted  o.ut  fr*)in,  the  scrap,  pile  they  are  tr«it»sf*"rr«fd 
to  a  small  hniMint^  which  is  filled  with  a  imenmatic  hammer  arid 
is  used  only  for  the  str;iif;hlening  of  spikes.  Such  spikes  as  d*.v 
not  Come  up  t<)  a  certain  standard  are,  of  course.  ,«.crai>pe<l.  btu 
the-  large  nnrnbef  that  can  be  rectiimetT  ij;  siirj>rising.  Sirap 
Waslu'rs  aftel-  being  rattled  with  the  s^jike-si^Hls,  air  hose 
conpliirgs;  etc..  are  treated  in  the  saiile  way.,     i  "V-    /  .  \    V  :^       > 

>  ■'^r-:'--.   ■■■.'.    :  .CKMEXt^^iVcKS  vv^'.v' :."■;: '■'■.v^.^'•^■.^  -    ' 

Ccmeiit  saAs  ttsed  in  c<niiicction  with  ifdJistriictmti  -work  ate  . 
carefully     vathert-d     atvl     iVprwarded    to    the    reclamation     plant. 


A    Broken    Coupler    and    a    Similar    One    Which    Has    Been    Repaired 
•  ,;,       .  by  the  Oxy-Acetylene   Process  •....■/- ...^    ' 


I'sually  these  are  torn  and  <lan>aged"froTn-  rough  hatvdltng  iti 
opening;  an  old  b<)x  varhas  been  ljtte<l  up  lor  handling  these 
and  ohe*»f  tlK'ttldcr  employees  gives  all  his  time  to  sorting  and 
repairing  them.  ,A4'"^'^y*i'?I*3'^'^  sacks  were  reclairnecl  in  one 
month,  restdfingifl.aiH't  saving  of  alioiit. $84;      •  -•, 

Oiic!   of   the   Vmalkr   bnildings   is   etpiippcd  With    clcctficatly 
driven   cent rifii<jal    separator-  \vhich   tboroni^bly   clean   tlie   s«>i1ed 


Broken   Signal   Post  and   Relay   Box  Awaiting  «epa;«5»    v  >  r/. 

and  oil  soaked  Waste  whk-h  has  been  taken  frorii  journal  lx»ves. 
and  also  reclaims  the  oil.  The  net  return  from  this  deparuuent 
runs  from  ^200  to  $300  a  uionth.      ', :(  •>  ,  -: :  ^      •.  ■   ;  ;.  ^     '  :  .     : - 

:'■"■•  ^'v^:'^  ".:';,:.'.:"■'■"'■• '■■  SRAss-'sciiAp;!  >;v:',:~':':  "■ '^^-'-'i -'  -';"■■ 
Special  attention  is  given  to  the  brass  scrap  because  of  its  value, 
even  as  scrap.    A  small  h«»use  has  been  built  from  old  car  timWrs 
and  metal  car  roofs  which  has  a  number  of  bins  for  the  different 
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classes  of  Tirass.  a  scale  lieing  placecl  at  the  entrance  to  the  build- 
ing in  order  acturately  to  keep  a  check  on  all  of  the  material. 

y/\  \:-''^r-   ^  "brake   BEAMS 

'The  reclaiming  of  hrake  beams  is  segregated  in  a  small  build- 
ing l)ecause  of  the  danger  of  dying  rivet  heads  in  stripping. 
•All   brake  beams   which  are   not  too  badly  twisted  or  damaged 


A    Worn    Crossing    Frog    and    a    Similar    One    Repaired    by   the    Oxy- 

Acetylene   Process 

are  straightened  in  a  bulldozer  and  are  refitted  with  new  heads 
and  fulcrum  castmgs  if  necessary.  Truss  rods  for  these  beams 
are  made  in  the  blacksmith  shop  from  scrap  material.  Hrake 
hangers  which  have  been  damaged  or  distorted  are  straightened 
and  fitted  for  further  use.     In  one  month  1,692  brake  beams  were 


ci'.tting.  The  generating  apparatus  and  the  oxygen  tanks,  as  well 
as  the  supply  of  carl)ide,  are  loused  in  a  small  building  centrally 
located.  The  pipin^.^  at  the  icclamati<^n  plant  is  entirely  under- 
ground and  consists  of  abou     l.O'.IO  ft.  each  of  pipe  for  oxygen 


Culling    a   Scrap    Underframe,   T^us   Saving   the   Usable    Parts   and 
Securing   a    Higher!  Price  for  the  Scrap 

and  for  the  acetylene  gas.  Thfre  are  12  outlets  or  stations  on 
this  line  and  at  present  a  force  (if  eight  welding  operators  is  kept 
steadily  at  work.  | 


The  Shop  in  Which  Frogs  and  Switches  Are  Repaired  and   Reassembled 


reclaimed  with  a  saving  of  almost  a  dollar  a  beam,  and  456  brake 
hangers  were  reclaimed. 

.;.;.    -  •;  ,  ox  WELD   PLANT 

Probably  the  most  interesting  part  of  the  plant  and  that  in 
which  the  most  spectacular  savings  are  made  is  that  in  which 
the    oxy-acetylene   process    is    used,    either    for    welding   or    for 


CASTINC 

One  of  the  most  interesting  classes  of  work  reclaimed  by  the 
oxy-acetylene  process  is  that  of  caitings,  whether  of  cast  iron, 
cast  steel,  brass  or  other  alloy,  jiany  brake  cylinders  or  air 
reservoirs  with  broken  lugs  are  repaired  at  a  very  small  expense 
where  otherwise  it  would  be  necessary  to  scrap  the  entire  cast- 
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iiisr;  even  if  the  part  wTiicH  was  lifoken  off  Ts  not  available  it  is 
])ussible  in  ir.any  cases  to  build  up  the  casting  with  n?w  material 
or  to  break  a  similar  piece  off  of  another  scrap  castin-?  and  wel  1 


Old  Boilers  and  Fireboxes  Are  Cut  with  the  Oxy-Acetylene  Burners 
into  Pieces  Convenient  for  Handling 

it  in  place.  An  important  development  which  has  1  cen  made 
necessary  is  a  campaign  of  education  among  shop  and  engine 
house  employees  to  emphasize  the  necessity  of  tying  broken  pieces 


<  f  castings,  which  may  be  reclaimed,  together,  so  that  time  may 
i.e  saved  at  the  reclamation  plant  in  supplying  the  missing  parts. 

1  he  illustrations  show  typical  jobs  in  the  reclaiming  of  cast- 
ings. As  may  be  understood,  the  possibilities  in  this  line  are 
Ijractically  unlimited.  Many  cracked  or  broken  car  bolsters  are 
welded  and  re.'nfi  reed  so  that  they  ar(?  as  good  as  new,  and  in 
some  cases,  even  better.  In  possibly  as  many  as  25  per  cent  of 
these  cases  the  good  ends  of  two  badly  damaged  bolsters  have 
been  cut  oflF  and  combiijed  into  one  perfect  bolster.  Many\ 
couplers  have  been  reclaimed  which  were  cracked  on  the  face 
or  in  the  neck  of  the  shank,  or  which  have  had  broken  knuckle 
pin  bosses  or  li'gs ;  in  seme  cases  repairs  have  been  successfully 
made  by  filling  in  worn  contours.  One  of  the  illustrations  shows 
repairs  being  made  to  two  bolsters,  a  journal  box.  a  coupler  and 
a  center  plate  casting. 

Locomotive  buffer  castings  which  have  l)een  broken  or  in  which 
the  holes  have  been  worn  out  of  round  are  reclaimed  at  a  com-,;  ; 
paratively  small  cost.  Many  cast  iron  signal  posts  and  relay 
boxes  used  in  connection  with  the  block  signal  system  are  re- 
paired, the  co.st  of  we'ding  usually  varying  between  $2  and  $3 
rer  casting  as  compared  lo  from  $16  to  $24  for  a  new  part.^  A  v 
liroken  signal  post  and  relay  box  which  may  easily  be  repaired  is 
shown  in  one  of  the  ilhtstrations.       ..,.,     .,-..  ../.-*..-.,-    .  :.  ... 

SWITCH    .\N-D   CROSSTKr.   FRCCS 

.\  separate  building,  the  interior  of  which  is  shown  in  one  of 
the  illustrations,  is  used  for  the  repairing  and  reassemliling  of 
switch  and  crossing  frogs.  Ordinarily  when  these  become  worn 
they  are  rebuilt  at  a  high  cost.  With  the  oxy-acetylene  process 
the  broken  points  and  worn  rails  are  built  up  to  the  original 
standard  at  a  very  small  expenditure.  As  a  typical  case,  a  frog 
which  costs  $45.25  new  was  reclaimed  with  an  expenditure  of 
$7.50.  making  a  net  gain  of  $37.75.  One  of  the  illustrations  shows 
a  frog  which  had  become  badly  worn  and  a  similar  frog  which 


Old  Locomptive  Tanl<s  Which  Have  Been  Cut  to  Sizes  Conyenient  for  Handling. 
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tla^>fs  .if  ;;ra»s.  a  scaK-  IioiiVy  jilaof«l  at  tin-  intratu-i-  to  ttu-  !>iii1<I-       i-t'ttiiii;.     Tlu'  yitHTatint;  ai»i».' 
in.y  ill  untyr  avcurulfh   li'  k(.t.p  a  (.l.rcU  »iii  all  of  ilir  inaurial.  a-,  tlu   >ihi))1\   ..f  carl'idf.  arr 


r.KAKK    KKVMS 


"-•  "nic  reclriiYnnii.'  <•?  Urakv  liiaiii>  is  nei.'rtM'afod  in  a  small  liMJld 
inii    liiTaUsv   <>{   the   flatiiiir nf    tlyiiia    rivit    hiaiJ«    in    strii>i)iiii:. 
All    l.>ruktr  lityiiis   whicii   are   ii<'t   toi   l.a  I!\    luistid   or   ilamaticil 


urnund  and  ooiiNivis  uf  ;,li  r.i 


■       \'<:l..    .Sn    \(..     !(> 


at  lis  and  tlu-  <>x>ijen  tan'^is.  as  xvelt 
Miisid  in  a  sinali  Iniildini;  cciitrallv 


loL'ati-d.       Mu-   pijiiTi  ;   at   tin-   r   ciamati"  n    plant    is   iTitirtly  nndtr- 
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.  The  Shop  in  Which  Frogs  and  Switches  Are  Repaired  and   Reassembled 


rt'cjaiined  uiili  a  .saviiiH  &i  almost  a  dollar  a  I»eam.  and  45'i  hrake 
hanjiiT^  u  ere  rerlainud.   ■■^■'..     -";■,......   '       •■..      .  ^  -         ■, 


(  )m'  of  tile   ino>t    iiitere-tiiii;   ela--t-   of  work   reclaimed   liv    tlic 
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...■.■...•■■   .■  —  .■'■ -i'i:^^^^'**''^'^'^^y :.■'■' :      ■■;•■;         :''-    "."'J  oxy-acetylene   jiroces^   is   that   of  ca4;ini;><.   ulietlier  of  cast   iron. 

ProliaMy   the   iiio^t   itlteVestinC'   jiart    "f   flu*   jilant    and  that    in  cast    steel.    liras>   or   other   alloy,      -•any    brake   cylinder^   or   air 

which  the  most   spectacular   savings   are   made   is   that   in   which  reservoirs  with  hroken  luj^s  are  rep.'Jred  at  a  very  small  e.\pen>c 

the    Dxy-acetylene    prKCcss,  i>    used,    either    for    welding    or    for  where  «tthcrwisc  it  would  he  nece>sLr>    to  -.crap  the  entire  cast:- 


fn- 
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/jii.u:  evt-n  'if  tlio  part  wl'iVIi  wris  lifoVriMi  off  is  riot  availaliU-  it  is 
jfoivsiliU'  in  ir.any.  cnsrs  u>  !;irlil  up  tliv  casiin.u  uitli  r.nv  ni-iteri:il 
of  to  Imak  a  similar  pit-rc  o.T  nt  aii'ttlur  scraj)  custini  an  1  wvl  I 


•■:-^- 
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Old   Boilers  and   Fireboxes  Are  Cut  with  the  Oxy- Acetylene  Burners 
■   f  ...  .   .  into   Pieces  Convenient   for   Handling  -       » 

•if./in    plact'.    \\ii    impMrtaiu    (k-vi-loptnont    wliicii    lials    I  ten    ima<Ju 

,inrcs5ar\    is  a   cainpaiiiii   nf  cdiuatiou   anmim    sIm))   and   cni^ino 

lii>i,vsy  cnijiloyccs  to  cinpiiasizt,-  ilu-  iKcissity.  ui  tying  Tip >k(,n  pieces 


<  t  castings,  \vlvich  max'  l>i'  r<.ctatmc«f   lojiititcr,  so  iliat  time  may 
ic  siivt-d  at  till-  nnlaniatiou  jilant  in  >ui)plyiny  tJu-  mt>siny  parts. 

I  Ik-  tlli;strati(»ns  sli<io   lyp.icai  it»]ts  in  iIk-  i^vclainmi:^:  <>t  cast*/ 
jiigsvv  AV  i>uiy;  he-uji(lvrstv>«»<l.  trlii* 'tjossijulitj^'s  in  this  line  are 
];ractiailly  iu;1innU(i.     Nlany  cra^^ffl  of  Urr^koh  car  h(»isli;r^  arc- 
\vt;i(li<l  and  ri/ufi  rot'<i  s.,  tlial  thvyv  ;:'rc;as  iLr<w»«ras  mw.  ai1<l  ill 
sotiiv  ciiHs  I vi-n  l:cttir.     In  i^s^jlilv.  ;j^, many  as  25  prr  ctut  tit 
ilicsc  cU*l:,sVt^^  xnils  <it  two  Ijadlv  Vlamifscd  lK»lstif s  have- 

laicn   ciVt;  fiflV 'aivl  jo^  into   «)«<;   pertcct   1»nl<tcr  .^^any 

c>>ti|iKrs   liavv   J  evn  "ricl;iiiiK'<I    \\hij.'li    mn    rrai^ki-d   •>»   \\w    face 
'T  in  the  «Hi.k:o|  the  sliank.  or  w  licit  Jia^i'  lia'i  ljn<kvu  Unnckio'" 
■•liiH  Ifi.ts!?t's.  •<^^  ji^!j;i«;  in  v  nu-  cas«.>  rviVaifs  have  lievn .^iiocc>?<ttiHt  / 
jiiiailf  by  iiniii!4;;  in. worn  C".n.ti<i:rs.    Ontv  of  the  lUivstravions  <.k<>vv>- 
rt jiairs  1  eiiii:  maile  to  t w . .  \m iNvt-rs,  a  luiiriKil  ))< tv/:it:iCvitiplor  aii<J^ 
:  a  center  |)1atv  castinv;.  .  ^  \  '" 

LociMniitivi-  I)i!lTer  A-aslinus  u  hich  TiavvWeti  lir<Vken  or  in  \vhic1j' 
till-  h'lles  have  I'i^'iT  vv.«rn  "nt...f  round  arc  rtvlainnnl  at.  a  C''«m-  ' 
I  . natively    smali    c«ist..\!any   oaNtifVm   signal    posts   and   Tvlay 
1  o\es  iiHfU  in  c<>tinecti<>n  with   the  hlork  >.r!j;nal*y stent  are  nv \ 
paired;  the,  cost   oi  we'dinjj:  u>ua]l\    \aryinj4   l»ut\vceiv  $2  aiid   $3 
1  t'r.castintj  as  eVinipared  i.i  front  $r6:t<>  $24  fbr  a  new ..ftart.  '-X/ 
fimken  siyiial  jjost  ai.id  relay  ix^x  which  may  easfly  hix  rcpatmlCi^ 
-houii  in  one  .of  the  iKnstraiions.        ^  ;,  ;;;    .;;v>  ,■,.;,'..    ..-;  ^ - 

.  :     -        ~^      ,  SWITCH   xxii  <i<os>t>lr»>  Vft« <;«!'•  -,  ■'  •    '   " 

A  sep^iratehuihlinH.  the  interior  of  which  is-  shoWn  iiV*ine  r»f . 
Jihe  in ttst ration^,  isv;  i^sed  if<'r  tile  repuiriiig  anil  rt<assenihlinfi  of 
switcli  and  c*"< issiii^jf  fr<j:Js.     C )rdi4iaril\'  when  tlic'so  I tet* »me  w otn - 
they  are"  relinilt  at  a  hiyh  fost.     With  the  oxy-ai-»t>lvue  i»r«HvSs 
the  liroken  p<(ims  and   worn  rails  are  hitih :iii»  '<•  the  ori)jfij>al 
staiular^r  at  a-yefy  small  e\penditttre^  .  A^;  >  tJ7»icaI  case,  a  tnjflf:- 
which  eosts  $45.25   new    w;is  . r<tiaimed   with   an   ei>vtH-ndiiitre  of 
?7.50.  makinif  a  tTet  vain  of  <S7.7?.    ( )ne  of  the  Mhist rations  shows  ' 
a. .  1  roK  \v.hich  had.  hec*  <nie  hadly  worn  and:  a  sMMJlar  n\%  w  jikii 
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:  .-^  .  .^  •  V .  -r  • 


538 


RAILWAY    AGE    GAZETTE,    MECiiAiNlCAL    EDITIOI 


Vol.  88,  Xo.  10 


■i.  ■  .-\-.' 


had  been  jiist  as  badly  worn,  but  which  had  been  repaired  with 
the  oxy-acetylene  process.  In  building  up  the  rails  and  points 
the  metal  is  applied  over  a  small  area  at  a  time  and  is  hammered 
down  while  hot,  thus  avoiding  the  necessity  of  subsequent 
'machining.  ^, ,..;    • ,.,  -  ;.      .  ■    ...-...•    <■.'-.■'  . 

•'  '  ''  '  .""    ''''    '■'■  •''•'.■■  /^:^'-\''--/.t\. 

::'Vvv->-.    '-'^  .'  .'■  \::  REDUCING  SCRAP    ..y  ;i}K- <;     y:.'-.    :■}■, 

Several  of  the  iTlustrations  show  large  parts,  such  as  old  boilers, 
-fireboxes,  tender  tanks  and  car  frames,  being  cut  up  with  the 
oxy-acetylene  cutting  burner.  This  class  of  scrap  commands  a 
very  low  price,  not  more  than  $2.50  a  ton.  When  it  is  cut  into 
sizes  for  convenient  handling  it  will  bring  at  least  double  that 
amount;  the  cost  of  cutting  is  comparatively  slight,  so  that  there 
is  a  net  gain  of  several  hundred  per  cent. 

■'.■"-■'■  ■•■/"'     ■''.  ■■'  •;  ■  THE    SAVING         "■-•'   '''■   '  '■'  "'-'"' 

That  the  best  results  may  be  obtained  at  the  reclamation  plant 
it  is  necessary  for  the  mechanical  department  officers  over  the 
entire  system  to  understand  the  work  which  is  being  carried  on 

•there  and  to  realize  the  possibilities  of  co-operation.  It  is 
proposed  to  have  all  of  "the  master  mechanics,  roadmasters,  gen- 
eral foremen  and  others  who  handle  material  pay  periodical 
visits  to  the  plant  to  study  its  workings  and  its  possibilities.  By 
seeing  that  parts  broken  from  expensive  castings  are  wired  to 
them  when  they  are  forwarded  to  the  reclamation  plant  they  can 
help  to  increase  the  saving;  in  many  cases  they  will  send  parts 

Vior  repair  direct  to  the  plant  rather  than  to  let  them  take  the 
roundabout  method  of  going  forward  mixed  up  with  a  miscel- 
laneous lot  of  scrap. 

A  careful  record  is  being  kept  of  all  the  work  which  is  done 

-at  the  plant  with  the  idea  of  determining  as  accurately  as  pos- 
sible the  saving  which  results.  Of  course,  these  savings  are  not 
in  all  cases  net,  for  much  of  the  material,  if  it  were  not  forwarded 
to  the  reclamation  plant,  would  be  reclaimed  at  the  other  shops 

;  on  the  system.     There  is  little  question,  however,  but  that  with 

.  the  special  organization  at  the  reclamation  plant  the  work  can 
be  carried  on  more  economically  and  more  thoroughly  than  it 
can  at  the  other  plants,  allowing  for  the  cost  of  transporting  the 
material  to  and  from  the  plant. 

Statements  arc  issued  monthly  showing  the  number  of  different 
parts  reclaimed,  the  value  of  the  new  material  used,  the  value 
of  the  scrap  material  used,  the  total  labor  cost,  a  charge  for 
supervision  and  overhead  expense,  and  miscellaneous  shop  ex- 
pense. This  in  each  case  is  compared  with  the  cost  of  similar 
material  purchased  new  and  a  column  is  added  showing  the  total 

J  saving  for  each  item  and  the  saving  per  unit.  The  officers  of 
the  road  have  given  the  matter  careful  attention  and  thorough 

•Study,  and  are  emphatically  in  favor  of  the  plant.  Started  as  an 
experiment,  it  was  watched  more  or  less  critically  with  the  idea 
that  after  all  most  of  the  saving  might  prove  to  be  on  paper ;  that 
this  has  not  proved  true  is  indicated  by  the  fact  that  the  work  is 
gradually  and  steadily  being  extended  and  enlarged,  although  in 
many  cases  practices  have  been  discontinued  because  it  was  found 

•that  it  did  not  pay  to  try  to  reclaim  certain  parts.     In  making 

..out  the  monthly  performance  sheet  those  items  which  do  not 
show  a  saving  indicate  the  loss  in  red  and  thus  attention  is 
focused  on  them.  Needless  to  say  an  item  showing  up  on  the 
wrong  side  more  than  once  or  twice  means  either  that  prompt 
attention  will  be  given  in  the  attempt  to  reduce  the  cost  of  rec- 
lamation, or  no  further  work  will  be  done  on  such  parts.     The 

.plant  is  in  charge  of  Superintendent  R.  P\  Whalen. 


BURNING    OUT    OIL    DEPOSITS    IN    AIR 

PUMPS* 


■vi;  New  Method  of  Measuring  Distance. — An  ingenious  artist 
"has  invented  an  instrument  termed  a  distance  register,  capable 
■  of  being  applied  to  two  and  four-wheel  carriages  of  every  de- 
scription, for  the  purpose  of  ascertaining  the  ground  gone  over 
•;-.  by  such  carriages  in  any  given  space  of  time,  from  one  minute 
■ 'to  the  whole  day.  and  which  may  be  employed  with  equal  ef- 
•.  ficiency  in  reckoning  the  course  of  either  steam  or  sailing  ves- 

-  .vsels. — From  American  Railroad  Journal,  August  22,  1835. 


BY    W.    M.    ROBERTSON,  '      '   "xv; "  . 

Engine  House  Foreman,  Illinois  Central,  Harahan,  New  Orleans,  L,^'.,  :  ■■': 

Until  recently  the  methodsl  used  for  removing  the  deposits  of 
oil  from  the  air  end  of  air  ^>umps  without  removing  the  pump 
from  the  engine  were  very  impractical  and  unsatisfactory.  The 
job  meant  dismantling  the  pump  at  the  air  end,  tearing  out  all 
the  valves  and  scraping  out  the  parts  by  hand.  The  work  was 
never  done  thoroughly,  it  reqiiired  much  time  to  do  it  and  then 
there  was  always  the  danger  pf  delaying  the  engine. 

This  work  was  revolutioniied  by  the  introduction  of  oxygen 
carbon  removers.  This  outfit!  does  the  work  thoroughly  and  in 
a  very  short  time.  The  ou^it  shown  in  the  illustration  will 
remove  every  small  particle  of  oily  deposit  from  the  valves  and 
other  parts.  The  action  is  purdiy  chemical  and  requires  no  taking 
down  of  the  pump.  'I   ;^-  ■;  '"  -  ^.•■:'\-':'--.:''^y-^-M'''\'':'^'-^- 

With  an  oxygen  cleaner  a  pump  cylinder  can  be  thoroughly 
cleaned  in  ten  minutes.  This  means  that  it  is  never  necessary 
to  tie  up  an  engine  to  clean  the  air  pump,  and  when  cleaned  >u 
this  manner  the  life  of  the  puitip  is  greatly  increased.  ■•, 

The  oxygen  cleaner  consists  of  an  automatic  regulating  reduc- 
ing valve  fitted  with  a  thorougnly  tested  gage  and  aI)out  8  ft.  of 
high-grade   hose   with  2   ft.   of;  >^-in.  copper  tubing   reduced  to 


Burning   Out   Oil    Deposits  in   Air  Pumps 

about  1/16-in.  on  the  point,  and  t  %-\n.  needle  valve  at  the  hose. 
One  of  the  valves  is  removed  and  the  opening  swabbed  out  with 
headlight  oil.  A  small  piece  of  waste  is  then  ignited  and  dropped 
in  the  opening,  when  the  torch  is  inserted  and  the  oxygen  turned 
on,  the  oily  deposit  being  rapidly  liurned  away.  Only  a  few 
minutes  is  required  to  burn  thei  heaviest  deposits.  .\s  soon  as 
the  deposit  is  consumed  the  butning  ceases  as  the  gases  have 
no  effect  as  soon  as  the  cylinder  is  cleaned. 

Where  an  oxy-acetylene  weldirig  plant  is  used,  it  is  only  neces- 
sary to  have  a  hose  and  torch  to!  connect  to  the  regulating  valye 
of  the  standard  welder.  The  r^aterial  necessary  to  make  the 
outfit  consists  of  an  auxiliary  reservoir,  a  signal  line  reducing 
valve,  8  ft.  of  J4-in.  hose,  24  in.  of  >}{-in  copper  tubing,  one  yk-m. 
needle  point  valve  and  a  duplex  air  gage.  ,.:...■>      .       .■   ,. 


Increasing  the  Efficiency  of  the  Cutting  Torch. — Experi- 
ments recently  conducted  in  cutting  with  oxy-hydrogen  and  oxy* 
acetylene  cutting  torches  show  tjiat  a  marked  increase  in  the 
rate  of  production  is  effected  by  increasing  the  temperature  of 
the  oxygen.  The  most  favorable  results  secured  in  this  con- 
nection show  that  the  increase  ol  speed  obtained  by  preheating 
the  oxygen  is  18  per  cent,  while  the  saving  in  the  amount  of 
oxygen  used  was  55  per  cent. — Machinery. 

•Entered   in   the   competition   on    Engipe   House   Work,   which   closed  July 

15.    19M. 
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New    Deyic 


RECENT    DESIGNS    OF    ENGINE    AND 
v^vl  V     -   TENDER    TRUCKS  ;      t 


The  change  in  wheel  arrangement,  together  with  increased 
size  and  weight  of  the  modern  locomotive,  has  imposed  a  duty 
upon  the  leading  truck  of  the  prevailing  design  out  of  all  pro- 
portion  to   its   guiding   capacity.     As   a   consequence   the   work 


tion  bolster  device  for  locomotive  trucks  which,  it  is  claimed, 
4.  will  meet  these  exacting  requirements  more  fully  than  the  three 
point  link  suspension  which  heretofore  has  been  almost  uni- 
-.•  versally  used.  In  principle  it  provides  a  constant  resistance  re- 
gardless of  the  lateral  displacement  of  the  bolster  instead  of  a 
low  initial  resistance  increasing  with  the  lateral  displacement,  as 
is  obtained  with  the  three  point  suspension  links.  X'ariations, 
such  as  high  initial  resistance,  with  a  constant  resistance  follow- 
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Engine  Truck  Designed  to  Provide  Constant  Resistance  R.igardless 
..•....,;        of  tlie  Lateral  Displacement  of  the  Bolster 


Rocker  Used  in  the  Engine  Truck 


'.;■■?"  n"/".""  ing  a  predetermined  bolster  movement,  can  be  obtained  by  slight 

'■•■■  ■>.'^:....  ■}'..  ;V     ':>■.■:.    .;;:--'•  ..■:■     ;t  ■    .:•  :  kT'-'/s  S-' .'•:I  ...modification  of  the  surfaces  in  contact.    One  of  the  illustrations 

which  should  devolve  upon  the  truck  consistent  with  the  load  car-       shows   the   heart   shaped    rocker   in    detail.      The    swing   bolster 

ried  at   the  centerpin  has  been,  to  a  considerable  extent,  taken      bears   directly   on   these   rockers   which   are  connected   to   it   by 

up  by  the  leading  drivers,  resulting  in  lack  of  stability  &\  tan-      links  to  insure  their,  remaining  in  the  proper  position. 


Spring  Quard  omifftd 
nrhen  brake  is  used 


^..   -t: 


B-'-i;  v-'r.r'  ■.')■"•'■  Arrangement  of  the  Constant   Resistance   Engine  Truck 

gents  and  excessive  wear  of  the  flanges  of  leading  driving  wheel         Service  results  with  ttiis  truck  show  a  mailced  reduction  in 

tires.  the  flange  wear  on  leading  drivers,  a  steadying  action  while  run- 

These  conditions  have  led  to  the  development  of  a  lateral  mo-      ning  on  straight  track,  an  absence  of  jerky  motion  on  curves  and 


'm. 
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ha<l  1)Gcn  just  as  l>adly  \vurn,  I)iu  whicli  Iia'l  liotii  rcpaind  with 

.the  oxy-aCct\ lent'  prvKCSS.     In  Iniihliiig   up  tlu-  rails  and   iioints 

the  mvtal  is  applied  over  a  small  area  at  a  time  and  is  lianmicred 

down    Avhilt    Imt,    thiis    ?rvoidin  n<.ce»ity    .>l     subsequent 

'nmiehiniag.'.;  f■:^\j■:^•,  ■■■■'...;.•/ •'/.:;,;^  •'-.•-.,.;.   ■■.,:■■ 

.^cvetal  »>t'  the  illuslrations  sh<nv  lariie  parts,  Mich  as  ohl  l»'ilers, 

tirehuxcs,  tender  tanks  and  car  frames,  heing  cut  up  with  the 
;oxy-aicetylenc  cutting,  burner.      1  his  class  of  scrap  commands  a 

very  lovv  yrice,  not,  m  $2.50  a  tun.     When  it  is  cut  into 

;. sizes   fur  convenient   handling  it   will   bring   at   least   duulile  that 

amount;  the  cost  of  cintnig  i>  cumparaiivcl>   >light.  so  that  there 

is  a  net  gahn  of  several  hundred  per  cent. 

•  That  the  best  result >  may  be  obtained  at  the  redamaliun  plain 
i*  is  necessary  U>r  tlu  iiKciianical  dei>artment  officers  over  the 
entire  system  to  nn<lerstand  the  work  which  is  being  carried  on 
iherc  and  to  reali/e  the  jwvssibihties  i>i  co-uperatiuu.  It  is 
proixised  to  have  all  of  the  ma-^ter  mechanic>,  rua(hna>ter>.  gcn- 
jeiral  tpTenien  a"d  •'thers  who  handle  material  pay  periodical 
y'isits  t(>  the  plant  to  study  its  wurkings  an«l  its  possibilities.  I'.y 
seeing  that  jiarts  !)r^>ken  frum  expensive  castings  are  wire<l  tu 
them  wlun  the_\   are  furwanled  tu  the  reclamation  plant  they  can 

; help  Jo. iiicrease  the  saving:  in  many  cases  tluy  will  stud  part> 
for  repair  «lirect   to  the  plant   rather  than   to   let   tluui   take   tlu 
rou?iilabuiit   method  uf  going   forward  mixed   up   with   a   nii~iel 
laneous  lot.t>f  scrap. 

A  careful  record  is  being  kept  of  all  the  work  which  i>  d'-m 
at  tlie  plant  with  the  idea  of  determining  as  accurately  a>>  ]»•"- 
sible  the  sa\ing  which  results.  Of  course.  tlu<e  savings  are  nut 
in  all  cases  net.  fur  much  *>f  the  material,  if  it  were  not  forwarded 
to  the  reclamation  plant,  would  be  reclaimed  at  the  other  shop> 

:on '.the;  systeiii.'  'Ihoteis  little  (ptestion.  buwe\ir,  lau  that  with 
the  special  organization  at  the  reclamation  pi;un  the  uurk  cm 
he  .carrie<I  un  niurc  econ(.«mically  and  mure  thuruughly  than  it 
Can  at  thv  other  jjlant.s  allowing  for  the  cost  of  iransi)orting  the 
inaterial'.to  and  from  the  plant,  V:^  ;%  •     ...;,;/.•. 

Statements  are  issued  monthly  . Stowing  the  number  of  ifitTercnt 
parts-  reclaimed,  the   value  of  the  new   material   used,   the   value 

,<>f  the  .»>crap  nuiterial  use<l,  the  tutal  labur  cost,  a  charge  for 
supervision  and  overhead  expense,  and  miscellaneous  ifhop  ex- 
jK'flsiv.  This  in  each  case  is  coinpare«l  with  the  cost  of  similar 
material  i»urchase<l  new  and  a  column  is  added  showing  the  total 
saving  fur  each  item  and  the  savitig  per  unit.  I'he  otiicers  of 
the  road  have  given  the  matter  carefid  .itteiniuu  and   tliuruiigh 

:  stwly.  and  arc  emiihatically  in  favur  of  the  idant.  Started  as  an 
experiment,  it  was  watched  mure  >>r  le^^  critically  with  the  i<lea 
tiiat  alter  all  most  of  the  saving  might  prove  tu  be  on  i)ai>er;  that 
tins  has  not  proved  true  is  indicated  by  tJie  fact  that  the  work  is- 

-grarhially  and  sU*a»lily  being  extended  an<i  enlarged,  althuugh  in 
many  cases  practices  have  been  discontinued  becau-e  it  wa-  funnd 
tlKil  it  did  not  pay  to  try  to  reclaim  certain  iiarts.  In  making 
out  the  monthly  performance  sheet  tho.st-  items  wbicli  du  iMt 
sfiow  9  saving  imhcate  the  loss  in  red  and  thus  atteiiiiun  i^ 
focused  on  them.      Xcedless  to  say   an   item   showing   uj)  on   the 

,wrong  si«le  more  than  once  or  twice  means  either  that  pruinpt 
attention  will  be  given  in  the  attempt  to  reduce  the  ci>st  of  rec- 
lamation, or  n^^i  further  work  will  be  done  on  such  parts.  The 
plant  is  in  charge  of  Sui»erintnidein   K    b.   Whaleti.   . 


N'ew  Method  ok  Mkasi-rinc,  DisrwcK.— .\n  ingenious  artist 
:  has  invented  an  instrument  termed  a  distance  register,  capable 
of  being  applied  to  two  and  four-wheel  carriages  of  every  de- 
scription, for  the  pur]>ose  of  ascertaining  the  ground  gone  over 
b>-  such  carriages  in  any  given  space  of  time,  from  one  minute 
to  the  whole  day.  and  which  may  be  cmployc«l  with  equal  ef- 
ficiency in  reckoning  the  course  of  either  steam  or  sailing  ves- 
sels.—/-rio;;   .Inu'riiiiu   Railroad  Journal,  Aufiust  22.    183,^. 


BURNING    OUT    OIL    DEPOSITS    IN    AIR 
.        PIMPS 


Fnftinc   tloiise   Foreman,   llliiio 


I  ntil   recently  the  method* 
oil   from  the  air  end  of  air 
from  the  en 
J 


HOBKRTSON, 
!i  Central,   Itumhan,   Nc\ 


Orit 


La. 


from  the  engine  were  very  i  iipraciical  a 

job   meant   dismantling  the  pimp   at   tlie 

the  valves  and  scraping  «iut  wie  parts  In 


used  for  removing  the  dept»sils  of 
lunips  without  reuMving  the  pump 
practical  and  un-satisfactory.  The 
air  end.  tearing  j.iut  all 
land.  I  be  work  was 
never  dojie  thoroughly,  it  req  iire<l  much  time  to  do  it  and  then 
there  was  always  the  danger     f  ilelav  ing  the  engine. 

'Iliis   wurk   was   revuhuidni/ i-d   by   the   intruductiuu   of  oxygen 
carbi  n   reiiiuvers.      1  his  uutl'it   dues  the  wurk   tburuiighly  and  in 

It    shown    in    the    illustration    will 

oily  de])<  sit   from  the  valves  and 

ly  chemical  and  requires;  no  taking 


a    \er.\    short    time.       The    out 
reuiuve  every   small  ])articK 
utlur  parts.     Ihe  actiun  is  pur 
duwn  uf  the  i>umii.       '-v.-V   .•'' 
With   an   oxygen   cleaner   a 
cleaned   in   ten  minutes.      1  his 
tu  tie  up  an  engine  tu  clean  t 


•umi)  cxlinder  can  be  thuriiughly' 
mean-  that  it  i*  never  necessary.: 
e  air  puiiqi.  ami   wbeii   cleane«l  in 

this  manner  the  life  of  the  punp  is  greatly  increased.  ■    ;.:  . 

The  oxygen  cleaner  consistslof  an  automatic  regulating  reduc- 

iii!^  valve  I'ltted  with  a  thuruugldy  tested  gage  and  ab. .nt  S  ft.  of 


lii-Ii-rade    li 


with 


c  iiiiKT    tiiliinu     rc'liici'd    to 


Burning  Out  Oil  Pe  tosits  in  Air  Pumps 


a!)out   l/U)-in.  uii  the  point,  and 
( )ne  of  the  valves  is  removed  at 
headlight  oil.     .\  small  piece  of  v 
in  the  u]>iniiii;.  \s  lu  n  tlie  turcli  i: 
'on.    the    uily    (lepusit    being    ra|)i 
minutes   is    rcpiired   to   I)Urn    tlk 
the   diposit    is    cunsunud    tlu-    Im 
no  elTect  as  soon  as  thi-  cylinder 
Where  .m  ■  ■x\ -acet  \  Kiu-   wtidii 
sary  to  ha\<-  a  buse  .md  turdi  i 
uf   the   standard    welder.      The    i 
outllt   consists   <'f  ,tn   auxiliarx    r 
valve,  S  ft.  of  '  i-iii.  lu'se.  24  in.  u 
needle  puiut   valve  and  a  dui>lex 


'.s-in.  nee<lle  valve  at  the  hose; 

rl  the  upeiiing  swabbed  out  with 
aste  is  then  ignited  and  droi)iied 
iiiserte<l  and  the  oxygen  turned 
ll_\    burned   away.      Only   a    few 
heaviest   deposits.     As  soun  as 
iiing   ceases    as    tlie   gases    have 
is  cleaned.  ■-';•;/;■    ■  ■   >"' 
g  plant  is  used,  it  is  unl\   neccs- : 
c..iiiurt  t>>  the  rtgulatiiii.;  valve' 
lati  rial    necessary    tu    ipake   the 
ser\uir.   a   signal    line    reducing 
's-in    cupper  tubing,  uiu-  '.~:-in. 
dr  gage.  .  .        ;  ..    .... 


iNCKE.VSTN'f;    TIIK     I'-FUCIEXCY    OK 

tnents  recently  conducted  in  cutti 
acetylene    cutting    torches    show 
rate   of  jiroduction   is   effected   bv 


the   oxygen.     The   most    favorab!  .■    results   secured    in   this   con- 


THE  CuTTiNt;    I  OK(  II. —  ICxperi- 

g  with  oxy-hydrogen  and  ><\y- 

bat    a   inarke<l    increase    in   the 

increasing  the   temperature   of 


nection  show  that  the  increase  o 


the  oxygen   is    18  per  cent,   while    the   saving  in  the  amount  of 
oxygen  used  was  ."^.^  per  cent. — Miichincry. 


speed  obtained  by  preheating 
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REGENT    DESIGNS    OF    ENGINE    AND 
TENDER     TRUCKS      rr 


r  ;  'TlVi*   i-liantii'    in    uluxl    arraniivtncnt.    to^tther   with   increased 

'    size  aiul  wcii^lit   >it'  till-  iDodirn  locomotive,  has  imposed  a  duty 

-upon  tile  leadin'4  liuek  -it   tht   prevailing  iiesii;n  out  of  all   pro- 

fiortjon   to    its   .uniihni;    capacit\-.     As   a    cV»u.H^qncncc   the  work 


tifm  bplsttr  device   for   Jf>com'otr>'c.  triicfes  w hich.  it   is? clainred,     ; • 
will  meet  these  e\aetini>  rvijivirements  more  fully  than  thc"  three      ' 
point    link    suspension    which    iieretof)Lire    has    been    ahnost    uni-     .   . 
versally  itscd.     In  prinoijde  it  pnivi'les..a  constant  ro^fstancc  ft'-:  .;,  - 
gardless:i>(  the  lateral  dispJaccniL'nl  vif  t 

low  initi.'Vl  resistanci-  im  reasinti  with  the  lateral  di*plai'ement.  as  • 
is   ohiained   with    the   three   point   suspension    links,    A'aTiali«.'n>.-; 
suolr.ashi.ah  initial  r<sistance.  with  a  c^tnstant  resistanti';  fr.lliw-  -.  - 


?»,  i j      i    I      1 

f^eam  for 

rprh 

^     ■■'  ■         .     ■    —  ■ 
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■'  Rocker   Used    in   the    Engine   Truck     -.V"-  "■'  -.■'' 

which  should  devolve  upon  the  truck  conf^istent  with  the  load  car- 
ried at  iiie  centerpin  has  been,  to  a  consideral^le  extent,  taken 
lip  liy   the   leadinii  drivers,   rcsitltinjr  in   lackof  stahility  on   t'ln- 


Engine  Truck  Designed  to  Frcvide  Constant  R-jsistance  Rigardless        •  " 
of  the  Lateral   Displacement  of  the  Eolster  - ;    ..  .-     ' 

'  iri^  a  predcterminetl  holster  movement,  can  Ijc  f^ht'ainx-d  h^   slight  ':....• 
niiuljllcaHijn  af  i^^^^^  in  cpnjtacL    One  <^f  the  illuMraiions     ,  v 

shitws   the   heart    shaped    rrvcker    jn    detail.     The    swiny    holster  u,. 
hears   directly   on   these  rooker>    which   are   connected   to   it   by  .'  >  ■.. 
links  to  iijsure  their  remaining  iii  tUe.  prc4>er  pAsititni.      -        :  .:.  '..'.■ 


■'t*^- 


V"^'^ 


I  k  r  %      )K 


Tf   ..■.>-;■/  Spring  (harttor^iffeS: 


■^        'i^    .:■:■'■  ':-^^  ^^  4;L  (TlL^__-v-  ^^ 


Arrangement   of   the   Constant    Resistance    Engine    Truck 


gents  and  excessive  wear  of  the  tlanpes  of  leadingr 4nving  \vhcel  Service  results  with  this  truck  shdwa  marked   rccttfctifn  in'  . .•  : 

tires.  -  lj,(.  flange  wear  on  leading  <lrivers.  a  stea<lying  action  while  run-      - 1. 

These  conditions  have  led  to  the  development  of  a  lateral  mo-       ning  on  straight  track,  an  ahsence  of  jerky  motion  on  curves  attd  '..  >. 


m 
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.Avithal  a  better  riding  engine  under  all  track  conditions.  i  his 
bcjlster  arrangement,  on  account  of  its  doing  nmre  work  in  guid- 
ing the  engine,  requires  a  high  duty  truck  frame.  The  design 
here  shown  elin.inates  the  separate,  bolted-on  i)edcstals,  com- 
liining  the  four  pedestals  at  each  end  of  the  truck  in  a  single  cast 
steel  transom  with  renewable  shoes.  Tlie  use  oi  axle  collars 
having  been  found  desirable,  this  arrangement  enables  the  cellars 
to  be  packed  without  removing  the  pedestal  tie  l)ars. 

The  aim  in  the  design  of  the  Economy  tender  truck,  illustra- 
ttions  of  which  are  also  included,   was  to  secure  an   easy   riding 

.truck  having  flexil)ility  combined  with  the  al)ility  to  remain 
square,  in  conjunction  witli  either  a  lateral  motion  or  rigid  cen- 
tering arrangement.  Easy  riding  qualities  iiave  been  (;btained  by 
the  use  of  the  pedestal  type  of  frame  with  coil  springs  resting  on 
an  equalizer  centrally  located  over  each  box.  in  combination  with 

,, elliptic  bolster  sjjrings.  The  coil  springs  arrangetl  in  the  manner 
shown    will    accommodate    any   axle    load    that    it    is    possible   to 

i  Utilize,  with  the  idea  of  always  providing  surplus  capacity  to  ob- 

/viate  breakage.  -.:;/,v  "*   .Sv  .:•'•;  v 

The  spring  plank  arrangement  provides  tor  tlu-  tlexibTHty  that 
ordinarily  obtains  with  t4ie  arch  bar  truck,  [lermitting  the  truck 
to  accommodate  itself  to  uneven  track  conditions  without  caus- 
ing undue  stresses  upon  any  of  the  coil  sprinsi^.  or  unequal  bear- 


resistance  can  be  changed  by  changing  the  contour  of  the  bearing 
surfaces,  if  lateral  motion  arrangement  is  not  desired  a  plain 
bolster  can  be  substituted  fcr  the  swing  motion  bolster  without 
any  alteration.     It  will  be  ncted  that  few  parts  are  used  in  pro- 


Economy  (Tender  Truck 

viding  for  a  i)edestal  type  trudk  having  a  swing  motion  bolster* 
The  side  frames  are  designed] to  give  ample  lateral  as  well  as 


»• 


n-::. 


ing  pressures.  The  riveted  connections  between  the  truck  frame 
and  the  spring  plank  are  of  such  ample  proportions,  and  the 
si)ring  plank  of  so  great  a  width  as  to  insure  the  truck  remaining 
square. 

The  bolster  arrangement  to  provide  for  lateral  motion  consists 
of  an  auxiliary  bolster  located  within  the  main  bolster  and  rest- 
ing upon  three  point  rockers.  The  rocker  bearing  surfaces  can  be 
so  arranged  as  to  provide  for  a  resistance  curve  identical  with 
that  obtained  with  the  use  of  tw^o  point  offset  bangers.  This  ar- 
rangement eliminates  the  use  of  cross  transoms.     The  curve  of 


vertical  strength,  and  brake  hangeq  bosses  are  arranged  to  use  U 
shaped  hangers,  without  offset. 

Both    these   trucks   arc   the   pnxlict   of   the    Ecunomy   Devices. 
Corporation,  30  Church   street,  Xe  v  York.       '^::'\{:y,r'.'./-'''-'  .--^  )!■' 

The    S.vfkty    Movement. — \\hil<    considering    the    safety-first 
movement,  it  might  be  as  well  to  n  member  that  other  places  be- 
sides the  shop  are  not  free  from  c  anger  and  the  drafting  room 
is  one  of  these.     Draftshien  shouldl  take  special  care  when  they'"', 
have  to  go  into  the  shop. — Anicricak  Machinist. 
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PORTABLE  STEAM  STERILIZER 


The  accompanying  illustration  shows  a  portable  steam  boiler 
for  sterilizing  drinking  water  coolers  in  passenger  cars  as  pro- 
vided by  law.  It  is  sold  by  the  West  Disinfecting  Company,  12 
East  Forty-second  street,  New  York  City.  It  consists  essentially 
of  a  steam  boiler  of  10  gal.  capacity,  which  is  heated  by  a  kero- 
sene vapor  flame  from  three  Lovett  Giant  flash  burners  in  a 
tank  under  the  boiler.  The  boiler  is  well  lagged  with  two  thick- 
nesses of  asbestos,  that  next  to  the  boiler  being  composed  of 
soft  fiber  and  that  next  to  the  jacket  being  asbestos  mill  board. 
The  jacket  extends  below  the  boiler  and  forms  the  furnace 
within  which  the  oil  tank  is  placed.   ■-.-;'.' 

The  boiler  is  constructed  of  galvanized  steel,  the  joints  being 
welded  by  the  oxy-acetylene  process.  It  is  built  to  stand  a  test 
of  200  lb.  steam  pressure,  which  gives  an  ample  factor  of  safety 
for  the  working  pressure  of  40  lb.  to  50  lb.  The  fuel  tank  is  also 
built  of  galvanized  steel  in  the  same  manner,  to  withstand  a 
test  pressure  of  75  lb.,  the  actual  working  pressure  being  about 


Steam  Sterilizer  for  Water  Coolers 

V  or  «  lb.,  which  is  secured  by  means  of  a  hand  pump  incor- 
porated in  the  construction  of  the  tank.  -^-  • '•"  /  ;V..  •(':■: 
•  I  he  device  is  mounted  on  wheels  so  that  it  may  be  easily 
moved  from  .me  car  to  another  tliroughont  the  yard.  The  steam 
is  taken  from  the  top  of  the  boiler  and  is  discharged  through 
a  %-'m.  outlet  into  the  cooler,  which  is  turned  upside  down  over 
the  outlet,  as  shown  in  the  illustration.  With  this  sterilizer  one 
man  has  sterilized  157  coolers  from  34  cars  in  eight  hours,  using 
4  gal.  of  low  grade  kerosene  costing  approximately  5  cents  per 
gallon,  and  16  gal.  of  water.  In  this  specific  case  the  cost  of 
labor  for  performing  this  work  was  $1.52.  To  do  this  work  it 
was  found  necessary  to  refill  the  boiler  four  times,  and  to  re- 
plenish the  burner  twice.  The  boiler  is  easily  filled  by  simply 
removing  the  nozzle  from  the  end  of  the  discharge  pipe,  placing 
a  water  hose  thereon.  The  water  is  then  turned  on  and  al- 
lowed to  pass  into  the  boiler  in  this  manner,  the  top  gage  cock 
being  opened  to  provide  the  necessary  vent.     In  this   way  it  is 


not  necessary  to  draw  all  the  steam  oflf  the  boiler  nor  to  ex-;  r  " 
tinguish   the   fire.     When   being   filled   in   this   manner   only    15 
min.  is  required  to  raise  the  pressure  sufficiently  high  for  oper- 
ation.    On  starting  up  in  the  morning,  however,  30  min.  is  re-  .;. 
quired  to  bring  the  boiler  up  to  a  working  pressure.    Tests  have.';; 
shown  that  it  is  only  necessary  to  sterilize  the  coolers  by  this'.' 
method  for  one  minute,  very  satisfactory  results  being  obtained  •. .'. 
in  this  time.  ,. ;.'. 

While  the  number  of  coolers  that  can  be  handled  by  one  man  ; '. 
has  been  found  to  be  about  160  per  eight  hours,  it  is  believed 
that   two   men   would   be  able   to  handle   between  250  and  300    ,. 
coolers   in   the   same   time   if   necessary.     The   roads   using  this 
system  have  found  it  more  satisfactory  than  the  yard  steam  line 
system.     Dryer   steam    is   obtained,   and   where   these   machines,- 
are  in  service  the  yard  steam  line  has  been  discontinued  entirely/." 
thus  eliminating  the  losses  due  to  condensation.     It  is  also  es— ';  •• 
timated  that  this  device  will  save  from  25  to  30  per  cent  in  the.v; 
cost  of  labor  for  sterilizing  the  water  coolers.     Each  sterilizer  ;•;■ 
is  provided  with   a  steam  gage,   water  glass,  three  gage  cocks, "'■- 
washout  plug  and  safety  valve.     The  whole  device  weighs  iZS.A,' 
lb.  when  loaded  for  operation.     ^"  -•  Vvc  .S.v . ;  -     vV' VV;\  ;^^^ 


PORTABLE    ARC    WELDER 


A  portable  arc  welder,  having  all  the  features  of  the  larger  ,f. 
stationary  equipments,  lias  been  designed  by  the  C.  &  C.  Electric,^ 
&  Manufacturing  Company.  Garwood,  N.  J.  The  equipment  is  ex^  '.. 
tremely  .flexible  for  welding  and  repair  work  in  ship  yards,  ma-', 
chine  shops,  locomotive  shops  and  foundries.  The  motor  cir- 
cuit may  be  connected  to  any  available  part  of  the  shop  or  yard 
circuit.         \  ■■■■■j^iJ:.^^  -  • :  :;.  .  •■  .:^-!>"^J  ■■'^'■ 

The  equipment,  consisting  of  dynamotor.  control  apparatus  and  U 
switchboard,  is  supported  on  a  base  of  I-beams  and  mounted  on  -' 
a  heavy  iron  truck.  The  welding  current  is  generated  by  a  110-  j" 
volt  dynamotor,  the  generator  end  having  a  capacity  of  200  " 
amperes  at  70  volts.  The  motor  shaft  is  extended  to  receive  a  v 
pulley  for  belt  drive,  when  in  us'^  on  barges,  in  shop  yards  or  \ 
where  electric  current  is  not  available.  As  illustrated,  the  start-  ', 
ing  box  and  field  control  rheostat  are  mounted  on  the  frame  -V 
structure  supporting  the  switchboard.     The  switchboard  carries  v 
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.^'^■^^^k. 
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■^i''Bi|^  ;■      j^iri 

T^^^^^^^^^^^^^^H 

^r'^^         r^-M 

Complete    Portable    Equipment    for    Electric    Welding   _  ..       , 

the  main  line  switch  and  circuit  breaker  for  the  motor,  and 
automatic  control  relays  for  two  individual  welding  circuits.  A 
set  of  400  amperes  will  provide  for  one  grapliite  electrode  or  two 
metallic  electrodes  for  welding.  The  graphite  electrode  gives  a 
temperature  of  about  4,000  deg.  C.  and  is  used  for  cutting,  pre- 
heating and  welding  with  an  auxiliary  bar.  The  metallic  weld- 
ing electrode   furnishes   the   welding  metal   directlv   and   can   be 


:  '■■■"^^'>. 


'    •■■;-- '.'■-.'^  '•  "'V  ■  -4- 


.x\  .    •    .<  -   .-      U  ■ 


■m-y::'- 


iv  All  W 


\<.K    CAZI-.l'li:.    MI.CII  \\I(    \l.     I-DII'IO 


J^l-u-'- 


■ixilhal  a   I't-fto'"   ri<linii   cniiitu'   iindir   all   ir.p  x    ^  •  iidilii  ni-.       I  lii> 

.|M>l*terV;«T.ran?4<'ii!i"fU.  <>ii  aci-oum  i>i'  it>;  d.^in-  •!••  n-  wrk  ni  ii\ii(I- 

;  ins  the  tnsiiu'.  rcifuirc.s  a  liiu!i  duty   triuk    ir;uMr.      Tlic  doi'^n 

'-bore    sh'>\vn  A-liiKfnatfs    tlu-    M-paratc.    I)<'Uv'i-"ii    piMk-^tal-.    ii  .in- 

l>inifig  llu-  t'air  pctlcstals  at  each  iml  <>i'  tlu'  iriuU  in  a  >ini;I<-  ra^t 

>U'\'i   trafiSMui    \vith  fem-walik-   sh<k'S.  :  Tlit-.  u-^i-   ••t    axK-    i. dl  ir^ 

lia.viny- liccn  U.'tfii^I  flv^irah^^^    tlii>  arraiv^'onK-m  i.>n;il>lo-  tlic  i<lla'- 

ti t  iic  pack«.-4  \vh!)ntit  r<.in<Ainti  'I'f  p».<U-stai  tie  l>ar>. 

'ri)c  aim  in  .t1:c  dcHiiJi  of  tkr  l".o>n-»nty  tendef  inuk.  illu-^tra- 
jjiijTs  if)t  vvkicH-  are  •'ik«.<>  inoludtii.  \Vas  to  scetire  air  <*asy  ridinu: 
thiA  li:(viiiir. ,  Hexil^jility  eonikined  with  ihv  akiHty  ti>  ninain 
hfjiiare.  in  (.•(.njinioti"n  with  AitlK-r  a  latera?  i^vtion  ir  riyid  i\n- 
tt-rniii  iirranjuviiK-nt..  Ha.-sy  riilini;  (|Ualitii'>  iiavc  i  ot-n  '.litaini'd  ky 
the"  tise  «'f;  the  [ii-<k-stal  type  ''Itranu-  wiili  ^vil  >priu.i:s  rr>tinL:  "n 
an  niualj/tr  ct-ntt^ally  !i.cau-<l  "vvr  each  kf>x.  in  O'lulitnation  with 
tlTiptio  fa-lstY-r  'ipriny>.  Tlu-  i<>il  N]irin;4>  arrar.m.d  in  tin-  inatnur 
sk*  rtn  will  .aev>"n!n<><,kite  any  axk-  h^ad  that  i'.  r>  pHssikk-  ti> 
t,jtili;!e.  >v»r1i  tlvt  iflea  of  atu-ays.  prm  idin-^  -^urplh-  cajtaeity.  t<»  rik- 
Viatv,  IVrcakaiii'.;;^  "■■•■/;■•■/  .^^-'■•; '■••;::  ,;v  ■  ,■:■',;■  ■•y'-.-^  '.''■'■. r^  -  ', •:■':'  ■  /  '■■ 
Tlu-  •spritru  plank  rirrail--;enunt  pri'\  fdr-  f.  r  llu-  llj-xiliilily  tliat 
•  irtlinarih:  "•ktaiiv>  with  iki-  areii  kar , trnok.  •  erniittin^  ilu  irmk 
to  aocoinmixfate  it^elt  to  inifven  iniek  e^'n>iilil.l1^  without  iau>- 
ijti:  tvndui'  -itri—vc*  tiinm  airy;  <*f  thi-  loil  -.itmvj;'.  i-r  tjm"(u:il  kear- 


ii'»i>t;itu\'  can  In-  litati.md  li\- 
-nrlaOrs.      If   laural   ni<ii<in 
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(•haimii;^  ihi  n  lUi'iir  'I  ihi'  licarinjj 
irraniuniuni    i-   net   doirtd   a  plain 


an\    akiiatii  n.      It    u  ill  In-  ii' 


cij-tcr  i-an   he   >uk>titutid   t<i-  tlu-   swin.y  ni.>liin   1  ('!:-tir   witkoitt 


lid  ikai  iVw  jart-  aix   iim(1  in   imi-. 


xidini;    ii'i'  a   pt-iii-sial   l>pe  iruJk   liaxin;^   a  suini^   ninti'.ii   Ixiktcr, 
rill     ^iilr    lraHU'-«   are   rk-^ii;nrd    t<>   ui\c   anipk'   lait  ral   a^    wi-li   a$ 
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niy  }>rt>>iii:t'>.  The  rivc-ti:«I  Oi  iTtueti'-lis  .;>v:'vc.vn  thv  inuk  franit- 
aH«,l  tljv  «pfiny;  pkank  art'  iS  <vic1j  atn|'-.>  pr<>p''rtiiiw.  and  tkc 
spriitij  i)kink  of  >;>  greal  a  wiJtfi  as  l>)  :'tr«irv  tlu'  truck  rcniainiiig 

■•*fj«aife^;;  ;-.■■' 4  ^^'V;--'"-    ■-''>:''''■  ■•  .-^.  ■'■/■.';' -.^ ■••-■. /••';■■       -'v'' !>;",v' ". 
Tile  Iwilster'arratiuoment  t<'  pfovi(k~:fi'  r  jiiUrak  ni"iic.ti  i.<insi>t^ 
•;«f  an  anxilfary  lif.l-tcr  k'catc<!  \vithin  the    nain  kclster  and  n  st- 
illy np<>n  ihrcc  pi'inl  pivkefx     1  lie  n  ickcr  i.viriny  ^urlaccs  can  \*<.- 

■  §0  arranjifi}  ^s.  tty.pnivide  fur  a  resistance,  curve  i<lentical  witli 
tl.'.at  >fktartWfl  with  the  use  V>f  i\\«i  paijit  oJii-vt  iant*er>.  I  hi^  ar- 
raiJiienierit  eKmirates  tluvitjie  <tf  t-n.s's  tranv  •"».     Tlu-  nirvc  nf 


vertical  streniilh.  and  hn^ke  l'Jini;e|  b-isse-  ;irr  ::rraiiii<'«l  tn  itsv  l" 
siiai)e<l  haniiers.  withoiu  nt1>et. 


l!<>th    the^e    trucks    are    the    prin 


CMrpnraiii'n.   .>n   i  liurrli  -treet.    Ac  a    ^  "rk.- 

TtiK    S  \il  I V    Nl  .VKMKNT— Wkili     Considering    tie    >afety-iirst 
n'.iivenun!.  it  mi'^l  t  ke  a>  well  \<>  r  inen'ker  tkat  i.tker  i)kices  ke-'. 
^ide>  tke  >tiM]i  an    nm   tree   I'roin  <  anyer  and  tlie  <lraftin,u   r«mi:m 
i>  Mile  of  tke-e.      Drattsliun   -liLulf     take   >i)ei-ial   care   wkeii   thrv 
\y,\\v  to  l;o  into  the  -hop.     .\iiui  uti  1   Machinist.    .  v-:       »,     .     -: 
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PORTABLE  STEAM  STERILIZER 


■  The  accotnpanyinp  illustration  >lt<>\vs  a  portable  steam  IjoiiieT 
'tor  ^ttrilizinii  <lrinki)ii;   water  lOoUrs  in   pas>cngcr  cars  as  ])ro- 

vided  by  law.     It  is  sold  by  the  West  Disinfecting  Gmipany,  12 

East  Forty-second  street.  New  York  City,    it  consists  essentially 

. 'oia  steam  lioiler  of  10  iial.  capacity,  which  is  heated  l)y  a  kem- 

•>tne   vapor   tlame   from   tlirce    Lovett   (jiant   Hash   burners   in   a 

■  tank  under  the  boiler.  I  ht-  l)oiler  is  well  lagged  with  two  thick- 
"nesses  of  asbestos,  that  next  to  the  b<)iler  being  composed  of 
.  Sfift  fiber  and  that  next  to  the  jacket  being  asbestos  mill  board. 

1  he   jacket    extends    lieUnv    the    Ijoiler    aiid    forms   the    iurnace 
;  within  which  the  oil  tank  is  placed. 

■[Titehinhr  is  constructed  of  galvanized  steel,  the  joints  being 
■■.welded  by  tlie  oxy-acttylene  process.  It  is  built  to  stand  a  test 
;  of  200  lb.  steam  pressure,  wltich  gives  an  ample  factor  of  safety 
.  !<;*  the  working  pressure  of  40  lb.  to  50  lb.    The  fiiel  taiik  is  also 

bnrU'of   gahanizod   steel  in   the   same   manner,  to   withstand   a: 
•'t;est  pressure  of  75  lb.,  the  actual   workinii  jiressure  being  abi>ut 


fr- 


hot  necessary ,  to  draw"  all  the  steam  off  the  boiler  nor  to  ex- 
tingirish  the  lire.  When  l>eit)g  tilled  iii  this  manner  only  15 
min.  is  Te<iuired  to  raise  the  pressure  sutticiently  high  for  oper* 
aticaj..  On  starting' up  in  the  morning,  however,  30  niin.  is  re-. 
(|uired  to  bring  tlie  boiler  up  to  a  working  pressare.  Tests  have 
shown  that  it  is  only  necessary  to  sterilize  the  coolers  by  this 
nietho<I  forone  minute.  \ery  i!iatisfax:tHiT>-  resijlts  l*eing  obtaiiH-U 
in  this  time.  '    ■  v       '       ''         -      7 

While  the  number  of  coolers  that  can  l»e  hjitndled  hy  one  mat! 
has  bei'u!  found  to  be  about   UjO  per  eight  hours,   it   is  believed 
that  tw(»  men   w(»uld   be   able   to  liaridle   I»etween  250  and  300 
vC<«>ler8   in   the   .same   tittle   i f   necessary.     Tin-    roads   using  this 
system  have  found  it  m^re  satisfactory  than  tlie  yartl  steam  line 
system.      Dryer   steam    is    obtained/  and    where  .these   machines 
arc  in  service  the  >-anl  steam  litie  has  been  di^contimied  entirely,; 
thus  eliminating  the  U'sses   due   ti'  condensation.      It   is  also  es- 
timated that  this  device  will  save  front  25  t<t  30  |)er  cent  in  tlie. 
co«t  of  labor  for  sterilizing  the  wai«.-i;ciM tiers.     Each  steriliser,: 
is   provided   with   a   steam   gage,    water   glass,   three   gage  cocks,  j 
washout,  plug   and   safety    \al\e.       The   wlvle   device   weighs   325  { 
Ah.  Ayhen  loaded  for  op^Tation,     /  ^.::-''-'^.'''''.-/:'-^^i:    '  ■■rl^'y-:  ■'■■^/'^  "'■'.' 


V     PORTABLE    ARC    WELDER         v 

■"  \;A  |kiriable  arc  welder.  haAing  all  the- features  i>f.  Hie  larger 
statitniary  equipments,  has  been  desigiie<l  !»>•  the  C  &  Cv  Electric - 
&  Mamif.'icturing  Coni]p:iny,  <  tarwood.  X.  J.  The  equipment  is  ex- 
tremely lUxible  for  webliiig  and  repair  AVork  in  ship  yanls,  ina- ,: 
ehiite.  shops,   loc<)nTi>tive  shops   and   f<ivtn<lries.     The  .mj/t<.>r  cir- 
cuit may  l»e  coivnvcted  t<i  any  available  part  .«,>f  the  sho|»<^  >ard 

.■circuit,  v"/;;- ^;-;  ■.■/'.-/■■'."-■  ■     '  ■/■^   :   -"/i   ^;:-'-    ;■■■',■  "•>    -     ■.■;    -'/■■ 
The  efniii»nient,  ccrtTsisting  of  ilyhaiii^itiniri  i-ontrol  apparatos  aniS 

switcliboardv  is  ?tipp'.'!'te«l  on  a  base  of  l-licams  and  jnoinite*!  on 
a  Ticavy  iron  f nick.  The  welditig  currciu  i<i  geijerated  l»y  a  110- 
volt  <fynamotor.-  tliv  geiH-ratoret^d  having  a.  ci^yacity  4jf  -SOft 
amperes  at  /O  volt-s.  Tlie  motor  shait  is  vxtended  to  receive  a 
pttlky  for  l>eli  drive,  when  in  us;  011  luirgvs.  in  shrhp  j-ards  or 
Avhcre  electric  current  -is  not  .u.-iilaMe.  As  iltM.strated.  the  start- 
ing box  and  held  control  rheo<iat  are  ,njomitbd  <sn;  tlie  frame 
tit pttctiire  s«ppt»rtJng  the  -w  itohboar*!,-    Tl*t-  .>iwit<:htKrarfl  carrtt's; 


•  ■  -Steam  Steriliz-er  for  WaterCool^rs.      -  ..  .;  ;  '   '  V-   / 

•'^.y'rj^^'lh-.  v\hich  is  secured,  by  means  of  a  luiivd  IJ^'inp  itifcigir'- 
j'ofatediii  the  c«»nstruction  of  the  tank,     v V  ;    ■.    ■■':':■:.:■''/'■-''. 

•:  ~;{ lie  ^!e\  iCe  is  jltt vuuted  on  vvhiels  So  that  jt  may^  be  eitsily 
.i)>ovt;d  friini  I'tte  car  to  another  tbronghoitt  the  yard.  The  steam 
i-v-txtken  from  the'  t<.>p  of  the  lioiler  and  is  discharged  through 
a.  K4-ttJ.  outlet  int«,>  the  c<  mU-r.  which  ts  turiie<l  upside  di  'Avn  :aver 

•  ihe  outlet,  as  shown  in  the  illustration.  With  this  sterili/er  otie 
^I'lfin  has  jsteriliyed  157  coolers  I'nun.U  cars  in  eight  hours,  usmg 

.,-+  gal.  <vt  low  grade  kerosene"  CJistiiig  approximately  5  ceiUs  per 
.ilallon,   ami    lo  gal,   of   w.tter.      In   tliis   specifrc  case  the  cost,  ot 

/labor  for  perf<^rming  this  work  was  $1.52.     To  do  this  work  it 

'.^vas  f«mnd  necessary  to  reiill  the  boiler  four  times,  and  to  re- 
plenish the   burner    twice:  C'lhe  boiler  is  easily  tilled  by   simply 

., tenioving  the  nozzle  from  the  end  of  the  discharge  pipe,  placing 

.^  *^^*'^'^  The   water   is   ilun   turned   on   and  al- 

-I'lweff  to  pass  iitto  the  boiler  in  this  mamur,  the  top  gage  Cock 

;;!;eiiig  ojKMied  to  i(rovi<le  the  tiecessary  vent.     In  this   way  it  is 


V      eompl^te    Portable    Equipment    for    Electric    Wetdinfl^^    ■"  .. 

the  main  line  switch  and  circuit  breaker-  for  the  motor.  ^:tji«T 
automatic  coiitrol  rela\s  finr  tv\o  individitaf  xvt'lding  circuits.  A . 
set  of  400  amperes  will  pnnidi'  f">r  tiue  gTapl^ite  ekctrode  or  1  wp; 
metallic  electriKles, for  welding.  Tlit^VJipl^ite  electrotle  gives  a' 
temiierature  of  abtnti  4.000  deg.  C.  and  is  used  f<rt:  tnittiiipr.  ftfe- 
heating:  and  webling  witii  an  auxiliary  bar.  The  metallic  weld-;; 
iii.g   electrouli-   furnishes   the   wdding   metal   directlx    and   can   V»e 


-«..■».  '  -  f- 
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used  on  vertical  or  overhead  work.  The  automatic  relays  in 
each  welding  circuit  insert  and  cut  out  small  steadying  resistances 
or  drawing  the  arc,  and  thereby  prevent  burning  of  the  metal. 
Automatic  devices  also  prevent  interference  between  operators. 
An  ammeter  m  the  welding  circuit  permits  the  accurate  adjust- 
ment of  the  current  to  the  work.     ■.•.,;'    ;.-\'-- .--.  * 


STRUCTURAL     STEEL     TENDER     TRUCK 


A  structural  steel  tender  truck  of  the  equalized  pedestal  type 
has  recently  been  introduced  by  the  Canadian  Locomotive  Com- 
pany, Ltd.,  Kingston.  Out.  The  construction  has  been  developed 
and  patented  by  Messrs.  Casey  and  Cavin.  with  the  view  to 
increasing  strength  and  durability,  and  at  the  same  time  effect- 
ing a  considerable  reduction  in  weight. 

Owing  to  the  inherent  tendency  to  internal  strains  and  shrink- 
age cracks  which  exists  in  cast  steel  bolsters,  much  trouble  has 

been  experienced  on  many  Cana- 
dian roads  with  the  present  type 
of  equalized  pedestal  truck.  In 
order  to  preserve  an  adequate 
factor  of  safety  the  bolster  cast- 
ings are  necessarily  much  heavier 
than  they  would  be  if  a  more  re- 
liable   material    were    used.      The 


m. 


".<'r  '•■.' . 


structural   Steel    Pedestal   Tender  Truck 


■.;-.V.- 


-■! 


.new   truck   is   built    up,   with   tv.o   exceptions,   entirely   of   rolled 
sections  in  which  the  strength  of  the  material  is  uniform  and 
definitely  known.     The  bolster  is  of  pressed  steel  flanged  with  a 
::deep  section  at  tlie  center  and  decreasing  in  depth  toward  the 
'cends.     It   has  a  large  cover   plate   hydraulically   riveted   to   the 
-flanges  at  the  top.     The  ends  of  this  plate,  which  are   secured 
-to  the  side  frames  are  considerably  wider  than  the  bolster,  thus 
forming  a  strong  diagonal  bracing  for  the  whole  truck  structure. 
•'Apertures  are  provided  in  the  cover  plate  for  the  center  cast- 
ing and  brake  hangers.     The  hangers  are  supported   from  lugs 
punched  and  bent  from  the  cover  plate  and  forming  an  integral 
part  of  it.     Both  the  top  and  bottom  rails  of  the  side  frames 
are  of  channel  sections  and  are  connected  by  plates  which  form 
the  pedestals  for  the  journal  box.     The  ends  of  the  bolster  at 
the  spring  seat  are  stiffened  by  light  cast  steel  fillers  inserted 
between  the  bolster  and  cover  plate. 

Owing  to  the  limited  space  between  the  spring  and  equalizers 
a  drop  forged  T-head  hanger  has  been  substituted  for  the  usual 
type  of  U-hanger  used  on  this  type  of  spring  suspension.  These 
hangers  extend  through  slots  in  the  ends  of  the  springs  and  are 
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held  in  position  by  gibs  in  the  manner  commonly  used  in  driv- 
ing spring  suspension.  Tlie  saving  in  weight  effected  by  this 
construction  is  claimed  to  bfc  about  1,500  lb.  per  truck,  making  a 
total  of  3,000  lb.  reduction  in  dead  weight  per  tender. 


REFLEX    WATER  '  GAGE    WITH     METAL 
ENCASED    GLASS 


A  reflex  water  gage,  the;  glass  of  which  is  contained  in  a 
soft  metal  casing,  sealing '  the  edges  against  the  action  of 
steam  and  water,  has  beeti  developed  by  the  Prince-Groff 
Company,  50  Church  strett.  New  York.  It  is  called  the 
"Pressurlokd"  and,  as  shown  in  the  illustration,  the  design 
includes  the  lamp  and  all  attings  by  which  it  is  attached  to 
the  boiler.  The  frame,  wnich  is  a  one-piece  steel  casting, 
contains  two  chambers,  running  parallel  to  each  other,  which 
are  connected  by  ports  at  tne  top  and  bottom.     The  register- 


ing   column    contains    the    si 
rectly  with  the  boiler  thro 
enters  the  well  at  the  lower 


ght  glass  and  communicates  di- 
igh  the  water  connection,  which 
end  of  the  column.    The  auxiliarv 


Reflex  Water  Gage  with  Metal  Encased  Glass 


T 


column  receives  the  steam  connection,  thus  protecting  the 
reflex  surfaces  of  the  glass  from  erosion  when  steam  is  blown 
through  the  gage.  Large  plugs  seating  against  copper  gas- 
kets close  the  top  and  bottom  of  the  registering  column. 
The  reflex  glass  is  held  in  place  by  means  of  a  backing 
piece  bearing  against  the  soft  metal  casing  on  the  back  face  of 
the  glass.  Horizontal  and  vertical,  sections  through  the  backing 
piece  are  shown  in  the  engraving.j  Pressure  is  exerted  against 
the  backing  piece  by  a  singlel  set  screw  acting  against 
a  heavy  single  leaf  spring,  thus /'insuring  a  uniform  bearing 
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pressure  at  all  points  between  the  backing  piece  and  the 
glass,  as  well  as  between  the  glass  and  the  frame.  The  joint 
between  the  glass  and  the  frame  is  sealed  by  the  soft  metal 
casing  which  forms  a  gasket  unaffected  by  steam  or  hot 
water.  The  joint  between  the  backing  piece  and  the  glass 
is  sealed  in  the  same  manner  and  all  portions  of  the  glass 


Cotumn  and  Sfearn 
Blonv  -Off  Passa^eivay 


sages  through  the  backing  piece  »howa  in  the  longitudinal 
section.  '■':■'''■■ -''^'^'^ •'."'•':■■  ' . ;  ^' '•-  -- y 

The  boiler  fittings  are  designed  for  uniform  strength 
throughout.  All  joints  are  sealed  bj*  means  of  copper  gaskets. 
Plug  cocks  are  used,  thus  providing  straight  passages  which 
are  easily  kept  clean.  Owing  to  the  fact  that  pressure  on 
the  metal  casing  holds  the  glass  in  position  when  it  is  broken, 
it  has  not  been  considered  necessary  to  restrict  the  size  of 
passages  to  meet  the  requirements  of  safetj'.  In  order  to 
reduce  to  a  minimum  the  probability  of  false  indications  from 
plugged  passages  9/16  in.  openings  have  been  provided 
throughout.  The  auxiliary  water  colimin  provides  the  addi- 
tional steadying  capacity  required  by  the  larger  size  boiler 
connections.  A  cleaning  plug  i.>>  provided  in  the  frame  di- 
rectly opposite  the  water  connection  at  the  bottom  of  the 
registering  column.  A  special  tool  has  been  designed  for  inr...  ■' 
>ertion  in  place  of  the  plug,  by  means  of  which  the  passage-  - 
way  may  be  cleaned  while  the  boiler  is  under  pressure.  The 
glasses  are  readily  renewed  by  removing  the  cap  at  either 
the   top  or  bottom   of  the   frame.  .  ^r/-,:^  ■'.] .  -:\':a:1:  ■:i:'^i 


DOUBLE  SPINDLE     LATHE 


Sections  Through  Registering  Column  of  "Pressurlokd"  Water  Glass 

except  the  reflex  surfaces  are  entirely  free  from  contact  with 
steam  or  water.  It  is  claimed  that  by  this  construction 
should  the  glass  be  cracked  or  broken  into  several  pieces 
the  external  pressure  against  the  metal  casing  around  the 
edge  of  the  glass  locks  the  pieces  together  so  that  it  is  im- 
possible  for   them   to  be   blown   out  of   the   frame.     Glasses 


For  a  number  of  years  a  double  spindle  lathe  has  been  built 
by  J.  J.  McCabe,  30  Church  street.  New  York,  which  has  met 
with  considerable  favor  in  roundhouses  and  small  railway  repair 
shops.  This  machine  has  been  recently  redesigned  to  meet  the 
requirements  of  modern  high  speed  tool  steel  and  a  number  of 
features  especially  adapted  for  service  in  railway  shops  have 
been  included  in  the  new  design.  ';;-"•  " 

The  new  lathe  has  a  48  in.  triple  geared  spindle  for  large  work 
and  a  26  in.  back  geared  spindle  for  general  use  on  small  work. 
The  spindle  of  the  upper  swing  has  been  enlarged  considerably 
and  by  the  use  of  the  internally  geared  face  plate  a  ratio  of  gear- 


Double   Spindle    Lathe,    Showing    Geared    Face    Plate    in    Position    an    Upper   Spindle 


■y.-^.^<:-::i. 


which  have  broken  in  service  are  said  to  have  been  held  in  ing  of  72  to  1  has  been  obtaitiecl.    It  is  claimed  that  ample  pow^r 

place  in  this  manner  while  the  engine  completed  its  trip  without  has  thus  been  obtained  to  fully  meet  the  requirements  of  tire 

the  necessity  of  cutting  out  the  gage.     Access  for  water  and  turning  with  modern  tool  steel.     The  back  gear  for  the  lower 

steam  to  the  back  of  the  glass  is  secured  by  means  of  pas-  spindle  has  been  located  on  the  front  of  the  machine,  thus  tend- 


.■<t 


' '. ' ;  ^'--*'-  »''^*' 
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ing  to  throw  the  strain  on  the  spindle  downward  instead  of  in  an 
upward  direction  as  is  the  case  where  the  back  gears  are  located 
at  the  rear  of  the  head.  The  bed  has  been  widened  and  much 
increased  in  rigidity  by  extending  it  to  the  floor.  To  facilitate 
the  turning  of  wheels  a  special  wheel  holding  attachment  has 
lx;en  designed,  consisting  of  two  driver  arms  and  a  socket  plate 


.'     .•  T   » •• 


r.    •    -  :        Special  Tool   Rest  for  Turning  Wheels  and  Tires 

attached  tn  the  face  i)Iatc  of  the  uj)per  spindle.  The  wheel  is 
centered  I)y  means  of  a  three  piece  c()nical  hushing  which  sur- 
rounds tile  journal.  The  outsi<Ie  conical  surface  of  this  bushing 
tits  a  corres()()nding  inside  surface  in  the  socket  plate,  thus 
wedging  the  hushing  against  the  journal  and  securely  holding  it 
against  the  pressure  of  the  tool. 

The  swing  mav  he  increased  to  54  in.  or  60  in.  hv  means  of 


Socket  Plate  and   Driver  Arms  for  Centering  and   Driving   Mounted 
.    .,.  ^     Wheels    with    Outside    Journals 

specially  <lesigned  raising  ijhicks  wiiicii  can  be  placed  under  the 
head  and  tailstock  of  the  machine  when  it  is  desired  for  use  in 
turning  small  driving  wheels.  In  order  that  the  crank  pin  may 
clear  the  face  plate,  the  latlie  center  is  placed  in  a  socket  plate 
attached  to  the  center  of  the  face  plate,  which  extends  the  center 
a  sufficient  distance  from  the  face  plate  to  allow  the  crank  pin  to 
clear.  A  heavy  tool  rest  has  been  designed  for  wheel  and  tire 
.tiu"ning.    As  shown  irx  one  of  the  illustrations,  it  consists  of  a 


-v^.-i. 
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rigid  block  having  a  long  <  ross  bearing  on  the  lathe  carriage, 
curved  to  clear  the  wheel.  -.-  — .- ..  .  -■;•,;../;  .j^■.u  :,;  .-.~- v.- v. 
These  machines  are  built  in  a  standard  size  for  stock,  all  parts 
being  interchangeable.  It  is  possible,  therefore,  to  turn  them  out 
at  a  moderate  cost.  The  be  Is  are  furnished  16  ft.  in  length  and 
will  turn  10  ft.  between  cent'  rs.  If  desired,  however,  beds  of  any 
length  can  be  furnished. 


A  locomotive  by-pass  vab 
drifting  a  small  supply  of 


LOCOMOTIVE  BY.  PASS  DRIFTING  VALVE 


;  so  arranged  that  during  periods  of 
ive  steam  from  the  boiler  is  auto- 


matically   fed    to   the    cyli;  ders   has   been   developed   on   the 


Cons  fan  f  Bo'ikr 
Pressure 


W.  I.  Ptua  Pressed 
in  and  RireM  over 


Oroo.e%'>rJXDeep.      ^^/^i^ 

! 

Sfeam  Chesf" 
I    Pressure 

'■'■■-       ■'-   Section  Through   By-paEs   Drifting  Valve  Chamber         ";■:.':. 

Delaware,  Lackawanna  &  Western  and  was  recently  patented 
by  II.  C.  Manchester,  superintendent  of  motive  power  and 
eciuipmcnt,    and    S.    S.    Rieg<  1,    mechanical    engineer.      These 


£ 


Z/Vg  Sieam 
from  Cab 
Turret 


Steam   Connections  to    Bir-pass   Drifting   Valves    y.:'    ■"...■.', 

valves  are  of  the  piston  type,  operating  in  chambers  opening 
into  the  ports  between  the  valvfe  chamber  and  cylinder.  The 
two  chambers  at  the  opposite  eiids  of  each  cylinder  are  con- 


;-f:*^ 


,-  *■*■••. »' 
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nccted  by  a  5  in.  wrought  iron  tube  which  forms  the  by-pass 
connection  when  the  engine  is  drifting. 

The  operation  of  the  valve  may  be  followed  by  referring 
to  the  drawing  showing  a  sectional  view  through  the  valve 
and  its  chamber.  The  valve,  which  is  in  the  form  of  a  hollow 
cvUnder,  is  guided  by  a  cylindrical  extension  on  the  valve 
ciiamber  cap.  It  closes  the  by-pass  at  its  inner  end.  An  an- 
nular chamber  surrounding  the  value  near  its  outer  end  is 
formed  by  two  sets  of  packing  rings,  the  outer  set  operating 
in  a  chamber  6y4  in.  in  diameter,  while  the  inner  set  is  5)/2 
in.  in  diameter.  A  13/16  in.  copper  pipe  leading  from  the  cab 
turret  provides  a  constant  supply  of  live  steam  to  this  cham- 
ber. The  space  between  the  valve  cap  and  the  outer  end  of 
the  valve  is  at  all  times  in  communication  with  the  live  steam 
cavity  of  the  valve  chamber.  When  the  throttle  is  open  the 
pressure  in  this  chamber  acting  against  the  entire  area  of  the 
valve  holds  it  in  the  position  shown  in  the  drawing.  When 
the  throttle  is  closed  this  pressure  is  relieved  and  the  live 
steam  pressure  in  the  annular  cavity,  acting  against  an  ef- 
fective area  equal  to  the  difference  in  area  of  the  two  pistons. 


of  stroke  is  adjusted  by  means  of  a  rod  threaded  through  the  ,' 
center  of  the  head.  '^ '  ;-  :'     :^   •/'■''. ';, 

Engines  equipped  with  these  valves  are  claimed  to  be  very-:;;, 
easy  coasters.     Sufficient  live  steam  is  furnished  to  break  up  ."" 
the  vacuum  during  coasting  periods,  and  the  use  of  live  steam  ^    . 
tends  to  prevent  chilling  of  the  cylinder  walls.     By  preventing  ^rv 
the  inrush  of  air,  carbonization  of  the  oil  in  the  cylinders  is f 
eliminated,   a  matter  of  importance   on   superheater   locomo-- ■_; 
tives.     These  valves  are  claimed  to  have  effected  a  great  ««-"./> 
crease  in  the  life  of  cylinder  and  piston  rod  packing.  .v.^;- .Jv 


VX      -wt     ^,.; 


GRAVITY    BOILER    WASHING    SYSTEM 


The  purpose  of  all  hot  water  locomotive  boiler  washing  sys-  -■;.. 
tems  is  to  reclaim  the  greatest  possible  amount  of  heat  from  the  .  ; 
blow-off  in  order  that  hot  water  for  washing  and  tilling  may  be  .  j 
obtained  with  a  minimum  expenditure  of  live  steam.  In  theC-,;; 
Winters  gravity  system  of  locomotive  boiler  washing  the  ma- ..■  • 
tcrial  used  in  the  construction  of  the  plant  has  been  chosen  and .  •  . 


Hot  Water  Boiler  Washing  and  Filling  Plant 


forces  the  valve  open.     In  doing  this  the  inner  piston  over- 
travels  six  grooves  leading  from  the  annular  chamber,  thus 
.allowing  live  steam  to  enter  the  cylinder.    The  construction 
*of  the  valve  is  such  that  its  operation  in  opening  and  closing 
■  Should    not    be    accompanied    by    a    serious    shock.      The    length 


the    tanks    have    been    arranged    with    especial    attention    to    the;:.;-; 
conservation  of  heat.     This  system,  which   is  being  placed  on^'^.v' 
the  market  by  the  George  M.  Newhall  Engineering  Company,^;  }^.. 
Philadelphia,  Pa.,  is  shown  in  the  accompanying  engraving. 
The  plant  consists  of  two   standard  3  in.   cypress  tanks,  one 
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submerged  Arithin  the  other.  The  outside  tank  forms  the  hot 
well  into  which  the  locomotives  are  blown  off,  the  inside  tank 
containing  water  for  refilling.  The  hot  well  is  equipped  with 
a  copper  lined  hopper  bottom  which  guides  the  mud  deposited 
from  the  blow-off  water  to  a  central  opening  leading  to  the 
mud  drain.  The  tank  beluw  the  hopper  bottom  forms  a  cold 
"  Avater  storage,  the  supply  for  which  is  controlled  by  a  float 
operated  valve.  Both  tanks  are  tightly  closed  at  the  top,  the 
only  communication  with  the  atmosphere  being  through  the  vent 
in  the  top  of  the   hot  well.     A   separator  is  located   within  the 

■••  refilling  tank.      It   consists   of  an   inverted  U   composed  of  two 

V  large  vertical  pipes  of  unequal  length;  the  longer  pipe  extends 

>  through  the  bottom  of  the  relilling  tank  into  the  lower  part  of 

-the  hot  well  while  the  shorter  pipe  connects  with  a  silent  heater 

located   in  the  bottom   of  the   refilling  tank. 

-.:  When  a  boiler  is  to  he  washed  out  the  blow-off  cock  is  attached 
to  the  blow-off  line  in  the  roundhouse  and  the  boiler  blown  down 
in  the  usual  manner.  The  water  and  steam  from  the  locomotive 
enter  the  hot  well  side  of  the  separator  near  the  top  of  the  re- 
filling tank.     The  water  flows  by  gravity  into  the  hot  well,  while 

:,;...the  steam  accumulates  in  the  separator  forcing  the  water  down 
./in  lioth  pipes  until  an  outlet  is  secured  through  the  heater.    When 

-.-the   water   in   tlie   heating   or   refilling   tank   reaches   the   boiling 

f:  temperature  steam  will  no  longer  be  condensed,  but  will  pass  up 
through  the  water  and  accumulate  in  the  top  of  the  tank  until 
an  outlet  has  been  forced  to  the  hot  well  through  the  surplus 
steam  vents.  No  steam  can  Ijt  discharged  to  the  atmosphere 
until  the  water  in  the  upper  portion  of  the  hot  well  has  reached 
the  boiling  teniperature.;,:.  ;::..".;;•.;.■.; ;;  •  \  .:;'>^  .  \  •;  ':\:  "  v  ^  ■•>  .vi- 

Starting  with  the  cold  water  supi)ly  it  will  be  noted  that  fresh 
water  for  the  hot  well  is  drawn  from  the  warmest  portion  of 
the  cold  water  storage  and  that  the  water  supply  for  the  heating 
tank  is  drawn  from  the  upper  part  of  the  hot  well  where  the 
cleanest  and  warmest  water  is  located.  The  inlet  tO  the  refilling 
suction  is  attached  to  a  float  so  that  the  hottest  water  in  the  plant 
is  used  for  refilling  purposes. 

:"■  ■,     In  designing  these  tanks  a  water  capacity  of  5.000  gal.  is  pro- 

:  vided  for  eac+i  locomotive  washed  in  24  hours  in  order  that  the 
plant  may  have  ample  cai)acity  to  take  care  of  unusual  se(|uence 
in  the  operation  of  1)lowing  down,  washing  out  and  refilling.  In 
effect  it  assures  a  24-hour  supply  of  hot  water  f(^r  washing  out 
and  refilling  before  any  blow-off  .steam  can  be  wasted  at  the 
vent.  Sufficient  capacity  is  provided  above  the  minimum  water 
level  so  that  the  plant  may   receive  the  bl(jw-off  from  a  numl)er 

;  of  engines  before  there  is  any  loss  of  heat  at  the  overflow,  which 
draws  from  the  lower  part  of  the  hot  well.  In  order  that  the 
temjierature  of  the  heating  tank  may  be  maintained  at  all  times 
tile  separator  is  provided  with  a  live  steam  connection.  Steam 
admission  is  controlled  by  a  float  oi>erated  valve,  the  float  for 
which  is  located  in  tlie  heater  side  of  the  separator. 
..-,-  A  30-day  test  has  recently  lieen  com])leted  by  the  Central  Rail- 
road of  New  Jersey  on  a  Winters  plant  installed  at  its  Com- 
numipaw  engine  terminal  at  Jersey  City.     The  guarantee  under 

.^  >diich  this  plant  was  installed  re(|uires  that  it  maintain  average 
-refilling  temperatures  of  not  less  than  LSO  deg.,  and  average 
washout  temperatures  of  not  less  than  130  deg.  without  the  use 
of  live  steam,  the  blowing  down  pressures  to  average  125  lb.  per 
sq.  in.  l-ixhaust  steam  is  received  from  the  washout  and  refilling 
pumps,  but  during  the  test  the  live  steam  connection  was  re- 
moved. The  plant  has  a  total  water  cai)acity  of  60,0()0  gal.,  30.000 
gal.  of  which  is  in  the  hot  well.  18.000  gal.  in  the  refilling  tank 
and  12.0(X)  gal.  in  the  cold  water  storage.  The  operating  condi- 
tions are  such  at  the  Communipaw  terminal  that  four  or  [wt' 
engines  may  be  blown  down  before  any  washing  is  done.  The 
engines  are  then  washed  out  and  refilled  before  the  plant  receives 
any  more  hot  water  from  the  blow-off  line.  The  following  is  a 
summary  of  the  test  results : 

Total    number    of    locomotives    luTiidled 169 

Average  boiler  pressure  at  time  of  blowing  down 91   lb. 

Average  temperature  in  the  hot  well  at  the  washout  suction 193  deg. 

Average  temperature  at  which  locomotives  were  refilled 213^  deg. 


Average   time   of   blowing  dj)wn    (through    l^    in.   blowoff  hose   into 

1  yi    in.   iron   conduit) .60  mii.. 

Average  time  of  washing  oJt 42 J^  mi:.. 

Average   time   of   filling.  . . .  l 26  mir. 

Average  time  of  firing  up  td  100  lb.  gage  pressure 52  mir. 

The  wash-out  pump  auction  has  two  branches,  one  from  thi 
hot  well  and  one  from  Ihe  cold  water  storage,  the  temperature 
of  the  wash-out  line  beiftg  determined  by  means  of  a  regulating 
valve  easily  adjusted  tolmaintain  any  temperature  required.  The 
average  time  of  firing  up  to  100  lb.  gage  pressure  includes  the 
time  consumed  in  layini  the  fire  which  was  also  coincident  with 
the  time  taken  for  refilling,  these  two  operations  being  performed 
at  the  same  titrie.  Thel  time  required  for  the  entire  operation 
therefore  averages  2  hrl  34  min.  The  comparatively  long  time 
taken  for  refilling  may  ]m  accounted  for  by  the  fact  that  the  pump 
was  handling  water  boiling  under  two  or  three  pounds  pressure, 
the  pump  suction  therefore  receiving  a  mixture  of  hot  water  and 
steam.  This  is  compenaated  for,  however,  by  the  speed  with 
which  steam  is  generated  from  water  already  at  the  boiling  point. 

The  operation  of  the  pli  nt  as  described  provides  for  the  return 
of  blow-off  water  to  the  'efilling  tank  and  thence  to  the  boiler. 
In  bad  water  districts  wlere  this  practice  would  be  inadvisable 
arrangeiuents  may  be  rea  lily  made  to  supply  only  clean  water 
to  the  refilling  tank.  To  I  do  this  the  water  supply  connections 
between  this  tank  and  the  uiot  well  are  removed  leaving  only  the 
surplus  steam  vents,  and  told  water  is  fed  to  the  refilling  tank 
through  an  independent  fldat  valve  installed  for  that  purpose. 

MALLEABLE    IRON    WELDED    BY    OXY- 
•v  :.:r  .  ACETYLENE       .-/•>'--. .^.--;'.;;,v 


A  method  of  welding  n^lleable  iron  by  the  OXy-acetyleiie 
process  has  been  perfected  by  the  Vulcan  Process  Company, 
Minneapolis,   Minn.  |  V  L;  ■.  ■'^■■ 

The  accompanying  illustrations  show  how  a  broken  clanip 
was  thus  repaired.     After  being  welded,  the  clamp  is  shown 


Clamp  Prepared  for  Welding;^ 'V;^,-     .:  y,  v^  ■  '•  '•  " 

bent  sidewise  at  an  angle  ol  45  deg.  with  no  rupture  in  the 
weld.     In   small  objects  the  I  parts  to  be  welded  are  beveled 
off  on  one  side,  the  bevel  ektending  clear  across  the  break. 
Tile  two  parts  are  then  heated  to  a  bright  red  heat  with  thcv 
torch    and    the    surface    to    h\    welded    is    sprinkled    with    the 


Clamp    Welded    by    Oxy-Acetylepe    and    Bent   45    Deg.    Without 


Rupture 

flux,  after  whici  is  add 
melted   from    tlie    stick 


Vulcan  bronze  flux,  after  whicl  is  added  a  small  quantity  of 
Tobin  bronze  melted  from  thje  stick  by  the  oxj^-acetylene 
torch.  The  action  of  the  br<^nze  determines  whether  the 
parts  are  hot  enough  for  weldiiig;  if  it  readily  adheres  to  the 
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surface  of  the  iron  the  work  is  ready  and  the  break  should 
be  filled  in  as  quickly  as  possible.  Care  should  be  taken  to 
keep  the  temperature  as  low  as  consistent  to  get  a  satisfac- 
tory weld.  In  larger  work  the  fracture  is  V'd  out  on  both 
sides  and  handled  in  a  similar  manner.  Welds  thus  made, 
have  nearly  the  strength  and  ductility  of  the  original  metal.         .  " 


-'■■*  ■' 


suspended  from  the  top  by  means  of  pulleys,  very  few  bolts  or 
rivets  can  be  employed  to  carry  the  weight  of  tjti^  door  itself. 


STAYBOLT    CHUCK 


CORRUGATED    STEEL    DOOR    WITH 
:^i  FENDER    ATTACHMENT    e      H/^ 


The    Christopher    Murphy    Company,    Chicago,    has    recently 
placed  on  the  market  a  square  grip  stajJtolt  chuck  as  showii  in 


A  corrugated  steel  box  car  door  which  is  being  mantifactured 
by  the  American  Car  Roof  Company,  Chicago,  is  fitted  with  a 
fender  attachment  to  prevent  the  doors  being  raked  by  wagons, 
etc.,  when  the  car  is  being  loaded  or  unloaded.  •;":x'^  '•^■•■■ '.■;'■ 

The  fender  consists  of  a  5  in.  by  I'/i  in.  angle  held  out  from 
the  side  of  the  car  by  means  of  cast  filler  blocks;  at  the  ends 
snub-nosed  castings  are  used.  When  shut  the  front  end  of  the 
door  fits  into  an  angle,  the  idea  being  to  prevent  it  from  bulging 
out  in  case  freight  should  accidentally  fall  against  it  on  the  in- 
side. It  is  securely  fastened  by  a  one  link  chain  and  hook  in 
the  rear  which  it  is  believed  is  sufficient  to  keep  the  rear  edge. 
of  the  door  from  bulging  out.  This  door  does  not  run  on  pul- 
leys, but  is  supported  at  the  bottom  near  each  end  by  hard  bear- 
ing points.     It  is  claimed  that  in  many  instances  after  several 


Square  Grip  Staybolt  Chuck 


months'  service  the  pulleys  which  are  commonly  used  for  support-.' •V'-u;'^';";^^'"'^'^-  -■'''■':'■  -'';'C  -''^   ':  '^■-''!^  \ 

ing  car  doors  rust  and  stick.     Further  advantage  in  suspending      the  illustration.    This  chuck  is  used  for  screwing  staybolts  in  the 
the  door  on  bearing  points  at  the  bottom  is  claimed,  as  when  it  is      boiler  and  its  chief  advantage  is  that  it  is  not  necessary  to  put  a 


j;-;'>=t  :•.:; 


Corrugated  SteeJ  Box  Car  Door  Equipped  with  a  Fender  at  the  Bottom  to  Prevent   Raking   by  Wagon$ 
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.   square  end  on  the  staybolt  for  application.    This  chuck  will  grip 
:'  the  round  iron  by  means  of  the  dog  inserted  as  shown  in  the 
engraving,  and  will  turn  either  to  the  left  or  the  right,  gripping 
;     the  iron  harder  the  harder  it  is  turned.    By  its  use  it  will  not  be 
■    necessary  to  heat  the  staybolt  in  making  the  square  for  the  head, 
;'  and  there  will  also  be  a  considerable  saving  in  metal  as  the  stay- 
-bolt need  not  be  made  as  long.     The  dog  is  made  of  tool  steel 
and   is   square,   so  that  as  one   surface   wears,   another  may  be 
used,  it  being  free  to  revolve  on  a  pin  in  the  chuck  body,  which 
is  a  drop  forging.     The  chuck  is  provided  with  a   Xo.  3  Morse 
"■':  taper  and  is  made  in  sizes  of  •;4  in.  to  iVg  in. 


.H"-  =  ,.  r. 


:\;:};-:-t 


r -.'*.'■  •.:!*   ".v  ■' 
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MUDGE-PEERLESS    VENTILATOR 


The  new  Mudge- Peerless  ventilator,  whicii  is  made  and  sold 
by  Mudge  &;  Company,  Chicago,  is  being  applied  on  a  large 
order  for  equipment  now  bt-ing  built  by  the   Pullman  Company, 


.,.■     Fig.    1 — Type  4   Mudge-Peerless   Ventilator   Showing    Interior-. 

Arrangement 

■  '•','■  .  ;'■!';■■'  "  '■''■'/.' 

at  Chicago.  This  ventilator,  as  shown  in  Fig.  1.  is  box-like  in 
shape  with  the  air  ramming  faces  arranged  transversely  to  the 
line  of  car  travel.     These  faces  are  pressed  in  the  form  of  a  I' 


t  Fig.   2 — Sectional    View   of  the   Mudge-Peerless   Ventilator   Shewing 

},-..  . -,  the   Action    of   the    Air   Currents 

->'.-.,.■"  i- .'.■'..'•.  - 


4"  -t-  .  at  each  side  of  the  center  line  and  at  right  angles  to  the  v 
•>'.-J\  •  tilator  opening  of  the  car.  the  /'  shaped  surfaces  being  incli 


ven- 
nclined 


toward  the  exhaust  outleft  from  the  interior.  The  purpose  of 
this  formation  is  to  prevent  the  air  displaced  by  the  ventilator 
from  escaping  around  the  side  of  the  monitor  type  roof  or  over 
the  top  of  the  arch  type  r^of.  ^^V^' -^^' <^^J-{':'.-:0-::'<^-' 

The  sectional  view,  Fi^.  2,  shows  the  action  of  the  out- 
side air  as  it  passes  ovir  and  under  the  exhaust  openings, 
drawing  the  vitiated  air  f^om  the  car  body  through  the  venti- 
lator opening.  The  greatef  the  velocity  of  the  air  passing  over 
these   openings   the  greater  will  be  the  efficiency  of  the  venti- 


mzm 


Fig.   3 — Ventilator  for   Arch   Type    Roof 


lator.  On  the  arch  or  turtle; back  car  roofs  the  operating  prin- 
ciple is  identical  except  that  the  vacuum  pockets  are  ftjrmed 
at  the  exhaust  opening  on  the  sides  of  the  ventilators.  An  il- 
lustration of  the  ventilator  lor  these  types  of  roofs  is  shown 
in  Fig.  3.  The  interior  conatruction  of  this  ventilator  is  hex- 
agonal in  form,  the  rear  enp  fitting  tightly  over  the  opening 
into  the  car  while  the  front  is  solidly  joined  to  the  outside  wall. 
Protecting  exhaust  outlets  ar;  provided  for  practically  the  full 
length    on    both    sides    directlji    behind    the    air    ramming    faces. 
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Speed  Miles  Per  Hour. 
Fig.  4 — Exhaust-Speed   Curve  of  Mudge-Peerless   Ventilator 

The  angular  baffle  plates  which  virtually  form  the  roof  prevent 
rain  or  other  elements  from  dropping  down  into  the  interior, 
and  the  outside  ventilator  face  prevents  down  drafts  being 
caused  by  side  winds.  Two  small  openings  are  provided  in  the 
bottom  plate  to  discharge  the  condensation  in  case  the  at- 
mosphere contains  a  great  deal  of  moisture.  .;,'.: 
The  efficiency  of  this  ventilator  and  the  ratio  of  the  exhaust 
to  Uain  speed  is  shown  in  Fig.  4.  This  chart  was  compiled 
from  anemometer  readings  taken  on  a  wooden  frame  car  with 
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all  doors  and  windows  closed  during  the  test.    Tests  have  also 
shown  a  strong  exhaust  action  with  the  trains  standing,  if  side 


:*-- 


the  screen  board.     The  standard  deck  sash  behind  the  ventilator-; 
is  then   used   for   regulating  the  flow  of  air.     The  arch  or  el- 
liptical  roof   type   ventilator   is   shown    in   Fig.  6.      It   is   applied; 
in  a  different  manner,  since  it  is  made  to  conform  to  the  curva- 
ture of  the  roof.     A  1>2  in.  flange  is  provided  for  soldering  it. 
to   the   roof   sheets   to   insure   water   tight   connections.     Venti-" 
lation  with  this  type  of  ventilator  is   controlled  individually  by^' 
operating  registers  applied  to  the  headlining  beneath  each   ven- 
tilator.;^ :4-;:"-;:v^4;---^-;- ;■•>!.{  :>  ■;:/:;  "../'.■•:•'%;''■-■.  '.;."' .  :':r^:',.  ■ 
Fig.  7  ihows  the  application  of  this  ventilator  in  conjunction:: 

with  an  electric  blower  making  a  complete  combination  for  the  • 
ventilation  of  dining  cars  which  require  the  expulsion  of  fumes,  . 
smoke  and  kitchen  odors  while  the  car  is  standing.  This  type  s 
is  provided  with  louvres  as  shown  by  the  dotted  lines.  Its  out-  - 
side  application  to  the  screen  board  in  the  monitor  roof  car  is;, 
the  same  as  the  type  previously  described.     Simplicitj"  has  been  : 

carefully    sought    in    both    the    construction    and    application    of  ■; 
these  various  types  of  ventilators  with  a  view  to  reducing  the 
first  cost  and  cost  of  maintenance.  , .,-  - 


,.^-    Fig.  5 — Application   of   Ventilator  to    Monitor  or   Clerestory    RoofV. 

winds  are  blowing  from  any  angle.     With  a  side  wind  blowing 
at  a  velocity  ai  425  m.  p.,  h.,  an  exhaust  of  3,600  cu.  ft,  ^r 


SOFT    METAL    GRINDERS    FOR    SL  PER- 
^  V     HEATER  UNIT  CONNECTIONS      • 
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Fig.   6 — Application   of  Ventilator  to   Arch    Roof 


hour  was  obtained  and  at  7.5  m.  p.  h.,  6,480  cu.  ft.  was  obtained, 
the  same  car  being  used  as  mentioned  in  the  running  test. 
The  application  of  the  monitor  roof  type  ventilator  is  shown 


''ri^:''-:'^-^-" 


Fig.   7 — Combined    Ventilator   and    Blower     ,>-;. 


in  Fig.  5.   it  is  made  in  one  standard  size  and  design  requiring 
no   soldering   or   fitting,  as,  it   is   simply  bolted   or   screwed   to 


■i'.      '  ^W' 


A  soft  metal  process  of  grinding  ball  joints  tia?  been  de- 
veloped by  the  Locomotive  Superheater  Company,  30  Church 
street,  New  York,  for  use  in  maintaining  the  joints  between 


*'■■:'■■'    •   ' 
-V- ,-  \r .' 


.••;■:     'iyv-        Mould  Complete  with  Chuck  and  Grinders      ,".",  v  ,?. -'.    •:•■ 

superheater  elements  and  the  header.  The  importance  of 
maintaining  the  correct  radius  of  the  two  parts  of  these  joints 
is  apparent.  It  has  been  found  that  grinders  made  of  cast 
iron  or  steel  .are  frequently  continued  in  use  aftex  they  have . 


'<■■: 


J 


Mould  Assembled  for  Casting  the  Grinding  Sphere  and  Chuck  with 

Grinder    in    Position 

lost  the  proper  shape  because  of  the  lack  of  tools  or  facilities 
for  truing  them  up.  The  development  of  the  soft  metal 
process  has  provided  a  means  by  which  grinders  can  be 
quickly  and  cheaply  renewed  as  often  as  is  necessary,  without 
the  service  of  skilled  labor  or  machine  tools. 

Grinding  cups  for  the  ball  ends  of  the  units  and  grinding 
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spheres  for  the  seats  in  the  header  are  made  of  lead  or  hard 
babbitt  metal  by  casting  in  moulds  which  insure  uniformity 
and  correctness  of  the  contour.  A  mould  consists  of  three 
parts,  a  base  in  which  the  cup  grinder  is  cast,  a  base  in  which 
the  spherical  grinder  is  cast  and  the  top  part  of  the  mould 
which  is  used  with  either  base.  A  chuck  is  provided  which 
will  hold  either  the  cup  or  the  spherical  grinder  and  which  has 
a  shank  suitable  for  use  in  an  air  motor  or  hand  brace.  When 
the  grinders  lose  their  contour  they  may  be  melted  and  re- 
moulded with  no  waste  of  material.  The  chucks  and  the 
mould  are  furnished  by  the  Locomotive  Superheater  Company. 


GRAVITY    FIRE    DOOR 


--•;-.  A  foot  operated  locomotive  fire  door,  the  two  halves  of  which 
. ,■      are  so  arranged  as  to   countcrljaiance   each  other,   thus   making 

•',     unnecessary  the  empioynient  of  a  power  cylinder,  has  l)een  de- 
:,■.     velopcd  and  patented  by  P.  C.  Withrow.  mechanical  engineer  of 
■f     the  Denver  &  Rio  Grande,   ;.^v;>^_.    ;*'  .    .:,•:/./  ';'  -"^  >  ■■ 
•  As   shown   in   the   engraving  the  dnrr  fs  in  two  sections,  the 

"■  ,■  -pper  part  being  pivoted  at  the  left  and  the  lov.er  part  at  the 

X  right.  It  is  opened  by  means  of  a  foot  lever  located  at  the  left 
..>.y  and  20  in.  out  from  the  back  head.  This  lever  operates  the 
f ;  .  door  opening  cam,  which  has  a  si)ecially  formed  shoe  at  its  up- 
'  :  ;    per  end  bearing  against  the  under  side  of  the  upper  door  at  A. 


Gravity  Fire  Door   Locked   in  Open  Position 

As  pressure  on  the  foot  lever  opens  the  door  the  point  of  con- 
tact between  the  cam  and  the  door  shifts  from  A  to  E.  This 
gives  a  comparatively  large  leverage  by  means  of  which  to 
start  the  door  without  unnecessary  effort,  and  the  decreasing 
leverage  as  the  movement  progresses  keeps  the  travel  of  the 
foot  pedal  within  reasonable  limits. 

The  upper  and  lower  sections  of  the  door  are  connected  by 
means  of  rods  B  and  D  and  equalizer  C.  The  pin  F  which  con- 
nects rod  B  to  the  upper  door  is  located  above  the  hinge  pin  G, 
thus  causing  it  to  swing  in  closer  to  the  vertical  line  through 


mM■^ 


the  hinge  pin  as  the  door  is  opened.  The  leverage  of  the  upper 
door,  the  weight  of  which  causes  the  closing  movement,  is  thus 
increased  It  will  be  noted  that  the  pin  which  secures  rod  D 
to  the  lower  section  of  the  door  is  located  at  a  point  much 
nearer  the  horizontal  center  line  through  the  hinge  pin  than  is 
pin  F  in  the  upper  door.  The  increase  in  leverage  of  the  lower 
door  in  the  open  position  ip  therefore  less  than  that  of  the  upper 
door.  A  further  increasei  in  leverage  of  the  upper  section  is 
efifected  by  the  rolling  contact  between  equalizer  C  and  the  door 


'•y<'^:.:i=i -';-.:"'-V  >  :\r       ■^^:  ■■' 
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Cam 


^      '  ^     Y 10'- 1 

Faoi  Leifer  1 

Deck  Line  of  Engine^       ~S*- 

Simple  Gravity  Fire  Door-:' .•;•,•.-.•  ■-..  /,  ..v'  ?    , 

frame  at  the  right  of  the  equajizcr  fulcrum  pin.  This  causes  the 
fulcrum  to  gradually  travel  t(i  the  right  as  the  door  is  opened. 
The  upper  door  thus  has  sufficient  overbalance  to  insure  prompt 
closing  on  releasing  the  presstire  from  the  foot  lever.  As  the 
closing  movement  proceeds  thejvarious  points  return  to  a  normal 
l)osition,  thus  destroying  the  ov|erI)alance.  and  the  closing  is  com- 
pleted without  slammmg.  The 
(.ned  either  to  the  back  head  or  the  deck  as  is  most  convenient. 


This  device  has  been  in  use 


experimentally  on  the  Denver  & 


Kio  Grande  for  about  two  year  i,  where  it  has  been  meeting  with 
considerable  favor.  It  is  claiAed  that  prompt  (»pening  of  the 
door  is  effected  without  e.xtraordinary  effort;  sufficient  force  is 
hrouglit  to  bear  upon  the  peda^  by  the  natural  swinging  of  the 
weight  to  the  left  foot  as  the  fireman  swings  the  shovel  toward 
the  fire  door,  \  ,  .  ;•  .        ,       .     ,  ;>    „ 

\ _.^■^;•.l.::.■.^..^^.;-^,.^^,. 

HAND    SAW    FOR.  CUTTING    METAL 


A  metal  cutting  saw  having  fe  blade  of  the  form  usual  for 
wood  hand  saws  has  been  brolight  out  by  Henry  Disston  & 
Sons.  Philadelphia,  Pa.  This  sbw  has  a  special  high  temper 
suitable  for  metal  cutting  and  ii  hollow  ground  for  clearance. 
For  cutting  iron  and  steel  it  is  (regularly  made  with  12  points 
to  the  inch ;  for  copper  and  brasa  with  10  points. 

To  get  best  results  from  a  ha<k  saw  of  the  usual  form,  it  is 
necessary  to  use  both  hands.  oneVo  push  the  saw  and  the  other 
to  guide  it.  The  depth  of  cut  is  ilso  limited  to  the  inside  depth 
of  the  frame.  With  the  wide  blade  saw  it  is  possible  to  cut  to 
any  depth.  As  with  the  wood  hand  saw,  it  is  only  necessary  to 
use  one  hand  in  operating,  which  is  advantageous  under  certain 
conditions.  1  ■■-..-:••.*".•;■:•:-■'•'/    -,^-  . 


P.\.\AM.\  C.xNAL  Transferred.— A  railway  paper  published  in 
India  states  that  the  following  recently  appeared  in  an  Indian 
examination  paper.  "The  Panama  Canal  is  being  cut  from 
Delhi  to  Bombay  in  order  to  facilitate  the  speedy  passage  home 
of  persons  going  on  short  leave  frcm  the  new  capital  of  India." 


in  connection  with  the  buy-a-bale-of-cotton  movement  which 
Las  been  discussed  in  the  newspapers,  the  Nashville,  Chatta- 
nooga &  St.  Louis  has  announced  that  it  will  buy  125  bales  of 
cotton  at  10  cents  a  pound.  l';.;\/ :.."^^:';  y;' 

On  September  1  the  Illinois  Central  acquired  from  the  Central 
Fruit  Despatch,  a  subsidiary  company,  all  its  refrigerator  cars 
and  such  cars  not  already  lettered  "i.  c.  r.  r."  will  be  relettered, 
to  be  operated  hereafter  by  the  railroad  company  direct. 

The  railroad  companies  have  formally  accepted  the  city  or- 
dinance governing  the  project  for  a  new  $65,000,000  union  sta- 
tion and  yards  in  Chicago  to  be  used  by  the  Pennsylvania,  the 
Burlington  and  other  roads,  and  to  be  completed  within  five 
years.  In  return  for  closing  certain  streets  and  alleys  the  city 
will  receive  $825,805  from  the  Union  Depot  Company. 

The  diary  of  a  certain  general  superintendent  shows  that  in 
one  year  he  spent  101  days  conferring  with  railroad  commissions, 
committees  of  organized  employees,  city  and  town  officers  and 
officers  of  the  courts;  he  was  traveling  over  the  road  155  days 
and  spent  109  days  at  headquarters  transacting  business  connected 
with  the  administration  of  the  railroad. 

On  Tuesday,  September  15.  the  Henry  M.  Flagler,  the  car- 
ferry  which  was  built  for  the  Florida  East  Coast  for  service 
between  Key  West  and  Cuba,  was  launched  at  the  Cramp 
ship  yards  at  Philadelphia.  The  ferry  is  built  to  accommodate 
30  freight  cars.  It  is  351  ft.  long  with  57-ft.  beam.  Its  speed 
when  loaded  with  2,300  tons   will  be,  it  is  estimated,  about   12 

The  creosoting  plant  of  the  Missouri.  Kansas  &  Texas  at 
West  Denison,  Tex.,  has  suspended  operations  because  of  a 
shortage  of  creosote  oil.  Large  quantities  of  timber  and  ties 
are  on  hand  ready  to  be  treated,  but  the  company's  sources  of 
supply  have  been  Germany  and  England,  and  both  of  these  are 
now  cut  off.  The  Pennsylvania  Railroad  has  on  hand  a  sup- 
ply of  creosote  sufficient  for  the  needs  of  its  timber  preserving 
plant  for  a  considerable  time  to  come. 

The  safety  department  of  the  Delaware,  LatckaAvanna  &  West- 
ern, in  Safety  First  Bulletin  Xo.  8,  gives  the  number  of  deaths 
and  injuries  to  employees  during  the  first  half  of  each  year  since 
1510 — 1911,  1912.  1913  and  1914 — showing  a  decrease  each  year. 
Tlie  number  of  killed  was  reduced  from  34  in  1911  to  7  in  1914, 
and  the  number  of  injuries  from  137  to  99.  The  bulletin  gives 
the  causes  of  the  deaths  of  the  seven  men  in  1914,  and  contains 
a  large  number  of  suggestions  for  improving  the  safety  record;^ 
also  a  long  list  of  commendable  actions  of  employees  shown  on 
discipline  bulletins  for  four  months  of  this  year. 

Figures  recently  compiled  show  that  the  number  of  stock- 
holders of  the  New  York,  New  Haven  &  Hartford  is  rapidly 
increasing  under  the  management  of  Chairman  Elliott.  While 
the  average  increase  from  1901  to  1912  was  1,194,  the  increase 
from  1912  to  1913  was  1.162,  and  from  June  30,  1913,  to  August 
31.  1914,  was  2.305.  The  totals,  with  the  numl)er  of  women 
stockholders,  about  43  per  cent,  are  as  follows : 


Jure  30,  1901 ...:..,!  .',.•........ ..  9,667 

Jure  30.  1906 .V. .., 12,627 

June  30,  1912 ..;...... 22,806 

Jure  30,  1913 23^,968 

.\ucust  31.  1914 26,373 


Women 


9.710 
10.474 
11,184 


eleven  fires  attributable  to  sparks  from  locomotives  and  the 
territory  burned  over  amounted  to  not  more  than  6]4  acres.  In 
the  same  period  last  year  there  were  150  forest  fires  which 
burned  over  an  area  estimated  at  about  2,000  acres.  Through 
all  the  wooded  parts  of  Barnstable  county  a  strip  varying  in' 
width  from  60  ft.  to  130  ft.  has  been  cleared  on  either  side  of 
the  railroad's  right  of  way.  Pine  trees  have  been  left  standing 
in  these  strips,  as  their  leaves  act  as  a  screen.  The  areas  cleared 
will  be  kept  in  that  condition  bv  the  section  gangs.         ■-.'.;.  -■ :  .. 

Thomas  Cooper,  land  commissioner  and  assistant  to  the  presi- 
dent of  the  Northern  Pacific,  has  issued  a  statement  announcing 
that  during  the  last  fiscal  year  the  road  has  sold  KX),000  acres 
of  land,  chiefly  in  Washington  and  Montana.  A  large  area  of 
eastern  Washington  land,  suitable  now  only  for  grazing,  brought 
75  cents  to  $2.50  per  acre.  The  companj'  estimates  the  total 
land  grant  from  Lake  Superior  to  Puget  Sound  at  40,000.000 
acres.  The  total  sales  to  June  30,  last,  approximated  30.000.000 
acres.  Of  the  10,000.000  acres  remaining  about  half  is  still  un- 
surveyed  and  unpatented.  These  figures  were  made  public 
to  refute  many  incorrect  statements  made  during  political  cam- 
paigns, in  which  it  has  been  alleged  that  the  railway  delayed 
federal  surveying  of  its  land  to  escape  taxation.  Mr.  Cooper. 
says  that  for  10  years  the  company  has  urged  the  government 
to  hasten  surveys,  thereby  enabling  the  comi^any  to  sell  its  land 
and  push  development  of  its  tributary  country.  The  company 
has  applied  for  a  survey  of  practically  all  of  the  5.000.000  acres 
still  unsurveyed.    i,.-..-        — ^      -  -•,-'•  \;.- -c 

.  .  At  the  regular  monthly  meeting  of  the  board  of  directors  of 
the  New  York.  New  Haven  &  Hartford,  held  in  New  York  on 
September  17,  the  officers  were  authorized  by  the  board  to  pur- 
chase power  from  the  New  York  Edison  Company.  This  pur- 
chased power,  together  with  that  now  obtained  from  the  power 
plant  of  the  New  York  Central  and  that  of  the  New  Haven  at 
Cos  Cob,  will  enable  the  road  to  increase  the  number  of  trains 
operated  electrically  betw  een  New  York  and  New  Haven  from 
37  per  cent  to  70  per  cent  of  the  total.  In  order  to  have  100 
per  cent  of  electrical  operation  it  will  he  necessary  to  purcha.se 
additional  electrical  equipment  and  additional  power  for  the 
eastern  section  of  the  electric  zone  between  New  York  and  New 
Haven;  At  the  present  tinie  all  of  the  important  passenger" 
trains  and  a  number  of  the  important  freight  trains  running  be- 
tween the  two  cities  are  hauled  by  electric  locoxnotives. 


■-:    \  ■■"■i^ 
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The  New  York,  New  Haven  &  Hartford  reports  that  its  plan 
for  reducing  the  number  of  forest  fires  on  Cape  Cod  by  clearing 
wide  strips  along  its  right  of  way  has  met  with  marked  suc- 
cess.    This  year  from  May  to  August  inclusive  there  were  only 


\..y-^?:       RESUMPTION  OF  TRAFFIC  TO  MEXICO        V-^c    " 

Announcement  has  been  made  by  officers  of  the  Texas  &....: 
Pacific   and    International    &   Great    Northern   that   affairs    in    ;^ 
Mexico  have  reached  a   state  where  traffic  with   the   I'nited  ". 
States  is  being  resumed.     The  International  &  Great  North-    -•■': 
ern,  in  connection  with  the  Texas  &  Pacific  and   St.   Louis, ,'; 
Iron  Mountain  &  Southern,  previous  to  the  trouble  in  Mexico''.' 
ran  through  trains  via  Laredo.     Tex.,  to  the  City  of  Mexico   , 
n  connection  with  the  National   Raiilways  of   Mexico.     The  ..'' 
war  caused  the  suspension  of  this  traffic.     Recently  arrange-.  •. 
ments    have    been    made    with    the    Constitutionalists    for    an.  . 
interchange  of  traffic  between  the  Gould  lines  and  the  Mexi-  V. 
can    railways   at    Laredo.      Airfreight    in    both    directions    is  \\ 
transferred  in  the   International  &   Great  Northern  yards  at  .  ." 
Laredo.     No   through   rates  are   in   effect   and   through   bills  ;. 
of  lading  cannot  be  issued.     Through  train   service   over  the  '< 
railroad  between  Laredo  and  the  City  of  Mexico  was  resumed-.' 
on  August  26,  the  track  which  was  destroyed  in  connection-!" 
with  the  operations  of  the  war  having  been  made  passable,  'v 
Numerous  branch  roads  are  being  repaired  rapidly.     ;.,.;,..•-.;:'.' 
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-l)lu'rt^  forthc  scats  ill  tlu'  Iio.ukr  arc  made  of  lead  <>r  hard 
haljhitt   nictnl  l>y  casting   in   mould-   uliicli   insure   unil'ormity 
and  c<>rrcctncs>  of  tlic  contour.     A   mould  con-ist-   'if  tline 
.parts,  a  base  in  which  tht.-  cuj)  .i.;riiidt.r  i-  ca>t.  a  ha-c  in  which 
"the  spherical  jxrinder  is  cast   and  thr   t"i>  part   "f  tlie   in<>nhl 
which   i>  used   with   cither  ha-e.     A   chuck   i»   proxideil    which 
will  h<dd  cither  the  cuji  nr  thi-  sphirical  yrimler  and  uliich  has 
i-a'/shank  -suitahlc- for  use  in  an  air  iimtor  nr  hand  liraci-.     \\!u-n 
the  grjiiders   U>se   thiir  contour   tluy    niav    he   melted   and   re- 
moulded   with    ni>    wa>te    of  .matt-rial.       llu-    chucks    and    the 
niould  ure  funiislud  hy  the  Locoim.tixc  SiiperliculvrA.ompaii3'. 


GRAVITY      FIRE    DOOR 


A  foot  operated  hcomotive  fire  (lt>or.  the  two  hahes  of  which 
aK'  so  arraiiijecl  as  :<■  cnnnterliaiance  eacii  I'lhcr,  thus  niakinu 
inineccssary  tlie  einpi'XTnent  "f  ;i  p.  iwer  cylindi  r,  lia>  incii  dc- 
velojurt  and  Itatentcd  In    I'.C.    Withr.iu.   nu-  hanicil   int;ineer  nf 

;ihc  iJt-nver  \   Ki"  ( iraiidv.  .;,•.-'  •/  •■  ••'■../ 

.\s  .<ln'Wii  m  liu  cnurax inir'  tlr  <'im  r  's  in  twn  sectinns.  iho 
'1>i>cr  part  being  pivoted  at  the  left  and  the  Ii>v.cr  pan  at  the 
riiihl.     Ft  i$  »it^tene«l  hy  means  i*f  a  foot   le\er  licaicd  .it   thi    Ki'i 

;and\20  Tii.   ouit    »'r«.ni>   tiic    hack    luad.      This    le\er    <ipcratt>    tlu- 
«1. .or  opening;  'am,  \\hich  has  a   -iicciaUy   i<irined   shm-  at   its  up 
per  .I'lid/hv'ar'"^  iigainst  tlu'  under  .side  of  tlie  npiK-r  d.M.r  at  . /. 


■  "'y  ;  r 


'.'.,"•.      ■■    Gravity    Fire    Doer    Locked    in   Open   Position  •'-• 

"As  pressure  otj  the  foot  lever  V^pen's  the  door  the  point  of  con- 
tact lutween  the  cam  ;u»l  the  d<ior  shifts  from  ./  to  /;.  This 
gives  a  CJ>niparati\».t^  larye  Ieverai.:e  li.\  means  of  which  to 
start  the  door  wiilii'Ut  unnecessary  effort,  anil  the  decreasing 
Itverasr*'  as  the  niov-nunt  procuresses  keep-  the  travel  of  tlie 
foot   pe<lal   within   leasunah'e   limit>. 

".The  .uppivr  •*«n<l  lower  .stCtion,s  of  tlu-  do,,r  arc  connected  \<\ 
nwans  of  rod.-;  /^  and  /^  and  eqtializer  (  ,  The  pin  /•  which  con- 
nects rod  yrto  the  upi'i  r  <ioor  is  located  ahove  tlu-  hint;e  pin  (i. 
thus  catising  it  to  swing  in  closer  to  the   vertical  line   lhruuj>h 


the  hiufie  pin  as  the  doi.i  is  opened.  The  leverage  of  the  upper 
<loi(r,  the  weight  of  whic  causes  the  closinji  m<ncment.  is  thus 
increased  It  will  he  no  ed  that  the  pill  which  secures  rod  D 
to  llu  lower  st-ction  of  khe  door  is  located  at  a  point  much 
nearer  the  horizontal  ccnk-r  line  throni;h  the  hiiiye  pin  than  is 
pin  /•'  in  the  upper  door.  iThe  increase  in  leverai;c  of  the  lower 
do.  .r  in  the  -ipcii  position  i\  therefore  kss  than  that  ui  the  upper 
do.  ir.  .\  further  increasel  in  leveraj;e  of  the  upiter  section  is 
ettected  l>y  tlu-  n illini;  coiitiict  hctweeii  ecpializer  (    and  the  do..>r 


,6'- _^__-Y/el ^ 


D€ckUn^  of  Engir, 

Simple  Grivlty  Fire   Door 

iranie  at  the  riuht  of  tin    ci|ual/ir  inlcnim  ]iin.     'i'lii-  causes  tlie 
fulcrmn   to  gradually   travel   l.     tlu-   riyht   as  the   d'..r   is   oiieiie.l. 
The  upper  door  thiis  iias  sutlic 
closing   oil   rclcasiny   tlu-   pres.N 
clo-in.i;  mo\(.iiu-nl  jir. ic«.cds  tlu 
p.vsitiou.  thus  ilestr. lyiu!.;  liic  i'\ 
pKted   without    shiinnmiu.      ih 
died   eitlur  to  ihe  hack  luad  . 


cut  .'Veriialance  to  insure  prompL 
tre  from  the  fo.  .t  K-\er.  .Vs  the 
varixiis  i^c'int^  return  to  a  normal 
i-rlial.ince,  aiul  the  clo^in;.;  i.»  C' 'ni- 
loot  K-\er  bracket  may  he  fast- 
tlk-  (Kck  a*  is  111.  1st  convenient. 

&; 

ith 

the 


This  (k-vict  has  he>  n  in  Use  lc\periinentall\  .m  ilu-  Denver  ^ 
i\io  ( irande  foi  al'ont  iu<i  >earl.  where-  it  lias  heeii  nuetini;  uitl 
coiisiderai'le  favor.  It  i>  claii|i-d  tiiat  iiroinpt  oiteniny  of  th« 
do,.r  is  elTecled   without   e.\trao  dinar\    etT.irt:   suJ'licient   force  ii 


hr.'ULilit  to  hear  H!»on  tlu-  peda 
ue!'.^ht  p.  the  left  fo.it  as  tlu-  I 
tlu   i'lre  d. (or. 


in    the  natund    swiiuiini;   .f   the 
i-inaii   su'injis  f|ie  sli,,\i.l  pnvard 


HAND    SAW     IOrIcITIING    AlliTALv' 

\    metal    cuttinji    saw    havini.;   U    Ma.le   ..f   tlu     f..rni    usual    f.  r 


i:ht    i.ul    iiy    Henry    1  )isston    & 

lu     has    a    -jiecial    hi'.;h    temper 

h.illow    v;r.  .uiid    for   clearance. 


or   cutluii;   ir.'ii   and    steel  it    is  jreuularly   made    with    \1   ii.ims 
'  tlu-  inch:  for  coi>iier  and  hras^  with  10  points 


Wo.  id  haiitl  saws  has  ln-en  hro 
.^.'us.  I'hiladelphia.  I 'a.  This  > 
suitalile  for  !net;il  cuttiiiL;  and  i 
1  or   cutlini;   ir. m   and   steel  it    i 

t,      "      "      " 

To  sjet  hest  results  from  a  ha 
iu-i-essar\  t.i  use  hoth  haii.ls.  ..lu- 
t.>  Liuiile  it.  The  dejith  of  cut  is 
ol  tlu-  frame.  With  tiu-  wide  hi;  iK-  saw  it  is  pi.^silile  p,  cm  ti> 
an\  depth.  .\s  witii  the  wo. ..1  li.iji.i  saw.  it  is  only  iiecessarv  to 
use  one  han.I  in  ..peratin^.  which|is  advantageous  under  certain 
conditions 


saw   ol   tiu-  ii-ual   torni.   it   is 
t.>  push  the  saw   and  the  other 
iniite.l  to  the  inside   depth 


I'a.VAMA     C.\.\\r.    TkA.NSFKRKKIi 

India    states    that    the    followinji    n 


e.\aiiiinati..n    paper.      "The    Panan  a    Canal    is    beinii    cut    fr-.m 


l)elhi  to  pMiinhay  in  order  to   facili 


\    railway    paper   puhlished    in 
ently   ai)i)eared   in   an    Indian 


ate  the  speedy  passage  home 


■■'v*- 


of  persons  goitnj  on  short  leave  frfcm  the  new  capital  of  India 


'  t  .       .*.       ,.  I 
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New; 


epArtment 
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.,; -{h  ccnncctiDii  witli  the  Imy-a-bale-of-cotton  muvcnKiit  which 
. ,:  \V  l*t"^""  tlH»cuss(.<l  in  tlu-  iKuspapcrs,  the  Xashvilk-,  Chatta- 
.  .;.-."'ira  &  St.   Louis  has  annoiinccd  tliat  it  will  l)uy  125  Imles  of 

VX'UtJi|i  at   10  cints  a  ])(>tin<l. 

|>  ..  <)'i  Scptcnilior  1  tin-  llliimis  Cci'itral  acciuired  from  the  Central 
i'Vuit  Despatch,  a  sui)siiliary  c<>mi)any,  all  its  refrigeratur  cars 
[:'  .;!!i(l  such  cars  not  already  lettered  "i.  c.  R.  R."  will  he  relcttered, 
' -.I'.be  ('perated  hereafter  by  the  railroad  company  direet.    ./    V 

.  '  .  The  rj.ilroad  companies  have  formally  acce])ted  the  city  qr- 
Hunancc  governing  the  project   l«»r  a  new  $()5.(K)(),000  miion   sta- 

*    turn  and  yards   in   Chica.i,'<i  t<>  be  used  by  tlie   reiinsylvania,  the 

'"IliirliiiKton    and    other    roads,    and    to   be    completed    wiibin    Jive 

.'vi'irs;     In  return   for  closing  certain  streets  and  alleys  the  city 

;•  ..will  receive  $S25.S05  from  the   I'liiou    I  )epot  Companyi   .:.:,...;.!. 

V:  The   diary   >>i  a  certain  general    superintendent   sbiiws  thai-  in 

■  (.me  year  he  spent  101  days  conlerrinu  with  railroad  commissions, 
•conimittee.s  of  orfjani/ed  employees,  city  atid  town  ()t'ticers  and 

;  /"fticers  of  the  courts:  heWaii  traveling  <»ver  the  road  155  days 
KJtnd  spent  \(Y)  days  at  hea<l<|uarters  transacting  business  connected 
'   /Witlv' the  administration  of  tlu-  railrcJad.       '/    '  .  \::    .v  v  .;:     '^  .•     -v 

:     "0"   Tuesday.   Septemi)er    15.   the    Henry    M     i'lat-ler.  the   car- 

' -fetrv   which    wa^   Imih    for   the    Morida    i'.ast   C<.iast    for   service 

I'eTween     Key     W  e>t    and    Cul)a.;    was    launched    at    the    Cramp 

.-ijip  y^iTtls  at   Philadelphia.     The   ferry  is  built   to  acconnnodate 

'  .^  freight  cars;  it  i->  .-.51  ft.  long  witli  57-ft.  beam.  Its  speed 
when   loatled   with  2.M'i\  ton--    uill   be.   it   is  estimated,  alunit   12 

,'/  ■ikBOtS.,-  -     . 

:  "  .The    croosoting    plant    of    the    Missouri.    Kansas    &    Texas    at 
West    Deni.soji.     J  ex..   lia>    su^peiuled    o])erations    liec-ause    of    a 
.shortage  of  ereosote  oil:     Large   (|uantities  of  timber  and   ti^es . 
■are.  oil   band    re.uiv    to  In-  treated,,  but    llu-   OPinpanyV  .,«*<ilirces  <>f" 

■  «nppTy  have  been  ( ierniany  and    I-'n.gl.iiul.   and   both   .if  these  are 
.    iiow    cut   oil.      Ihe    l'enn>yl\ania    Uailroad   has nn   hand   a   >up'- 

^  }dy  c^f  creostrte  sutticient  for  the  nee<ls  of  its  tindier  preserving 
T»lam   f(;r  a  consideralde  time  to  cmne.     ;   '        /  ;^  '    ;■    >-   ,^;^^'.: 

~   .'The  s^afety  depart  iiunt  of  tlie   I  )e!awar't\  Ijftckawanna  &  AV'est- 

■  ern.  in  Safety  I'irst  lUdletin  \o.  S.  gives  the  number  <^f. deaths 
atid  injurii's  to  enip!oyee>  during  the  lir.st  half  of  each  year  .sincv 
li,]()_]oll.    lOlJ.    l"!.^  and    l'n4    -sh<.wing  ;i   decrease   each   year. 

•The  nuudier  of  kille<l  was  reduced  from  34  in  I'MI  to7  in  1914. 
.aild  the  number  of  injuries  from  l.V  to  V'^.  Tht  bulletin  gives 
;.the  causes  of  the  deaths  of  the  seven  men  in  1''14.  and  cont;iins 
'  a.  large  number  of  suggestions  for  improving  the  safety  record;: 
'.also  a  long  list  of  commendafile  actions  rifeiuployCes  shown  on 
-  discijiline  bulletin.^   for   fi  itu'  ni<inth>  of  tbi.s  year.    '.,,•;.  '■\}:^-.:y. 

..■;  l'"igure>  recently  compileii  >1m\v  that  llie  luunber  of  stock- 
holdt-rs  of  the  .\e\v  ^'ork.  Xew  Haven  &  Hartford  is  rapi«lly 
increasing  muler  the  management  of  Chairman  I'.lliott.  While 
the  average  increase  from  VA)l  to  1912  was  1.194.  the  increase, 
from  1912  to  l'M3  was  l.l(t2.  and  from  June  30.  1913.  to  Atlgust 
31.    1914.    was    2..M)r<.      Ilie   totals,    with    the    ntnnber   of   wom^n 

.stockholders,  about  43  per  cent,  are  as  follows:  -  ,         ' 

•;"_;•'  Jill  I-  Ml.   l''iii,.,...:..^;..;;;,/.'..^.:'.... 

i       juiii- .?(».  iiij^ :...... ....i...,. ... 

■  ■■.-■■■ .      Jure  Mi.  \ yt  X. .... .;. .  1  ,.  .V . -  . . . .  .■: ...'.'.. 

',''..;.;•  Anuust  ,31,   1914,,  .  .......  .  .  ^...  ...  ;  ,  ;. .  , 

'.  The  Xew  York,  Xew  Haven  &  Hartford  reports  thait  its  plan 
for  reducing  the  number  of  forest  lires  on  Cape  Cod  liy  clearing 
wide  strips  along  its  right  of  way  has  met  with  marked  suc- 
©e^.  .  This  year  from   May  to  .\ugu.st  inclusive  there  were  only 


eleven    tires    attributable   to    sparks    frorhV  l«K'oniotfvt'S  and   ibo  .- , ';" 
territory  Ijurned  over  am«nuited  to  not  niurc- than  iij^  acres.     In   • 
the    same   period   last   year   there    were    150   forest   lires   which     .-' 
burned  over  an  area  estimatetl  at   abo\u   2.000  acres.     Througli   .    - 
all   the    Wooded    l^irts   of    ]»aru>tai'le   county    a  strip   varying    in      '  . 
width   from  60  it.  to  130  ft.  has  l>een  clearesd  twi  either  si<ie  of 
the  railroad's  rightOf  way.      I'ine  trees  have  been  left  standing     ' 
in  these  strips,  as  their  leaves  act  ;ls  a  scre^-n.     The  arca^.cleare*! 
will  be  kei)t  in  that  condition  by  the  section  gangs.  .;    /:\.;^^^^^^^i^^^ 

Thomas  C*»t>l>er.  htncf  oonimi.>-sioner  and  a«»sistant  to  the  presi-:^      ~ 
(lent  of  the  Xorthern  Pacilic,  has  issued  a  statement  aitnoimcing    ;'. 
that  during  the  last  tiscal  year  the  road  lias  s< rid  ."^XM^IO  acres  .^;  ' 
of  land,  chiefly  in  Wasbington  and.  Montana.     A   large  area  of    ;. 
eastern  Washington  land,  suitable  now  only  for  grazing,  brought 
75  cents  to  S2.50  i>er  acre.     The   comiiaivy.  e,<timafe>  the  total   ./v  ■ 
land   grant   from  .  Lake   Superior   to."  Pu^et^^oun-d  at   4O.o;XMI00 
acres.     Ihe  tot.d  sales  t<'  June  30.  last.  approxim;u<(l  .^t.OOO.OOO 
acres.    Uf  the  10,000.(XM)  ;icre>  riniaining  about  half  is  .■ntill  \m-      '' 
surveyed-  ami    un])atente<l.       'lliese    ligures  were    made    public    . 
to  rijiute  ui;uiy  inc«.>rrect  sfatenieiits  made ^dnring  |w«litieal  earn-  :  . 
paigns.   in    which    it   has   been   alleged   tliat  the   railway    (Relayed       .. 
federal   surveying   of   its   land    to   escape    taxation.      Mr.    C'Hiper      ': 
says  tlwt  for  10  years  the  ctnnpatvy  has  qrged  the  governnieilt       ' 
to  hasten  surveys,  thereby  ehalrling  the. company  to  WH  its  land  . 
aii<l   jmsh   developmeiu  Vif  its   tributary .  country.     The   company     ^; 
lia<  applied  for  .a  s^rVcv:^^f  vracticidly  all.  «>f  tUe  i^.tWOitWO  aetts    *V. 
still   uusurveyed;*^       ,  .  'r   *  V-'      ;.' V  .:        v  .  :V 

■  '-:  At  the'  regnlhf  tilt Hitlily  uueliug  of  the  board  of  directors:  of  '  C. 
t^icvNew  \'or,k,  Xew  Haven  &   Hartford;  ht-ld  in  Xew  V'ork  «>ii     L; 
September  17*  the  ofticers  wvre  authorize<j  by  the  Iwiard  t^i  tnir-     i. 
chase  itower   from  the   Xew   \  ork   Edison  Comjiaiiy.      rhi>  pur- 
chased ixnver.  together  witli  that  uow  .obtained  from  the  it«,>w.er    ^^  • 

•jijant  of  the  Xt\v  York  Central  and  that  of  tlie  ;Xew  Hit^xin  at 
Cos  Cob.  wiil  enaltle  the  road  t'l  increase  llit;  number  of  trai«^      ': 
operated    electrically   between    Xew    York   atwl    Xew    Maven    from 
^7  per  cent  to  70  per  ceiil  "f  i''*    tot^l.     In  order  to. have  UK)       f 
jH-r ■  cent  ;of  electrical  operatitvn  it   will  l»t.  lU'ecssars'  t»»  pure'liasc .    /  . 
additional    electrical   equipment    aiulVa*^hti^>tia|    power    for    t!lc        ;, 
easteTji  secti'Mi  of  the  eK.ctric  /«jnelH.twetiiX<'w  York  and  Xew   ,     ' 
Haven.      .\t    the    present   lime    all    of   thviuiporiant    passenger    -    . 
trains  and  a  number  of  the  important  freight  trains,  running  l»e-. 
tween  tl*e  two  citii^S  .are  liauUd  by-  ehvtric^toconKT|tives./.   ; 


T.4at 

.    Wii^meti 

').f>6f 

"   .  ,-'■',  ,"    -      ■ 

l.'.6i/ 

iJ.KOf. 

'1.710 

i3,%K 

10.47-f 

26  J7? 

K1,t84 

;        RESUMPTION  OF  TRAFFIOTO  MEXICO   ■ 

.\nnouiicenient   li;is  been   n:a<le   i>y   otVicer^  ot  the  Texas  &: 
l*acijie-   and  Jntcrnational    i\:    <ireat    Xorthern   that    affair-    in 

jMcxicb  haver ;  reached  a  state  where  ;tra.ffi.c  with  the  Vnited 
States  :is  beinj^  resiuiu'<l.  lMielnt*Thafioiial.&  Great  Xoifthr 
ern.  in  connection  with  the  Texas  S:  Pacilic  and  St.  ^-ouis. 
Iron  Mcnintain  &  Southern.  pre\  i<'Us  to  the  troublt;  in  Me.xicu 
ran  through  trains  via  Laredi».  Tefe,  t-«.»  tlVc. Citj'^of  Mexico' 
;n  v*»nnectioh  with  th^  National.  Railways  iptf  Mexico.  -The: 
war  cati>ed  the  suspension  of  tbi>  tr.iJ'tic.  Recently  arrange- 
nieiits    have    bven    made    with    the    t."<<nstitutii'naH~t-    for    an 

'.interchaiige  of  traffic  hetwevn  the  Gould  lines  and  the  Mexii^/ 
Can  raihvHi^s  at  Laredo.  All  freight  in  hoth  directions  i^ 
transferred  in  the  liitemational  &  Great  Xorthern  yard-  at 
Laredo.  Xo  through  rates  are  in  nrffect  and  throtigh  bills 
(»f  lading  cannot  be  isstieil.  Through  train  syrv'fi'  oV<-r  tht^ 
railroad  between  Laredo  ati«l  the  CitV;  of  Mexici>  \vaH  res.unu'd 
on  .\ugust  26.  the  track  which  was  dc,*tr<»yed  in  connection 
with  the  operations  of  the  war  having  been  made  r)a-saldc. 
Xinnerous   branch   rt»ads  are  Juing  repaired  raj>idly. 
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^'"'^■:^<^'^''---\-"-\:THE   SAN    FRANCISCO    FAIR 

An   army   of  men    is   now    busily   engaged   in   completing  the 

-landscaping  of  the  Panama-Pacific  International  Exposition.  The 

era  of  construction  on  the  exhiljit  palaces  has  passed  and  the  in- 

.  stallation  of  exhibits  has  begun.     Within  a  few  weeks  thousands 

of  exhibitors,  with  their  army  of  attendants,   will  be  installing 

tlieir  displays.    .Altogether  more  than  70,000  tons  of  exhibits  will 

be  brought  to  the  grounds,  the  freight  charges  on   which,  it  is 

'  estimated,  will  entail  an   outlay  of  more  than  $4,000,000.     The 

traffic   department   of  the   exposition    estimates   that    more   than 

1.000.000  people   will   cross  the   Rocky  mountains  to  the   Pacific 

coast  next  vcar. 


y    v.-      FOREIGN   ELECTRIFICATION    PROJECTS 

.-Kmung  the  many  large  and  important  engineering  improve- 
ments which  will  undoubtedly  be  seriously  delayed  because 
of  the  war  arc  the  electrifications  of  steam  railroads  in  German}-, 
IVance  and  other  countries.  The  greatest  delay  may  be  expected 
in  .Germany,  partly  because  of  the  diversion  of  government  funds 
to  war  purposes  and ,  partly  because  of  the  fact  that  the  latest 
electrification,  that  in  Silesia,  is  close  to  the  Russian  Iwrder.  In 
ary  event,  the  railroads  will  be  so  overcrowded  because  of  troop 
and  supply  transportation  that  no  such  interruptions  as  are  in- 
cident to  a  change  from  steam  to  electricity  would  be  permitted. 
It  is  d(nil)tful  also  whether  the  state  railway  electrification  will 
be  furthered  in  a  time  of  such  financial  stress. 


.-  H  '•  ■ 
<    ■'■. 


*  NEW  YORK  STATE  BARGE  CANAL   ■-•   ' 

The  engineers  of  the  western  division  of  the  New  York  Barge 
Canal  are  preparing  plans  for  the  construction  of  sections  of  the 
canal  under  six  railroad  crossings  east  of  Rochester  and  six 
west  of  that  city.  The  work  on  this  part  of  the  canal  has  been 
postponed  because  of  litigation  as  to  the  right  of  the  state  to 
take  the  land  occupied  by  the  railroads.  A  recent  court  decision 
affirms  the  right  of  the  state  to  exercise  eminent  domain  in 
these  cases;  but  the  state  must  build  and  maintain  the  bridges 
necessary  for  the  crossing  of  the  railroads.  State  Engineer 
Bensel  reports  that  the  terminal  facilities  for  the  canal  in 
Rochester.  Syracuse.  Oswego  and  other  cities  will  be  ready  by 
the  time  the  canal  is  finished.  About  70  per  cent  of  the  work 
on  the  canal  lietween  Buffalo  and  Albany  has  been  turned  over 
by  the  contractors  to  the  state.      ""-  "..'•:-!;      ':." 


■■  ;!^  ^  ■  '  ■  BROTHERHOODS  ENJOINED  '\::'\-  ^  -  /J 
Five  conductors  of  the  St.  Louis  Southwestern  went  into 
court  at  St.  Louis  recently  and  secured  a  temporary  injunc- 
tion restraining  five  vice-presidents  oi  raihvaymen's  unions 
from  bringing  about  a  strike  foHowing  an  ultimatum  delivered 
to  the  management  of  the  road.  The  trouble  arose  when  the 
management  refused  to  reinstate  a  conductor  who  had  been 
accused  of  drunkennos.  The  five  conductors  said  a  majority 
of  the  engineers  employed  by  the  road  had  voted  against  a 
strike  and  that  the  engineers'  brotherhood  had  withdrawn 
from  the  federation  when  it  appeared  that  the  strike  order 
would  be  issued.  The  defendants  must  show  cause  why  the 
injunction    should  upt   be   made   permanent.     Soon    after  the 


injunction  was  granted  the  railroad  company  asked  the 
Federal  Board  of  Mediation  to  use  its  offices  to  avert  the 
strike.  President  Britton  said  that  this  action  was  taken  in 
order  to  leave  no  stonej  unturned  toward  preventing  the 
strike. 


GOVERNMENT   FREIGHT   CAR   STANDARDS   IN^'  - 

f'f'  CANADA  '-'"'- 

The  Board  of  Railway  Commissioners  for  Canada,  modify- 
ing its  general  order  of  February  17,  1913,  respecting  safety 
appliances  on  trains,  has  granted  an  extension  of  time  until 
July    1,    1916,   within   which  to  make   the   following  changes: 

To  change  the  location  pi  brakes  on  all  cars;  to  comply 
with  the  standard  specifica  ions  prescribed  in  the  regulations 
in  respect  of  all  brakes;  :o  change  cars  having  less  than 
10  in.  end  ladder  clearance  within  30  in.  of  the  side  of  car; 
to  comply  with  the  standard  prescribed  in  the  regulations  in 
respect  to  hand  holds,  running  boards,  ladders,  sill  steps,  and 
brake  staffs,  except  that  \^hen  a  car  is  shopped  for  work 
amounting  practically  to  rebiilding  the  body  of  the  car,  it  must 
then  be  equipped  according. to  the  prescribed  standard  regu- 
lations.  I  - -■\  /  1  ■%•:••.';-  -^;- 

Railway  companies  are  noi  to  be  required  to  make  changes 
to  secure  additional  end  ladaer  clearance  on  cars  that  have  10 
or  more  inches  end  ladder  clearance  within  30  inches  of  side 
of  car.  or  to  make  the  char^ges  in  end  ladders,  side  ladders, 
hand  grips  and  steps  which  hive  been  made  in  accordance  with 
the  provisions  of  the  general  order  above  referred  to,  or  to 
comi)ly  with  the  board's  regiilations  aforesaid,  until  the  car  is 
shopped   for   work  amountingi  to  practically  rebuilding  body  of 

And  it  is  further  ordered  mat  railway  companies  shall  not 
be  required  to  change  the  loqation  of  hand  holds  (except  end 
hand  holds  under  the  end  fills),  ladders,  sill  steps,  brake 
wheels,  and  brake  staffs  on  treight  train  cars  where  the  ap- 
pliances are  within  3  in.  of  the  required  location,  except  that 
when  cars  undergo  regular  repairs  they  must  then  be  made 
to  comply  with   the  prescribed   standards. 


AIR  BRAKE  STORY  PRIZES  '  '      '  ' 

The  judges  in  the  W^estinglnnise  Air  Brake  Company  prize 
story  contest  have  made  their  jlecision,  awarding  the  first  prize 
of  $1,000  to  James  Cain,  engirjeer  of  the  Wabash  Railroad  at 
Peru,  Ind.  The  second  prize  lof  $500  was  awarded  to  H.  C. 
Woodbridge,  general  manager's  special  representative.  Buffalo, 
Rochester  &  Pittsburgh.  Rnchi;ter,  X.  Y. ;  the  third  prize  of 
$200  U)  Alexander  M.  Stewhrt,  engineer,  Illinois  Central, 
McComb,  Miss. ;  the  fourth  pride  of  $150  to  D.  Oxenford,  road 
foreman  of  engines,  Lehigh  Valley,  New  York  City ;  the  fifth 
prize  of  $100  to  Carl  H.  Fuller,!  chief  engineer,  Macon  Railway 
&  Light  Company.  Macon,  Ga.,land  the  sixth  prize  of  $50  to 
-Millard  F.  Cox,  assistant  superintendent  machinery,  Louisville  & 
Xashville,  Louisville.  Ky.  Considerably  over  300  contributions 
were  entered  in  this  contest,  the  judges  being  W.  E.  Symons, 
consulting  mechanical  engineer,  Chicago;  Willard  Smith,  editor 
of  the  Railway  Review,  Chicago,  and  Roy  V.  Wright,  managing 
editor  of  the  Railway  .\ge  Gazette,  Xew  York  City. 


,<   '■:.  ■>•  , 


RAILROAD    CLUB    MEETINGS 


Club 


iJ 


Canadian    

Central     

New    England.  . . . 

New    York 

Pittsburgh     

Richmond    

St.  Louis 

Southern  &  S'w'rn 
Western    


Next     I 
Meeting  I 


Title  of  Paper 


Author 


Oct.  13 
Nov.  13 
Oct.  13 
Oct.  16 
Oct.  23 
Oct.  12 
Oct.  9 
Nov.  19 
Oct.   20 


Wooden   Frame  Cars  in  Freight  Trains. 

Steel    Equipment    

Cape   Cod   Canal 


G.   Smart 

H.    M.    Butts 

Capt.  J.   W.   Miller. 


Annual   Meeting 


Secretary 


Tames  Powell. . . . 
H.  D.  Vought.... 
Wm.  Cade,  Jr... 
H.  D.  Vought... 
J.  H.  Anderson.  . 
F.  O.  Robinson . . 
B.   v.  Frauenthal, 

A.  J.  Merrill 

Jos.    W.    Taylor... 


Address 


Roofai   13,  Windsor  Hotel,  Montreal. 
95  Liberty  St.,  New  York  City. 
683  Atlantic  Ave..  Boston,  Mass. 
95   Liberty  St.,  New  York  City. 
207  Penn.   Station,   Pittsburgh,    Pa. 
C.   a   O.    Ry.,   Richmond,    Va. 
Uni^n  Station,  St.  Louis,  Mo. 
218  Grant  Bldg.,  Atlanta,  Ga. 
1112'  Karpen   Bldg.,  Chicago,  111. 
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CERTAIN  OXY-ACETYLENE  APPARATUS  CONDEMNED 

At  a  recent  meeting  in  Chicago  of  the  International  Acetylene 
.\ssociation  resolutions  were  adopted  condemning  apparatus  for 
oxy-acetylene  work  which  provides  for  the  generation  and  self- 
compression  of  acetylene  or  oxygen  at  a  pressure  greater  than 
■3  lb.  per  sq.  in.     The  resolutions  were  presented  by  a  committee 

I  which  Professor  Pond,  University  of  Pennsylvania,  was  cliair- 
man,  following  the  report  of  the  committee  on  oxy-acetylene  of 
which  Augustine  Davis,  president  Davis-Bournonville  Company, 
was  chairman.  The  resolutions  referring  to  the  generation  and 
compression  of  acetylene  gas  are  in  accord  with  the  regulations 
i.pf  the  National  Board  of  Fire  Underwriters.  Owing  to  the  nu- 
merous accidents  resulting  from  the  simultaneous  generation  and 
self-compression  of  oxygen  by  heating  chlorates,  the  association 
condemns  this  practice  and  recommends  that  chlorates  should 
not  be  used  for  the  generation  of  oxygen,  except  in  connection 
with  an  efficient  washing  system  and  gas  holder  operating  under 
inconsiderable  pressure,  and  that  compression  be  effected  only 
by  means  of  compressors  especially  constructed,  for  oxygen. 


Personals 


MEETINGS    AND     CONVENTIONS    v     v  .  ?.; 

Railzcay  Storekeepers'  Association. — The  twelfth  annual  con- 
•  _.vention  of  the  Railway  Storekeepers'  Association  will  be  held  at 
■i.the  Hotel  Sherman.  Chicago,  May  17-19,  1915.         ...   ;:,u,  .  •  ^  .   \..; 

'■\-    Industrial   Welfare   and   EtHciency   Conference. — The   coramis-. 

."  isioner  of  Labor  and  Industry  of  the  state  of  Pennsylvania, 
^Honorable  John   Price  Jackson,  has  called  the   second   Pennsyl- 

..'Vania   Industrial   Welfare  and   Efficiency   Conference  to  meet  in 

'  •  Harrisburg,  November  16-20.  inclusive.  The  commissioner  is 
determined  that  each  of  these  conventions  will  mark  a  definite 
step  in  advance  and  each  \ear  will  see  his  efforts  more  repre- 
sentative and  more  widely  extended.  It  is  the  desire  of  the 
.'"commissioner  that  the  exhibit  this  year  be  kept  along  the  lines. 
that  bear  particularly  on  the  interests  represented  by  his  depart- 
ment, and  the  Engineers'  Society  of  Pennsylvania  has  under- 
taken to  manage  this  part  of  the  convention.  Manufacturers  and 
distributors  of  products  to  improve  the  safety,  sanitation,  welfare 
and  efficiency  of  the  factory,  office  and  home  are  asked  to  exhibit,^ 


Tlie   following  list  gircs  names  of  secretaries,   dates  of  next  Or  regular 
meetings,  and  places  of  meeting  of  mechanical  associations. 

Air  Brake  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass.  Con- 
vention, May  5-7,   1915.   Hotel   Sherman,   Chicago. 

American  Railway  Master  Mechanics'  Assoc. — J.  VV.  Taylor,  Karpen 
building,   Chicago. 

American  Railway  Tcoi.  Foremen's  Association. — Owen  D.  Kinsey,  Illi», 
nois  Central,  Chicago.      Convention,  July,   1915,  Chicago. 

Aubkican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
' -i;L' ■     of    Pennsylvania.    Philadelphia,    Pa.         ■'■■-'■'  -C-. ''■■'■ 
American    Society   of    Mechanical    Engineers.— Calvin    W.    Rice,    29   W. 

Thirty-ninth    St.,    New    York.      Convention,    December    1-4,    1914,    Xew 

York. 
Car  Foremen's  Associatio.n  of  Chicago. — Aaron  Kline,  841   North   Fiftietk 

Court,  Chicago:   2d  Monday  in  month,  except  July  and  August,  Lyt- 

ton  building,   Chicago. 

Chief    Interchange   Car    Inspectors'    and   Car    Foremen's   Association. — 

S.    Skidniore,   946    Richmoi^d  street.   Cincinnati,   Ohio. 

International  Railway  Fuel  Association. — C.  G.  Hall,  922  McCormick 
building,  Chicago.     Convention,   May   17-20,   1915,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
914  \V.   Broadway,   Winona,   Minn.     Convention,  July,   1915. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio. 

Master  Boiler  Makers'  Association. — Harry  D.  V'ought,  95  Liberty  St., 
New  York. 

Master  Car  Builders'  Association. — ^J.  W.  Taylor,  Karpen  building,  Chi- 
cago. "      ■    ,;■}■.    ■  .  ■■  .  ■'  y.'  ■'  ■',  :■. 

Master   Car   and  Locomotive   Painters'  Assoc,   or  U.    S.   and  Canada. — 

A.   P.    Dane.   B.   S:   M.,   Reading.   Mass. 

Niagara  Frontier  Car  Men's  Association. — E.  Frankenberger,  623  Bris- 
bane  building.   Buffalo,   N.   Y.      Meetings  monthly. 

Ram-way  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio.      Convention.    May   17-19,    19J5,   Hotel    Sliennaji,   Chicago. 

Traveling  Engineers'  Associatiok--t-W.  O.  Thompson,  N.  Y.  C.  &  H.  R., 
East  Buffalo,   N.  Y.     ? 'V  V' '''  -J'  ^  -■'■.-':-:'■..•."-■>■■  ^v'^/ 


It  is  dur  desire  lo  make  these  columns  cover  Qs  comphtety  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railnays  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about.      '■' V;   .  -      ..  .;;-  .:.:'^v^  .-*-i :  ',-,.■-:■■ 

.  , .  ^^  :,,■  r- :::].-■  r-r^\ry     GENERAL  "  "'    ''  '"'^^ 

K.  S.  FitzsTMMONS,  mechanical  superintendent  of  the  Ohio 
division  of  the  Erie  at  Cleveland,  Ohio,  has  been  appointed 
mechanical  superintendent  of  the  Erie  division  with  headquarters 

at  New  York. '■:":%  ;'-'■'.  .V'  :;■;■;";  ■    ."  :  "' ;-;'^-j::V. 

Charles  J.ames,  master  mechanic  of  the  Erie  at  Jersey  City, 
N.  J.,  has  been  appointed  mechanical  superintendent  of  the  Ohio 
division  at  Cleveland,  Ohio,  succeeding  E.  S.  Fitzsimmons.  ■.      ..  .: 

W.  J.  Miller,  master  mechanic  of  the  St.  Louis  Southwestern 
of  Texas  at  Tyler,  Tex.,  has  been  appointed  superintendent  of 
motive  power  of  the  St.  Louis  Southwestern,  with  office  at  Pine 
Bluff,  Ark.,  succeeding  T.  E.  .Adams,  deceased.     -  -  ,  '  ": "" 

A.  G.  Trumbull,  mechanical  superintendent  of  the  Erie  at 
New  York,  has  been  appointed  assistant  to  the  general  mechanical 
superintendent  with  headquarters  at  New  York..:-  r-  .;.-v-,-,^ 

.  D.wiD  Van  Alstyne  has  been  appointed  assistant  to  the  vice- ■ 

president  of  operation  of  the  New  York.  New  Haven  &  Hartford, 
with   headquarters  at   New   York.     Mr.   Van   Alstyne   will   have 
charge  of  the  test  and   store   departments   and   the   handling   <'f. 
scrap;  he  w-ill  also  have  supervisory  authority  over  the  mechan- ;- 
ical  department  in  regard  to  organization,  shop  practice,  approval  i-'; 
of  design,  standards  and  requisitions.  -^    -..v> 

MASTER    MECHANICS    AND   ROAD    FOREMEN  OF       V 

ENGINES    :.,...;....:;.,..-...,    v;.-^ 
R.  A.  BiLLiXGH.\M  has  been  appointed  Thaster  niechanic  of  tfie  * 
Tennessee  Central,  with  office  at  Nashville,  Tenn.,  succeeding  J. 
J.  Clark,  resigned.C!;'^>>^  .'.-.' :      •.  t"^:  :"'■•.•  l.:-."-'iiv   - 

J.  M.  KiLFOYLE  has  been  appointed  master  mechanic  of  the  St 
Louis  Southwestern  of  Texas  at  Tyler,  Tex.,  succeeding  \V.  J. 

Miller,  promoted.  ^>^.^;  ^  ■■:<':■::.  r^ 

Charles  Maxlev  has  been  appointed  master  mechanic  of  the'- 
Missouri  &  North  Arkansas,  with  office  at  Harrison,  Ark.,  suc- 
ceeding J.  P.  Dolan.  resigned.  ,     , 

F.   H.   Murray,   master   mechanic  of  the   Erie  at    Port  Jervis,    ' 
>j.  Y..  has  been  transferred  to  Jersey  Crtyy  N,  J[>,  succeeding 
Charles  James.  .  ' 

George  Seartje.  formerly  general  roundhouse  foreman  of  the- 
Atchison,  Topeka  &  Santa  Fe  at  San  Bernardino,  Cal.,  has  been    "' 
appointed  master  mechanic  of  the  Los  Angeles  division  of  the 
San  Pedro,  Los  Angeles  &  Salt   Lake  at  I^s  X'cgas.  Ncv.,  suc- 
ceeding \V.   .\.   Rogers,  resigned.  ..;.:,.-;.    ;.-;-■..:.- 

W.   H.  Snyder,  general  foreman  of  the  Erie  at   Stroudsburg,  •  ? 
Pa.,  has  been  appointed  master  mechanic  at  that  point,  succeed- 
ing T.  S.  Dave^-,  promoted.  ..    _. 

George  Thibaut,  general  foreman  of  the  Erie  at  Siisquehanna, 
Pa.,  has  been  appointed  master  mechanic  at  Port  Jervis,  N.  V.j 
succeeding  F.  H.  Murray.  '  o^  ;    r^:--;- ■'■.-  -^^^ 

-.:    WiLLlA.M  \'.  Wit  Ks  has  been  appointed  road  foreman  of  engines 
of  the  Northern  Pacilic,  at  Jamestown,  N.  D. 

■'"'■■"'''"'•■■■•  CAR    DEPARTMENT      "■''''■■  "•■  "   "'V^-/ 

T.  S.  Davey,  master  mechanic  of  the  Erie  at  Stroudsburg.  Pa. 
has  been  appointed  shop  superintendent  of  the  car  shops  at 
Buffalo,    N.    Y.      Mr.    Davey    started    railroa<l    work    with    the 


-;>.-•■  ;• 


-,  !W.  r- 


•■.■■■..='y.  ■■■.:'•:'  -y:.    y.-\:i  •.•.:■: 
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Delaware,  Lackawanna  &  Western  at  Scranton,  Pa.,  in  1893 
where  he  served  his  apprenticeship  as  machinist.  In  1898  he 
entered  the  service  of  the  Erie  at  Stroudsburg,  Pa.,  as  a  ma- 
chinist. He  was  later  appointed  gang  foreman  and  general  fore- 
man,  holding  the   latter  position   for  eight  years.     About  three 

.  years  ago  he  was  appointed  master  mechanic  at  Stroudsburg,  the 
position  he  now  leaves  to  become  shop  superintendent  at  Buffalo, 

;   as  above  noted. 

John  A.  Bieber,  coach  yard  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Richmond,  Cal.,  has  been  appointed  repair  track 
foreman  at  that  point. 

A.  J.  Chubb  has  resigned  the  position  of  chief  inspector,  car 
department  of  the  Pere  Marquette,  and  that  position  has  been 
abolished. 

B.  Flaherty  has  been  appointed  general  car  foreman  of  the 
Chicago,  Rock  Island  &  Pacific  at  Manly,  la.,  succeeding  J.  E. 
Giesler.  :  ■,-.  U.v^-  '■.-■* 

Frank  L.  Fox  has  been  appointed  general  foreman,  car  de- 
partment, of  the  Pere  Marquette,  with  headquarters  at  Detroit, 
Mich.  He  will  have  jurisdiction  over  all  matters  pertaining  to 
the  car  department.  •'  ''■■.'■■> :i'-:- -a 

W.  H.  Hadley,  repair  track  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Richmond,  Cal.,  has  been  appointed  car  foreman 
at  Winslow,   Ariz.  ...,,..   .^    ,•-.:..•. 

W.  D.  Lefeberies  has  been  appointed  car  foreman  of  the  Chi- 
cago, Rock  Island  &  Pacific  at  Peoria,  111.,  succeeding  S.  E. 
Nell. 

S.  E.  Nell  has  been  appointed  car  foreman  of  the  Chicago, 
Rock  Island  &  Pacific  at  Rock  Island,  111.,  succeeding  B.  Flaherty. 

Peter  Ol.son  has  been  appointed  temporary  car  foreman  of  the 
Chicago,  Rock  Island  &  Pacific  at  Inver  Grove,  Minn. 

William  Schmalzried,  foreman  of  car  shops  of  the  Texas  & 
Pacific  at  Ft.  Worth,  Tex.,  has  been  appointed  master  car  builder, 
with  office  at  Marshall,  Tex.,  succeeding  W.  D.  Minton,  resigned. 

C.  A.  Zweibel  has  been  appointed  surpcrvisor  of  car  repairs 
of  the  .Atlantic  Coast  Line,  with  office  at  Wilmington,  X.  C, 
succeeding  E.  A.  Sweeley,  resigned,  to  go  to  another  company. 

■^Kx'/-:-l'^::  :y:y-.SHOP    AND     ENGINE     HOUSE  ; 

A.  Anderson  has  been  appointed  boiler  foreman  of  the  Chi- 
cago, Rock  Island  &  Pacific  at  Manly,  Iowa,  succeeding  C.  Lynch. 

E.    E.    Chrysler,   master   mechanic   of   the   Chicago   &   .Alton 
at   Slater,   Mo.,  has  been  appointed   superintendent   of  shops  of 
^the  Oregon  Short  Line,  with  headquarters  at   Pocatello,  Idaho, 
succeeding  D.  J.  .Malone,  deceased. 

P.  F.  Harris  has  been  appointed  day  roundhouse  foreman  of 
the  Chicago.  Rock  Island  &  Pacific  at  Manly,  Iowa,  succeeding 
G.  T.  Schroeder. 

L.  L.  Hoffman  has  been  appointed  night  roundhouse  foreman 
of  the  Chicago.  Rock  Island  &  Pacific  at  Manly,  Iowa,  succeed- 
ing P.  F.  Harris. 

II.  Krabbenhoft  has  been  appointed  night  foreman  of  the  Chi- 
cago, Rock  Island  &  Pacific  at  Rock  Island,  111.,  succeeding 
F.  Meredith.  ,,.,,. 

William  Schumax  has  been  appointed  general  foreman  of 
shops  of  the  Chicago,  Indianapolis  &  Louisville  at  Lafayette, 
Ind.,  succeeding  George  Crumbo,  resigned.    •:',.,:;•;:...;•.' 

V:- r  ^   v^    PURCHASING  AND   STOREKEEPING 

E.  O.  Griffin,  general  fuel  and  supply  agent  of  the  Inter- 
national &  Great  Northern,  has  been  appointed  purchasing  agent 
for  the  receivers,  with  headquarters  at  Houston,  Tex.,  and  will 
report  to  Thorn  well  Fay,  assistant  to  receivers. 


H.  E.  Hallenbeck  h^  been  appointed  storekeeper  of  the 
Albuquerque  division  of  the  Atchison,  Topeka  &  Santa  fe  at 
Belen,  N.  M.,  succeeding  N.  R.  Snowden.     •  !■' ^    '   '      V 

J.  V.  May  HALL  has  been  appointed  assistant  storekeeper  of  the 
Baltimore  &  Ohio  at  Parkersburg,  W,  Va.,  succeeding  W.  D. 
Stone.  K     .  ;  /.■.-..•.•>..■;./.•..=  ,• 

H.  E.  Ray  has  been  jjppointed  general  storekeeper  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Topeka,  Kan. 

J.  H.  Sanford,  purcha^ng  agent  of  the  New  York,  New 
Haven  &  Hartford  at  New  Haven,  Conn.,  has  been  appointed 
purchasing  agent  of  the  Connecticut  Company,  and  will  also  buy 
for  the  Rhode  Island  Compiny,  the  Housatonic  Power  Company, 
the  Berkshire  Street  Railway,  the  New  York  &  Stamford  Rail- 
way, the  Westchester  Street  Railroad  and  the  Westport  Water 
Company.  Mr.  Sanford  Will  have  his  headquarters  at  New 
Haven.  I  .■.»:-;'.->-'■  "'v- 

G.  A.  Secor,  storekeeper  of  the  Minneapolis  &  St.  Louis  at 
Minneapolis,  Minn.,  has  been  appointed  general  storekeeper  of 
the  Chicago  &  Alton  at  Bjoomington,  111.,  succeeding  Daniel 
Downing,  resigned.  | 

N.  R.  Snowden  has  been  lappointed  storekeeper  of  the  New 
Mexico  division  of  the  Atchison,  Topeka  &  Santa  Fe  north  of 
Las  Vegas,  with  headquarters  at  Raton,  N.  M.,  succeeding  A.  B. 
Wachter. 

K.  R.  Stewart  has  been  appointed  storekeeper  of  the  Atchison, 
Topeka  &  Santa  Fe  at  San  Bernardino,  Cal.,  succeeding  H.  E. 
Ray.  I  .^;-.-:;:^.::,:.;:-;  ■;.:■. 

A.  B.  Wachter  has  been  iappointed  storekeeper  of  the  Al- 
buquerque division  of  the  Atchison,  Topeka  &  Santa  Fe  at 
.Albuquerque,  N.  M.,  succeeding  K.  R.  Stewart.  ..  ,.     .  .    ..... 

C.  M.  Wester  has  been  appointed  storekeeper  of  the  Balti- 
more &  Ohio,  with  office  at  Parkersburg,  W.  Va.,  succeeding 
D.  L.  Donaldson. 

I.  C.  C.  APPOINTMENTS  :  "  •  ?  ^^ - 
Fred  M.  B.\umgardner  has  been  appointed  senior  inspector 
of  motive  power  in  the  central  district,  division  of  valuation. 
Interstate  Commerce  Commission,  with  headquarters  at  Chi- 
cago. His  experience  has  been  with  the  mechanical  department 
of  the  Union  Pacific  and  the  Illinois  Central,  having  served  as 
roundhouse  foreman,  general  loreman  and  master  mechanic  on 
the  latter  road  and  having  recqptly  been  made  master  mechanic 
at  Clinton,  111. 

R.  F.  Peters,  mechanical  engineer  of  the  San  Antonio  &  Aran- 
sas Pass  at  San  .Antonio,  Tex.,\  has  been  appointed  senior  me- 
chanical engineer  of  the  Western  district,  division  of  valuation. 
Interstate  Commerce  Commissioq,  with  headquarters  at  Kansas 
City,  Mo.  :^.._  . 

AI.  E.  Wells,  who  is  now  engaj^d  on  the  appraisal  of  the  Pere 
Marquette  for  the  Michigan  Railrpad  Commission,  has  been  ap- 
pointed senior  inspector  of  motiv  ;  power,  division  of  valuation. 
Interstate  Commerce  Commission,  for  the  Southern  district,  with 
headquarters  at  Chattanooga,  Tenr|.,  effective  on  October  1. 


OBITUARY 


AI 


Thomas  E.  Adams,  superintencjent  of  motive  power  of  the 
St.  Louis  Southwestern,  with  headquarters  at  Pine  Bluff,  Ark., 
died  at  his  home  in  that  city  on  August  25  at  the  age  of  63 
years.  Mr.  Adams  has  been  in  i^ailway  service  since  August, 
1865,  when  he  began  as  a  fireman  on  the  Illinois  Central.  He 
was  consecutively  locomotive  engineer  on  that  road,  the  Illinois 
Midland,  the  St.  Paul,  Minneapolis  &  Manitoba  and  the  Great 
Northern,  from  November,  1870,  to  February,  1893,  when  he 
was  appointed  division  master  mechanic  on  the  Great  Northern. 
Three  years  later  he  became  superintendent  of  the  Dakota  di- 
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-.  ision  of  that  road,  and  from  February,  1897,  to  April,  1901,  he 
•,,as  master  mechanic  of  the  Fergus  Falls  division  and  master 
.nechanic  at  Superior,  Wis.  He  then  went  to  the  St.  Louis 
Southwestern  as  general  master  mechanic,  and  in  July,  1905, 
.\as  promoted  to  superintendent  of  motive  power.  ,. . 

Fr.\nk  W.  Chaffee,  general  car  inspector  of  the  New  York 
Central  &  Hudson  River,  with  headquarters  at  Albany,  N.  Y., 
died  on  September  15.     He  was  born  on  December  17.  1850,  at 

-/-;-;■.>•.-,:  'Springfield,  Mass.,  and 
..'^  began  railway  work  in 
■  1868  as  car  repairer  on 
the  Connecticut  River 
Railroad,  now  a  part  of 
the  Boston  &  Maine. 
From  September,  1870, 
to  December,  1872,  he 
was  with  the  Wason  Car 
Manufacturing  Company, 
and  then  to  June,  1881,' 
was  in  the  car  building 
department  of  the  Bos- 
ton &  Albany.  He  was 
then  for  three  years  in 
the  service  of  the  Balti- 
more &  Ohio  at  Camden 
station,  Baltimore,  and 
on  June  1.  1884,  left  that 
company  to  go  to  the 
.;.  New  York  Central  & 
."Hudson  River  as  general 
foreman  of  the  West  Al- 
liany,  N.  Y..  shops.  He  remained  in  that  position  until  March, 
1895,  when  he  was  promoted  to  master  car  builder  at  the  same 
shops,  and  since  February  1,  1901,  has  been  general  car  in- 
spector of  the  same  road. 

Daniel  E.  Sullivan,  formerly  master  mechanic  of  the  Union 
Pacific  at  Cheyenne,  Wyo..  died  at  Ogden,  Utah,  on  August  20, 
aged  60  years.  He  was  employed  by  the  Union  Pacific  for  34 
years,  retiring  July  1  last  on  account  of  illness.  .'•;  -r: 


Supply  Trade  Notes 


F.   W.    Chaffee 


New  Shops 


Southern  Railway. — A  contract  has  been  given  to  P.  J.  White 
&  Son,  Richmond,  Va.,  for  the  construction  of  shop  buildings  at 
I  Richmond,  and  a  contract  has  been  given  to  the  J.  T.  Wilson 

I  'i  Company,  Richmond,  for  building  a  transformer  house  at  South 

Richmond,     -'i   .V-..:'-;-    "cv-v:;    "■  v  ,  ;•  ^  "^^  ■■ 

Southern  Railway. — A  contract  has  been  given  to  the  Rag- 
land-Baxter  !Morford  Company,  Nashville,  Tenn.,  for  the  con- 
struction of  shop  buildings  at  Memphis,  and  a  contract  has  been 
given  to  the  R.  F.  Creson  Company,  Memphis,  for  putting  up  a 
pump  house,  also  transformer  house  at  Memphis. 

Illinois  Central. — A  contract  has  been  awarded  for  the  con- 
struction of  a  mechanical  terminal  at  Jackson,  Miss.,  to  Geo. 
B.  Swift  &  Company,  Chicago.  The  improvement  consists  of 
structures  as  follows :  A  roundhouse  having  five  100-ft.  stalls 
with  walls  of  concrete  and  brick  construction,  and  roof  of  wood, 
covered  with  composition  roofing;  an  85-ft.  turntable  electrically 
operated ;  a  machine  shop  and  boiler  room  40  ft.  by  75  ft.  by 
16  ft.,  high,  with  brick  walls  and  a  flat  concrete  roof  covered 
with  composition  roofing;  an  oil  house  and  storeroom  30  ft.  by 
60  ft.  one  story  high,  with  a  low  wooden  platform  40  ft.  by  75 
ft.  at  one  end ;  a  shelter  and  shop  building  20  ft.  by  140  ft.  by 
11  ft.  high,  of  wooden  construction,  and  sand  bins,  9  ft.  by 
98  ft.  by  9  ft.  high,  also  of  wooden  construction ;  a  500-ton  wooden 
coal  chute  which  is  being  built  by  the  Ogle  Construction  Com- 
pany, Chicago.  .'■■/'■;>/■'.■'  >  /''  o 


Charles  B.   Yardley,  Jr.,   formerly  of  Jenkins   Bros.,  has  been  ' 
appointed    manager   of    the    railway    department   of    the    United 
States  Metal  Products  Company,  New  York. 

The    C   &    C   Electric   &    Manufacturing    Company,    Garwood,  ■ 
N.  J.,  has  removed  its  Detroit  office,  in  charge  of  R.  K.  Slay-  .; 
maker,  from  144  Seyburn  avenue  to  1111  Chamber  of  Commerce- . 
building.     ■''  V- •- .  ■■\'-'-^'-y':  r  :  \^'  "'-  ^'   ' 

A.   T.   Gardiner,   for   many  years   connected   with   the   LandisJ: 
Tool  Company,   Waynesboro,   Pa.,  has  accepted  a  position  with?! 
the  Modern  Tool  Company,  Erie,  Pa.     He  will  cover  the  same' 
territory  as  when  with  the  Landis  Tool  Company. 

J.   G.    Coutant,    formerly   engineer   of  the   plant   of   the   Lima" 
Locomotive   Corporation,   Lima,   Ohio,  has  gone  with  the   Rail- 
way Materials  Company,  Chicago.  111.,  to  specialize  in  the  design 
of  furnaces   for  burning  powdered   fuel  and  water  gas,  having 
done  considerable  experimenting  in  this  work. 

The  Raymond  Concrete  Pile  Company,  New  York,  has  been 
awarded  a  contract  for  the  design  and  construction  of  concrete 
ore,  coke  and  limestone  bins,  and  ore  and  yard  trestles,  by  the 
Pennsylvania  Steel  Company,  Steelton,  Pa.  The  work  calls  for 
several  thousand  concrete  piles  and  a  large  yardage  of  concrete 
construction. 

The  Transportation  Utilities  Company,  with  general  offices 
at  30  Church  street.  New  York  City,  has  opened  a  branch  office/ 
at  1201  Virginia  Railway  &  Power  building,  Richmond.  Va. 
This  office  is  in  charge  of  Frank  N.  Grigg,  and  is  devoted  ex- 
clusively to  the  appliances  manufactured  by  the  Transportation 
Utilities   Company.      ;.." :'     ,\      :  •;:  V'-ir^  :t^ ";;..;.;<:  ;•//> 

The  U.  S.  Metal  &  Manufacturing  Company,  New  York.  ha> 
been  appointed  resident  purchasing  agent  in  America  for  the  fol- 
lowing companies:  Underground  Electric  Railways  of  London, 
Ltd.,  the  London  General  Omnibus  Company.  Ltd.,  the  Metro- 
politan District  Railwaj',  the  London  Electric  Railway,  the  Cen- 
tral London  Railway  and  the  City  &  South  London  Railway. 

';;  The  Gun-crete  Company,  Chicago,  has  acquired  the  interests^ 
of  the  Cement  Gun  Construction  Company  and  has  absorbed  the 
construction  department  of  the  General  Cement  Gun  Companj-. 
The  combined  business  will  l>e  conducted  under  the  name  of 
the  Cement  Gun  Construction  Company,  with  office  at  Chicago, 
Carl  Weber  is  president,  John  \'.  Schaefer,  secretary  and  treas- 
urer, and  C.  L.  Dewey,  construction  manager, 

W.  J.  Johnson,  formerly  of  the  Western  Electric  Company, 
has  recently  been  appointed  a  member  of  the  engineering  depart- 
ment of  the  Stentor  Electric  Manufacturing  Company,  Inc.,  New 
York.  Mr.  Johnson,  who  has  had  an  extended  experience  with 
the  Bell  Telephone  Company  of  Pennsylvania,  and  the  Ches- 
apeake &  Potomac  Telephone  Company  of  Baltimore,  will  look 
after  the  installation  work  which  the  company  has  on  hand.    '■.:■  '' 

H.  O.  Fettinger  has  been  appointed  eastern  railroad  rep- 
resentative of  the  Ashton  Valve  Company,  Boston,  Mass..  with 
headquarters  at  128  Liberty  street.  New  York,  to  succeed  W.  H. 
Foster,  resigned  to  become  associated  with  another  company. 
Mr.  Fettinger  formerly  served  for  a  number  of  years  in  the 
motive  power  department  of  the  Pennsylvania  Railroad,  and 
resigned  from  the  position  of  chief  air  brake  and  steam  heat 
inspector  to  engage  in  the  supply  business. 

At  a  meeting  of  the  board  of  directors  of  the  American 
Locomotive  Company,  held  September  16,  S.  L.  Schoonmaker 
was  elected  chairman  of  the  board,  succeeding  Pliny  Fisk,  re- 
signed, and  Andrew  W.  Mellon,  president  of  the  Mellon  Na- 
tional Bank  of  Pittsburgh,  was  elected  a  director  succeeding 
James  McNaughton.  Mr.  McNaughton  will  continue  as  vice- 
president.  Mr.  Schoonmaker  is  a  director  of  the  General  Elec- 
tric Company  and  the  American  Telephone  &  Telegraph  Company. 
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T.    P.    Gaylord 


T.    P.    Gaylord,   who   has    recently   been    elected   acting   vice- 
president  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany,  succeeding   Henry   I).   Shute,   was  born  at   Shelby.   Mich., 
and  attended  preparatory    {!. .  V- 
school    at    Allen    Acad- 
emy,  Chicago.     He   sub- 
sequently    attended     the 
L'niveristy   of   Michigan, 
.-.and  in  1895  received  the 
degree   of   electrical   en- 
gineer from  the  Armour 
r  ;  Institute  of  TechnologA-. 
:•  .    Mr.   Gaylord  was   engi- 
neer     of      underground 
construction    during    tlie 
World's  Fair  at  Chicago, 
1892-3.     At  the  close  of 
the    fair    he    became    as- 
-'"'.■;  sistant  professor  of  elec- 
trical engineering  in  the 
Armour     Institute,     and 
:.     retained      that      position 
'.•:;.  until   1858,  when  he  be- 
. ...  ■  came  associated  with  the 
.;^.-.  Commonwealth      Edison 
'       Company   of   Chicago   as 
S-  -^electrical  engineer.     In  July.  1899,  he  entered  tiie  employ  of  the 
•='  Westinghouse    Electric   &    Manufacturing    Company   as    a    sales- 
man, and   followed  this   line  of  work   until    1U)3.   when  he  was 
appointed   district   manager   at    Chicago,    which    jxisition    he   has 
held  up  to  the  present.     Mr.  Gaylord  is  a  member  of  the  Amer- 
ican   Institute    of    Electrical    Engineers,    the    National    Electric 
.;:'■  Light  Association,  and  a  numlier  of  other  engineering  societies. 

Henry  D.  Shute  has  been  elected  treasurer  of  the  Westing- 
house  Electric  &  Manufacturing  Company.  Mr.  Shute  was  born 
at  Somerville,  Mass.,  and  attended  high  school  in  Hoston.  He 
graduated  from  the 
Massachusetts  Institute 
of  Technology  in  1892, 
and  following  his  gradu- 
ation spent  a  year  in 
Germanj^  at  the  School 
of  Mines,  Claustb.il.  and 
in  Dresden.  In  1893  he 
entered  the  works  of  the 
Westinghouse  Electric 
Company  at  Pittsburgh 
as  an  apprentice,  and 
spent  his  first  two  years 
in  the  testing  depart- 
;.  v;  went,  following  which  he 
was  engaged  for  a  con- 
siderable time  in  erec- 
tion and  laboratory 
work,  part  of  the  time 
as  assistant  foreman.  In 
1897  he  entered  the  engi- 
neering department.  One 
year  later  he  was  trans-     :.,.'■'•/'.. 

f erred  to  the  commercial  department,  and  in  1901  was  appointed 
head  of  the  latter's  alternating  current  division.  Two  years 
later  he  was  made  assistant  to  vice-president  L.  A.  O.sborne. 
and  in  that  position  was  particularly  active  in  the  development 
of  heavy  electric  traction  and  single-phase  railway  work.  In 
1910  Mr.  Shute  succeeded  Walter  Mcbarland  as  acting  vice- 
president,  which  position  he  held  until  his  election  as  treasurer. 
Mr.  Shute  is  a  member  of  the  .American  Institute  of  Electrical 
Engineers,  the  National  Electric  Light  Association,  and  the 
Engineers'  Club  of  New  York,  and  is  also  a  director  of  the  Pitts- 
bnruh  Chamber  of  Commerce. 


Catalogs 


H.    D.    Shute 


..  t 


ions   of   Pacific   type   locomotives 


Oil  and  G.\S  Burnmng  IVppliances.— Bulletin  No.  5  of  the 
Quigley  Furnace  &  Foundj-y  Company,  Springfield,  Mass.,  is 
devoted  to  the  line  of  burners,  oil  pumps  and  other  furnace  ap- 
pliances developed  by  this  cdmpany.  It  contains  eight  pages  and 
is  well  illustrated. 

Automatic  Traix  Stop.—  The  Automatic  Railroad  Appliance 
Company,  Inc.,  Rochester,  X.  ¥.,  has  issued  an  18-page  pamphlet 
descriptive  of  the  Lawn- Ryati  automatic  train  stop  for  steam  and 
electric  roads.  Illustrations  bf  the  mechanism  are  shown,  and 
the  description  explains  the  method  of  operation  and  installation. 

Pneumatic  Tools.— Circul*  V  of  the  Independent  Pneumatic 
Tool  Company,  Chicago.  111.,  is  a  four-page  pamphlet  in  which 
the  drills  and  hammers  manufactured  by  this  company  are  il- 
lustrated and  brief  specifications  given  as  to  the  capacity  and 
service  for  which  they  are  designed.  The  specifications  are  very 
compactly  arranged  in  tabulaij  form.  J  >"-''■'  >•;•'; 

Pacific  Type  Locomotives.- -The  Baldwin  Locomotive  Works, 
Philadelphia.  Pa.,  recently  is:  ued  record  No.  79,  which  is  da- 
voted  to  Pacific  type  locomot  ves.  Aftbrief  historical  sketch  /f 
the  development  of  this  typ4  of  locomotive  is  followed  by  a 
number  of  illustrated  descrip 
recently  built  by  the  Baldwin  liocomotive  Works 

Cleaning  Compound.— Information  sheet  ^'o.  260  of  the  Oak-.; 
ley  Chemical  Company.  22  Thames  street.  New  York  City,  is  a 
12-page  booklet  devoted  to  tie  application  of  'Oakite  to  the 
various  car  cleaning  operation!  and  as  a  substitute  for  lye  in 
cleaning  air  pumps,  journal  botes,  eccentrics,  etc.,  in  the  loco-  : 
motive  shop.  Directions  are  g  ven  for  the  use  of  Oakite  in  a 
large  number  of  cleaning  operations. 

Tube  Cleaners. — A  number  bf  catalogs  have  been  issued  by 
the  Roto  Company,  Hartford.  ^^Onn.,  containing  descriptions  of 
the  various  types  of  tube  cleaaers  manufactured  by  this  com-  , 
pany.  Among  these  may  be  noted  catalog  No.  41,  dealing  with 
boiler  tube  cleaners  driven  by  .-^r  or  steam;  catalog  No.  43,  in 
which  cutter  heads  for  boiler  t  ibe  cleaners  are  described,  and 
catalog  No.  44,  descriptive  of  U:  comotive  arch  tube  cleaners. 

Sand  Blast.— A  reprint  of  a  paper  entitled  "The  Sand  Blast^ 
from   the  L-sers*   \'iewpoint."   wjjich  was  presented  at  a   recent 
meeting  of  the  -Associated  Foundry  Foremen,  of  New  Y'ork  and 
vicinity,  by    H.   D.   Gates,   sales   manager  of  the  sand  blast   de- 
I)artmcnt,  De  La  Vergne  Machine  Company,  New  Y'ork,  has  re-?, 
cently  been  issued  by  that  conip  iny  in  pamphlet  form.     It  con- A 
tains  considerable  information  wnich  should  be  of  value  to  those 
contemplating  the  installation  oflsand  blast  equipment.     Copies 
will  be  furnished  upon  request.    I 

Industrial  Furnace  EquipmenV.— The  W.  S.  Rockwell  Com- . 
I»any,  50  Church  street.  New  Yorkj  recently  issued  a  bulletin  con-v'- 
taining  a  comparative  scale  and  conversion  factors  for  Fahren-;,'' 
heit  and  Centigrade  thermometersL     This  information  is  printed 


on  a  stiff  card,  9J4  in.  by  1154  '"•. 


in  the  laboratory  or  furnace  rooAi.  where  heat  treating  opera 


tions  are   conducted.     Below  the 
showing  the  various  color  heats  in 


which  is  designed  to  be  hung 


conversion   factors   are   tables 
both  Centigrade  and  Fahren- 


heit, and  suggested  tempering  heats  for  use  on  various  tools. 

Appliances  for  Burning  Fuel!  Oil. — A  catalog  recently  is- 
sued by  Tate.  Jones  &  Co.,  Inc.,  ijittsburgh.  Pa.,  deals  with  the 
system  of  oil-burning  appliances  developed  by  this  company.  It" 
is  divided  into  two  parts.  Considef-able  space  in  part  one  is  de- 
voted to  the  actual  result  obtained  with  crude  oil  in  furnace 
work,  tending  to  show  the  superiority  of  fuel  oil  over  coal.  The 
remainder  of  this  part  contains  w^ll  illustrated  descriptions  of 
the  various  types  of  burners  manufactured  by  this  company... 
Part  two  contains  illustrations  and  <lescriptions  of  pumping  sys- 
tems for  handling  fuel  oil. 
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Manufacture  '^*   certain    of   the    mechanical    association 

....     .       .-j^    ;  ■     conventions    during    the    past    year    state- 

".  ments   have   been   made   to  the    effect   that 

V  Special  Devices  ^i^^  foremen  are  often  handicapped  in  the 
making  of  special  devices  and  improvements  to  the  machine  tools 
by  the  lack  of  proper  co-operation  of  the  foremen  in  the  other 
trades,  whose  aid  had  been  solicited  in  making  the  different  parts 
of  the  device.  This,  of  course,  is  to  be  regretted,  especially  at  this 
time  when  economy  in  shop  production  means  so  much  to  the 
railroads.  Every  foreman  should  seek  to  better  the  service 
whether  the  results  of  his  labors  will  reflect  directly  to  his  credit 
or  not,  and  the  broad-minded  foreman  will  do  this.  Perhaps  the 
requesting  foreman  is  at  fault  in  asking  his  brother  foreman  to  do 
something  that  is  not  covered  by  the  proper  shop  order — some- 
thing "on  the  side."  as  it  were.  The  best  method  is  to  submit 
the  plan  of  the  proposed  improvement  to  the  general  foreman, 
master  mechanic,  or  superintendent  of  shops,  as  the  case  may  be, 
and  have  the  order  for  the  work  sent  to  the  various  other  shops 
through  the  regular  channels.  By  doing  this  no  favors  are 
asked,  and  there  is  some  one  in  authority  to  see  that  the  work  is 
properly  and  quickly  done.  If  the  device  is  worth  anything  it  is 
worth  the  consideration  of  the  men  who  have  direct  charge  of 
the  shops  involved  in  its  manufacture,  and  it  is  to  their  interest, 
as  well  as  the  foreman  making  the  request,  to  see  that  it  is  fin- 
ished and  placed  in  service  as  soon  as  possible.  In.  other  words, 
it  is  a  matter  of  business,  not  of  personal  favor. ;;VfJv  .  ;  ..  ■'.■'. J-i: 
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Elsewhere    in    thjs    issue    will    be    found    a 

-,      .,    ,     .,■'   description    of   a   covered    passagewav    for 
Vestibule  "•     :-  ,    ,  ,  ,.,".. 

.,  . V.  use  between  passenger  coaches,  which  is  m 

.  ..^     Connections  service  in  Switzerland.  Because  of  the  space 

between  the  ends  of  the  cars  it  is  necessary  to  have  a  device  that 
can  be  folded  or  extended  for  a  considerable  distance,  and  the 
bellows  extension  has  been  in  general  use  for  this  purpose. 
Owing,  however,  to  the  length  of  extension  which  is  necessary, 
this  folding  bellows  consists  of  many  more  folds  than  the  com- 
paratively short  device  which  is  used  on  vestibuled  cars  in 
America.  The  necessity  of  folding  and  unfolding  requires  that 
the  folds  be  kept  free  from  cinders,  snow  and  ice  antl  it  can  be 
readily  seen  that  this  must  be  a  difficult  task ;  in  fact,  it  is  stated 
that  a  great  deal  of  time  is  lost  in  clearing  out  the  folds  and  in 
some  cases  it  becomes  impossible  to  close  the  extension  at  all. 
The  improved  arrangement  consists  of  three  frames  with  flexible 
connections,  the  frames  being  made  of  such  sizes  that  they  will 
fold  together  when  not  in  use.  the  outer  frame  forming  a  pocket 
around  the  other  two  and  their  flexible  connections.  When  ex- 
tended and  in  use  between  cars  the  surface  presented  is  com- 
paratively smooth  and  there  is  little  or  no  opportunity  for  the 
collection  of  cinders  or  snow.  While  it  is  claimed  that  this  im- 
proved device  is  working  out  quite  satisfactorily,  neither  the  new 
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nor  the  olil  tyijc  is  likely  to  appeal  very  much  to  American  rail- 
road men.  Neither  the  connections  themselves  nor  the  adjust- 
able platforms  which  are  employed  with  them  give  the  impression 
of  strength  and  neatness  of  appearance  inherent  in  the  end  con- 
struction ot  American  passenger  cars. 


Efficiency  of 


Within  the  past  three  years  the  number 
of  Mikado  type  locomotives  in  service  in 

,         the  Mikado  Type      ^j^j^   country   has   increased  greatly.     On 

v;'-'.'     Locomotive  ju,,^   30,   191 1^   the   Interstate   Commerce 

Commission  reported  652  of  these  locomotives  in  service. 
This  number  was  nearly  doubled  by  those  ordered  in  the 
calendar  year  1911.  the  number  being  590.  In  1912  there  were 
1.309  ordered  and  in  1913  there  were  796  ordered.  This 
would  make  approximately  3,000  Mikado  locomotives  in  serv- 
ice on  June  30,  1914,  or  an  increase  of  about  460  per  cent  in 
three  years.  That  this  increase  has  been  warranted  is  shown 
by  tests  made  by  various  roads.  Comparing  the  Mikado  type 
with  the  Consolidation  locomotive,  the  Chicago.  Rock  Island 

;.,  &  Pacific  has  found  that  the  average  consuni])tion  of  coal  per 
-;  1.000  gross  ton  miles  is  66  lb.  for  tlie  Mikado  as  against  96  lb. 

"^  '  for  the   Consolidation,  01*  a  decrease  of  31  per  cent  in   favor 

of  the    Mikado.     Dynamometer  car  tests  on   the   Chicago   & 

-INorth  Western  have  shown  a  decrease  of  18.7  per  cent   in 

7;'  fuel    consumption    per    1.000   gross   ton    miles    (excluding   re- 

V  sistance  of  locomotives)  in  favor  of  the  Mikado.    The  Chicago 

/'  Great  Western  has  shown  a  saving  of  36.8  per  cent  for  the 
Mikado,  the  comparison  being  made  from  figures  olitained 
...from  the  service  rendered  b}-  10  engines  of  each  of  tlu-  dif- 
ferent tj-pes  for  12  consecutive  months.  In  all  three  cases 
the  Mikado  locomotives  were  equipped  with  superheaters,  but 
in  only  one  case  were  the  Consolidation  engines  thus  eciuipped. 

.    That  ca.-e  was  on  the  North  Western,  and  this  fact  accounts 

for  the  diflference  in  fuel  economy  on  this  road  as  compared 

with   the   other  two  roads.     This   does  not   mean  that  every 

.  Consolidation   engine    should   be   replaced   by  a   Mikado,   for 

.  there  are  occasions  where  the  Consolidation  locomotives  can 
"be  used  to  better  advantage.  It  does  mean,  however,  that 
the    Mikado   type   locomotive   can    replace    the    Consolidation 

>^ locomotives  with  a  marked  saving  in  fuel  economy  in  many 
instances,  especially  in  through  and  fast  freight  service. 


Will  the  Com- 


One  of  the  contributing  causes — and  by 

a  great  many  it  is  held  to  be  the  main 
pound  Locomotive  r  ^u       1  r   n      r  ^l  1 

cause — of  the  downfall  of  the  compound 

Be  Revived.''  locomotive  was  the  difficulty  and  expense 

•of  the  upkeep.     It  was  not  extremely  difficult  to  keep  a  com- 

^';^  pound  in  such  shape  that  it  could  be  gotten  over  the  road; 
but  in  most  cases  it  proved  very  difficult  and  expensive  to 
keep  this  type  of  locomotive  in  such  shape  as  to  obtain  the 
advantages  of  compounding.  Instead  of  the  hoped  for  and 
prophesied  advantages  of  the  compound  over  the  simple  loco- 

.■!•:;•,  motive  being  realized,  there  were  actually  disadvantages. 
The  trying  out  of  the  principles  of  compounding  in  American 
locomotive  practice  took  place  at  a  time  when  anything  tend- 
ing toward  the  increasing  of  the  complexity  of  the  locomo- 
tive was  frowned  upon;  since  that  time  conditions  have 
changed.  The  complexity  of  the  air  brake  system  has  in- 
creased threefold;  the  superheater  has  come  into  general  use: 
the  mechanical  stoker  has  entered  and  passed  the  experimental 
stage  and  the  compound  itself  has  added  its  quota  in  the 
Mallet  type.  By  adding  to  the  amount  of  machinery  about  a 
locomotive  these  items  have  al>o  added  to  the  care  and  atten- 
tion needed  to  keep  it  in  proper  operating  condition.  The 
superheater  has  been  the  cause  of  wonderful  improvement 
in  the  economy  of  moving  traffic,  but  there  will  still  be  calls 
for  further  economy  when  the  superheater  has  reached  its 
limit.  Tile  question  then  arises,  what  lines  will  the  future  de- 
velopment of  the  steam  locomotive  follow?  Much  has  been 
accomplished  recently  toward   increasing  horsepower  and  at 


the  same  time  decreasing  tlje  weight  per  horsepower  de- 
veloped. American  practice  h^s  been  tending  more  and  more 
toward  refined  lines  and  in  that  way.  in  some  respects  at  least, 
has  been  tending  more  toward  the  ideas  which  obtain  in 
Europe.  The  compound  locoiiiotive  has  met  with  consider- 
able success  on  European  railways  and  with  the  change  in 
attitude  which  has  taken  plac^  in  this  country  during  recent 
years  toward  increasing  the  a^iount  of  machinery  on  a  loco- 
motive, experiments  embodying  the  use  of  compounding  prin- 
ciples in  connection  with  the  aiperheater  and  the  brick  arch, 

_ 

while  entirely  a  matter  of  spetiulation.  would  not  seem  to  be        '  ..'I 
unlikely.   ..   •,,: 


few  months  later  the  young 
show  what  he  could  do  as  an 
s  position  most  successfully 
:  foreman's  position,  but  when 
d  without  the  guidance  of  a 


The  Training         ^^  ^'^^  *^"  4)Ccasion  been  remarked,  and  by 
men  whose  opinions  in  such  matters  should 
carry  weigl  t,  that  in  order  to  be  a  success- 
roremen  f^j  cxecuti\e  one  must  be  born  with  execu- 

tive ability.  Wc  venture  to  disj  grce  with  this  statement,  while 
granting  that  the  born  executiv :  is  likely  to  prove  more  suc- 
cessful in  the  long  run  tli.in  one  whose  executive  ability  is  ihe 
result  of  training  anc'  exi)erienc(  only.  A  case  in  point  is  that 
of  a  certain  engine  house  foreii  lan.  '1  he  division  master  me- 
chanic had  never  been  able  to  ob  ain  a  foreman  who  could  make 
a  success  at  one  of  the  smaller  1  erminals.  There  were  a  num- 
ber of  reasons  for  this,  indudin  ;  bad  labor  conditions.  After 
several  unsuccessful  appointments  a  young  man,  then  a  ma- 
chinist, was  chosen  as  foreman  aid  sent  to  this  point  to  "clean 
il  up,"  as  the  master  mechanic  expressed  it.  He  made  a  dis- 
mal failure  and  had  to  return  t3  work  in  the  shop.  Instead 
of  giving  him  up  as  a  bad  jol)  the  master  mechanic  believed 
that  he  himself  was  at  fault  in  Starting  the  man  in  on  a  job 
that  was  too  heavy  for  him,  and  [i 
man  was  given  an  opportunity  to 
assistant  foreman.  He  filled  th 
f<jr  some  time  and  succeeded  to  th 
left  thus  to  his  own  resources  ai  c 
foreman  over  him,  he  again  went  th  pieces.  He  was  again  given 
an  appointment  as  assistant  foreman,  and  after  another  two 
\ears  in  this  position  was  promoted  to  foreman.  The  experi- 
ence (>{  being  twice  set  back  had  iaught  him  his  lesson  and  he 
IS  now  one  of  the  most  successful  fbremen  on  this  road. 

We  do  not  mean  to  claim  that  if\  every  man  who  has  failed  to 
make  a  successful  foreman  had  leen  treated  in  this  way  he 
would  now  be  holding  an  execut  ve  position ;  there  are  men 
who  will  never  make  successful  foremen  under  any  circum- 
stances. But  this  master  mechanic  had  studied  the  young  man. 
He  was  disappointed  in  the  resu  ts  of  the  first  appointment, 
not  so  much  in  the  young  man  is  in  himself  for  not  using 
1  letter  judgment.  He  talked  to  lim  encouragingly  and  was 
not  afraid  on  two  occasions  to  gik'e  him  another  chance ;  in- 
deed if  he  had  failed  the  third  tim^  it  is  quite  probable  that  he 
would  still  have  had  another  opportunity  to  make  good.  We  are 
<iuite  aware  that  much  experimenting  of  this  kind  would  prob- 
;>bly  be  expensive  for  a  railway;  liut  in  this  case  the  experi- 
menting was  justified  by  the  results  that  have  since  been  ob- 
tained. This  man  has  for  several  iyears  been  in  charge  of  a 
large  roundhouse  and  has  savedj  for  the  company  much 
more  than  was  expended  or  lost  ir|  his  education.  Moreover, 
he  is  now  one  of  the  principal  members  in  a  loyal,  harmonious 
Working   force,   an   asset   whose   va  ue   cannot  be   computed. 

There  are  many  railway  officers  ,vho,  if  a  man  fails  in  the 
first  position  to  which  he  is  appointed,  give  him  up  entirely  as 
a  bad  job.  No  one  would  think  of  discharging  an  apprentice 
a  month  after  he  had  entered  on  his  apprenticeship  course  be- 
cause he  was  unable  to  do  a  jourieyman's  work.  Is  it  un- 
reasonable to  consider  a  man  who  is  taken  from  the  ranks  and 
lilaced  in  charge  of  repairing  cars  arwd  locomotives  as  a  student 
of  the  art  of  directing  men?  Sucr  a  man,  unless  he  be  a 
born  executive,  is  just  as  much  an  aj  prentice  as  he  would  be  if 
he  were  starting  in  to  learn  his  trad '  as  a  boilermaker  or  ma-;. 
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chinist;  but  it  is  ten  to  one  that  he  will  be  placed  in  an  out  of 
the  way  terminal  and  left  to  his  own  resources.  Aside  from 
a  brief  talk  b\'  the  master  mechanic  before  he  leaves  for  his 
new  position  he  receives  no  assistance,  and  it  may  be  weeks 
or  even  months  before  he  receives  a  visit  from  his  superior 
officer,  and  his  correspondence  will  contain  a  large  percentage 
of  rebukes  or  requests  to  "please  explain."  Under  such  con- 
ditions, unless  a  man  be  a  born  executive  and  be  possessed  of 
more  than  the  average  amount  of  sand,  there  is  no  reason  why 
he  should  succeed,  and  almost  every  reason  why  he  should  fail. 
The  duty  of  the  mechanical  department  officer  towards  a  fore- 
m;'.n  should  not  end  in  his  careful  selection  and  appointment. 
In  placing  him  in  a  foreman's  position  he  has  placed  him  in 
ihc  position  of  a  learner  in  the  art  of  directing  railroad  work 
and  it  is  his  duty  to  stand  by  him  and  assist  him  in  every  way 
possible  in  his  study  of  men  and  conditions.  The  newly  ap- 
pointed foreman  may  be  the  master  mechanic  or  superintendent 
of  motive  or  master  car  builder  of  the  future  and  his  ability 
to  till  such  a  position  may  depend,  and  in  the  majority  of  cases 
we  believe  it  will  depend,  largely  on  the  assistance  given  him 
during  his  early  training  as  a  foreman. 

The  master  mechanic  in  the  specific  instance  cited  blamed 
himself  more  for  the  failure  of  the  man  than  he  did  the  man 
himself.  He  placed  the  n.an  in  an  extremely  difficult  position ; 
he ,  did  no  go  t<>  the  terminal  with  him,  nor  introduce  him  to, 
any  of  the  men  with  whonv  Ite  would  come  in  contact ;  he  sim- 
ply put  the  situation  up  to  him  and  left  him  alone  to  do,  ol* 
die.  If  the  young  man  had  had  a  guiding  hand  at  that  terminal 
during  the  first  few  weeks  or  even  days  he  would  probably 
have  made  good.  The  reasoning  that  a  man  should  not  receive 
a^istance  and  C'>aching  after  he  is  appointed  to  the  position 
of  foreman,  because  the  great  majority  of  foremen  have  made 
good  without  such  coaching,  does  not  constitute  an  argument; 
if  the  thousands  of  men  who  have  failed  as  foremen  had  re- 
ceived such  guidance  an<l  instruction  a  large  percentage  qt 
the  failures  would  have  been  prevented.     /:  :;:.:^'r-"-  -'-^  -^     -  >     -    - 


chine  tools  and  buildings  are  poorly  grouped,  is  often  surprisingly 
high.  It  is  true  that  in  modern  shop  layouts  much  has  been  done 
toward  increasing  efficiency  in  this  regard,  but  material  trans- 
portation in  and  about  the  railway  shop  is  still  largely  carried 
on  by  hand.  The  more  flexible  power  transportation  facilities, 
such  as  the  monorail  hoist  and  the  storage  battery  truck,  are 
finding  considerable  application  in  industrial  plants  and  there  is 
no  reason  why  they  should  not  be  of  great  value  in  railway  shops, 
especially  where  an  ideal  plant  layout  is  impossible.  yV. 
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£?!_        T-     •!•..••      During  the  past  few  years  much  attention 
■     Shop  Facilities        ,  .  ... 

■;■';'_  has    been    given    to    scientific    management. 

.  .'  ""       ;  .  V -■      -^  great  deal  has  been  written  from  which 

Labor  ^    might    appear    that    the    human    element 

was  the  prime  factor  in  the  problem.  As  a  result  there  are  a 
number  of  piece-work  and  bonus  systems  in  operation,  all  de- 
signed to  increase  the  output  of  labor  by  speeding  up  the  indi- 
vidual. None  of  these,  however,  has  succeeded  in  eliminating  the 
"uncertainty  attaching  to  the  human  element.  It  is  of  interest  in 
this  connection  to  note  what  has  been  accomplished  in  a  manu- 
facturing establishment,  the  management  of  which  has  been 
working  along  entirely  different  lines.  In  the  already  well- 
managed  plant  of  the  Ford  Motor  Company,  the  labor  time  con- 
sumed in  assembling  each  chassis  was  reduced  from  12  hr.  28 
•min.  to  1  hr.  33  min.  by  a  campaign  of  improvement  in  shop 
facilities  extending  over  a  period  of  about  seven  months :  and  in 
accomplishing  this  result  the  effect  of  the  labor  element  upon  the 
output  of  the  shop  has  been  practically  eliminated.  The  rate  at 
which  the  completed  cars  are  turned  out  is  determined  by  the 
speed  of  an  endless  chain  conveyor  along  which  the  chassis 
moves  as  it  is  asseml)led.  Of  course,  such  results  are  only  ob- 
tainable in  a  plant  of  this  kind  where  a  uniform  product  is 
turned  out,  and  the  application  of  such  methods  to  the  average 
railroad  shop  would  l)e  extremely  limited  in  scope.  The  fact 
should  not  he  lost  sight  of.  however,  that  the  output  of  la1)or  de- 
pends as  largely  on  shop  facilities  as  cm  the  efforts  of  the  indi- 
vidual. The  economies  often  effected  by  slight  changes  in  the 
arrangement  of  machine  tools  or  by  the  adoption  of  special  tools 
for  Certain  classes  of  work  are  well  understood.  But  the  ques- 
tiin  of  shop  and  inter-shoj)  transportation  is  one  of  special  im- 
portance, which  has  not  been  given  the  attention  it  deserves. 
T  he  amotmt  of  labor  exjiended  in  moving  material,  as  it  passes 
through  the  shop  or  from  the  yard  to  the  shop,  where  the  ma- 


Prqrecdmgs   of   the,  International   RaUtvay    General   Foremen's    Association. 
Compiled    and    published    by    William    ITall,    secretary-treasurer    of    the. 
Association,  Winona,  Minn.     193  pages,  6  in.  by  9  in.     I'.ound  in  paper. 

The  tenth  annual  convention  of  the  International  Railway  Gen- 
eral Foremen's  .Association  was  held  at  the  Hotel  Sherman. 
Chicago,  on  July  14,  15,  16  and  17,  1914.  This  Ixjok  contains 
the  complete  report  of  the  proceedings,  including  committee  re- 
ports, papers  and  discussions.  The  association  is  to  be  con- 
gratulated upon  the  shortness  of  the  time  which  has  elajised 
between  the  closing  of  the  conventifm  and  tlie  puhhcati<tn  of  the 
;  proceedings,, ■  ^...  ,       .,.':-,  v.-'.     -■--■:■-:■.;,        -■^.■    -    ., 


-Ctir  Lit tcr change  Mahttal.     Compiled  by  J.  W.  Mc.Mpinc.     ISO  pages,  6  in.  by 
V:.:- 9  in-     Bound  in  paper.     Published  l^ji  D.  McAlpitie,  Cleveland,  Ohio. 
■  ■•    Pric€    50    cents;    $4.50    i)er    dozt-n.        - 

This  publication  has  been  issued  with  a  view  of  giving  railway 
employees  interested  in  the  interchange  and  repair  of  cars,  * 
condensed  report  of  the  decision  of  the  Arbitration  Committee 
of  the  Master  Car  Iluilders'  .Association  from  case  one.  ren- 
dered in  November,  1888,  to  case  966  rendered  in  July,  1914. 
Those  cases  that  are  relatively  unimportant  are  either  omitted 
or  abstracted  without  losing  the  meaning  of  the  decisi<in.  There 
is  included  as  a  supplement  to  this  book  the  Car  Interchange 
'Guide  and  Ready  Reference  Tables.  This  includes  various 
prices  of  new  and  second  hand  material,  such  as  couplers, 
wheels,  axles,  journal  bearings,  etc..  together  with  the  weight 
and  the  labor  involved  in  installing  the  various  detailed  parts. 
.\  table  of  the  value  of  wooden  freight  cars  of  different  lengths 
is  also  included,  as  are  t.ibles  of  depreciation  at  various  per- 
centages. The  M.  C.  B.  rules  are  included,  being  grouped  under 
various  headings,  such  as  air  brakes,  draft  timbers,  wheels  and 
axles,  improper  repairs,  etc.  The  arbitration  decisions  that  af- 
fect each  topic  are  also  mentioned  under  these  headings.  The 
Car  Interchange  Guide  and  Ready  Reference  Tables  is  also 
published  sei>arately,  the  price  being  35  cents,  or  $3J0  per  dozeia 
copies.      .:    -./  i  /  -  ,:^y'.f'y '/'„''-,'-    '■''■.;'■  ':'^'  -    ''''■'  .'''^''  ^\'^':  ^t-    '■ 


Experiments  with  Furnaces  for  a  Hand-Fired   Tubulir  Boiler.      By    Samuel 

B.  Flagg,  (ieorfie  C.  Cool;  and  I'orrest   K.   Woodman.     Technical  paper 

.v..-':    -v 34,    Department   of  the   Interior.    Bureau   of   Minis.      i2   pages,    6   in.   by 

'..•}■,  9  '"■'  illustrated.     liotind  in  i^aper.     Published  by  the  Bureau  of  Mines, 

Washington,  D.   C.     Copies  free. 

In  the  course  of  its  investigation  looking  tc  increased  effi- 
ciency in  the  utilization  of  fuels  bj'  the  government,  the 
Bureau  of  Mines  has  given  special  attention  to  the  elimina- 
tion of  objectionable  smoke  from  burning  coals  containing 
much  volatile  matter,  such  as  are  most  readily  available  iii 
many  cities.  With  the  increasing  use  of  mechanical  stokers 
at  lar.sje  boiler  plants  the  problem  .of  smoke  abatement  «, 
becoming  more  and  more  that  of  assuring  smokeless  com- 
bustion with  the  hand-fired  return  tul)ular  boilers  commonly 
found  at  small  plants.  Six  series  of  tests  were  conducted 
with  a  small  horizontal  return  tubular  boiler,  in  which  several 
types  of  furnace  arrangement  were  used.  As  a  result  of  these 
tests  several  general  conclusions,  as  well  as  others  of  more 
restricted  application,  have  been  drawn.  The  experiments 
indicate  the  pKissiliility  of  designing  hand-fired  furnaces  in: 
Which  coal  containing  a  large  ptrorht  of  volatile  matter  mav 
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"be  burned  without  the  production  of  objectionable  smoke. 
More  attention  to  the  method  of  firing  is  required,  however, 
than  is  given  by  the  average  fireman.     ■*'  '•  ••«-■.■-  .'^  - 


Railway    Fuel    Association    Proceedings.       342    pages,    illustrated,    6    in.    by 
9   in.      Bound   in    morocco.      Published   by   the   association,   C.    G.    Hall, 
Secretary,  922  McCormick  building,  Chicago.     Price  $1;  paper  binding, 
;         50  cents. 

This  book  is  the  official  proceedings  of  the  sixth  annual  con- 
vention of  the  International  Railway  Fuel  Association  held 
in  Chicago,  May  18-21,  1914.  It  contains  a  very  interesting 
address  by  Dr.  W.  F.  M.  Goss,  reports  of  committees  on  Fuel 
Tests,  Firing  Practice  and  Fuel  Stations.  Also  papers  on 
Honeycomb  and  Clinker  Formation,  The  Relation  of  Front 
End  Design  and  Air  Openings  of  Grates  and  Ash-pans  to 
Fuel  Consumption  and  Sparks,  Uniform  Methods  of  Computing 
Fuel  Consumption,  Sizing  of  Coal  for  Locomotive  L^se,  Stor- 
age of  Coal,  Morden  Locomotive  Coaling  Station,  Reheating 
Locomotive  Boiler  Feed  Water,  Fuel  and  Failures,  and  Econ- 
omies in  Roundhouse  and  Terminal  Fuel  Consumption.  These 
proceedings  contain  valuable  information  on  the  subjects 
above  mentioned  and  may  be  considered  authoritative  in 
questiQus  pertaining  to   fuel   economy,  on  railroads. 


Power  and  Potcer  Transmission.  By  E.  W.  Kerr,  M.E.,  professor  of 
mechanical  engineering,  Louisiana  State  University.  Third  Edition, 
revised.  373  pages,  6  in.  by  9  in.,  illustrated.  Bound  in  cloth.  Pub- 
lished by  John  Wiley  &  Sons,  Inc.,  New  York.     Price  $2. 

The  first  edition  of  this  book  was  published  in  1901  and  the 
second  in  1907.  It  has  now  been  revised  and  contains  24 
more  pages  of  matter  and  61  more  illustrations  than  the 
previous  edition.  The  book  is  divided  into  three  parts.  Part 
1,  which  deals  with  machinery  and  mechanics,  contains  an 
introductory  chapter  dealing  with  definitions,  terms,  etc.,  and 
the  other  chapters  in  this  section  consider  such  subjects  as 
shafting,  bearings,  friction  and  lubrication,  friction  wheels, 
pulleys,  belt  gears,  toothed  wheels,  the  screw,  cams,  the  lever 
and  some  of  its  modifications,  link  work  and  pipe  fittings. 
Part  2  is  devoted  to  steam  power  with  chapters  dealing  with 
elementary  steam  power  plants,  the  simple  steam  engine,  auto- 
matic cut-oflf  engines  and  high  speed  engines,  indicators,  com- 
pound engines,  condensers,  valves  and  valve  gears,  valve 
diagrams  and  rotary  engines  and  steam  turbines.  Part  3  is 
devoted  to  pumping  machinery,  internal  combustion  engines, 
water  power  and  compressed  air. 


Administration  of  Labor  Laws  and  Factory  Inspection  in  Europe.  Bulletin 
No.  142,  Department  of  Labor,  Bureau  of  Labor  Statistics,  Washington, 
D.   C.      Bound   in   paper. 

Recognition  of  the  fact  that  the  administration  and  enforce- 
ment of  labor  laws  involve  much  inore  than  a  mere  system 
of  detecting  violations  of  law  is  becoming  more  and  more 
apparent.  The  establishment  f)f  definite  rules  and  standards 
for  the  safety  and  health  of  workers,  higher  specialization  of 
the  functions  of  inspectors,  and  the  creation  in  a  number  of 
states  of  industrial  commissions  with  large  powers  are  indica- 
tions of  the  progress  made.  In  view  of  the  attention  the  sub- 
ject is  receiving  in  our  own  country  the  experience  of  foreign 
countries  in  the  administration  of  labor  laws  and  factory 
inspection  is  of  interest.  This  bulletin  is  a  report  on  the 
development  and  present  status  of  factory  inspection  in  Great 
Britain.  Germany.  I'rance.  Austria,  Switzerland  and  RolRium, 
and  shows  that  little  progress  in  scientific  standardization  of 
safety  and  sanitation  has  been  made  in  Europe.  Inspection 
to  detect  violations  of  law  is  still  the  method  used  by  most 
inspectors  and  most  European  inspection  departments  are  far 
behind  the  more  progressive  departments  in  the  L'nited  States 
in  the  matter  of  keeping  records  of  inspections,  violations  of  the 
law,  etc. 


COMMUNICATIONS 


STANDARDIZING  SHOP  PRACTICES 


I     Waycross,  Ga.,  September   14,   1914. 

To  THE  Editor  : 

In  locomotive  repair  woik  it  is  important  that  the  most 
economical  practices  consiste  it  with  turning  out  good  work  be 
used.  On  railroads  having  s  :veral  shop  organizations  it  is  very 
often  the  case  that  each  sh  )p  management  has  its  own  ideas 
and  methods  of  doing  certa  in  operations,  some  of  which  are 
very  good  and  others  of  which  are  very  expensive.  I  believe 
it  would  be  a  paying  proposition  to  appoint  a  practical  mechanic 
to  tour  the  entire  system,  visaing  the  various  shops  and  study- 
ing the  methods  employed  in  making  repairs  and  turning  out 
work  at  each  point.  Considerable  saving  could  be  effected  in 
this  way  by  putting  the  best  methods  into  general  practice  and 
eliminating  local  practices  of  a;  doubtful  character.  ..    ..:: 

There  are  other  ways  in  wlich  the  services  of  such  a  man 
would  prove  of  value.     From  lime  to  time  there  are  many  in- 
structions  issued   relative   to   changes  in   standards  and  making   • 
betterments  of  various  kinds  wliich  are  not  always  fully  under- 
stood by  all  concerned,  and  muqh  confusion  and  unnecessary  ex- 
pense often  result.     A  man  in  ttie  position  referred  to  would  be  "f 
able  to  see  that  such  instructior^  were  correctly  interpreted  and  i. 
carried  out  as  intended.  I  H.  C.  Spicer,     :,;: 

Ar 


jng    Foreman,    Atlantic   Coast    Line. 


MELTED  BOILER  TUBES 


1  Columbus,   Ohio.     ,y-..^ 

To  THE  Editor:  I';:'"--'  ■:•'-.'■ 

I   have   read   the   article   in   your   .\ugust   number   relative   to 
melted  boiler  tubes.     A  number  of  years  ago  I  was  roundhouse     ., 
foreman  of  a  large  terminal  and  passed  through  two  experiences   •  ' 
of  a  similar  nature.  j 

The  first  resulted  in  the  destruction  of  the  flues  and  flue  sheets, 
similar  to  the  experience  of  X.  V-  Z.,  it  being  necessary  to  cut 
the  flues  out  in  sections  to  remove  them  from  the  boiler.     The 
cause  was  similar  also,  the  engiije  having  been  damaged  in  the 
yard  and  brought  into  the  hous^  during  the  latter  part  of  the  ■.  >• 
night,    at    which    time    the    roundhouse    foreman    discovered    the  .;'; 
presence  of  excessive  heat;  it  required  considerable  time  to  stop*.';' 
combustion.  I  .   V  ?.■•••    I '  ^^  '.]■'■:•: 

A  few  months  later  an  engine  \\^as  fired  up  about  1  p.  m.,  after  ,';• 
having  been  washed  out  without  being  refilled  with  water.     Ap-    .'. 
parently  a  very  good   fire  had   been   started  before  the  trouble  ' 
was  discovered.     The  lire  was  immediately  drenched  in  the  fire- 
box and  all  openings  closed  with  the  expectation  that  no  further 
damage  would  he  done.     However,  the  engine  was  found  to  l)e   .„. 
generating  excessive  heat  similar  to  the  first  engine  referred  to,  - 
and  arrangements  were  at  once  mkde  to  place  steam  jets  in  the 
lirebox  through  the  ashpan.    This  ^team  was  applied  through  the 
(openings  for  from  12  to  15  hfuirs  iefore  the  engine  showed  evi-  ..,,. 
dence  of  cooling  down ;  with  the  exception  of  a  going  over  of  ;  v' 
the  flues  no  further  damage  was  dqne.  /.• 

This  may  be  of  interest  to  those/ who  may  have  a  similar  ex- 
perience, and  is  a  simple  way  of  ovqrcoming  the  trouble.  Neither 
of  these  engines  was  equipped  witl^  a  brick  arch. 

M.  A.  Kinney, 

Superintendent  tMotive   Power,   Hocking  Valley. 


Thk  Sl-bm.\ri.ne  \'essel. — The  eiperimcnt  with  this  machine 
will  take  place  at  St.  Ouen,  as  proposed.  The  vessel  was  re- 
peatedly sunk  to  the  depth  of  10  of  12  ft.,  and  re-appeared  on 
the  surface  at  diflferent  points.  M.  Godde  de  Laincourt  got 
into  it,  and  remained  there  a  quarter  of  an  hour.  He  stated 
that  he  did  not  experience  the  least  difficulty  of  respiration  dur- 
ing his  voj'age  under  water. — From  ^-Imencan  Railroad  Journal, 
October  24,  1835. 


r.  —    -■:  .&.::•. 


Boston  an ij  Maine  Repair  Shops 


Analysis  of  Conditions  Leading  to  the  Construc- 
tion of   the   Billerica   Plant,  With  a  Description 


BY  F.  K.  IRWIN 


■.-.'..■'■'•':. 


The  need  for  new  general  repair  shops  on  the  Boston  &  Maine 
may  be  easily  seen  from  a  brief  study  of  conditions  and  facili- 
ties existing  prior  to  taking  up  the  building  and  equipping  of 
the  plant  at  North  Billerica,  Mass. 

In  1907  the  Boston  &  Maine  owned  1,100  locomotives,  which 
on  a  basis  of  80  per  cent  repaired  per  annum  meant  a  monthly 
shop  output  of  73.3  locomotives.  The  figure  of  80  per  cent  re- 
paired per  annum  has  been  selected  as  a  basis  of  requirements, 
as  it  permits  repairs  to  all  engines  once  in  15  months,  and  has 
been  found  to  be  good  general  practice.  It  is  not  advanced  as 
a  hard  and  fast  rule,  but  as  a  fair  basis  for  estimating. 

To  take  care  of  this  equipment  the  Boston  &  Maine  had  the 
following  facilities:     v  :^-:\'  r-,-/;[-,-^-^::i.-  -  ..y;.'^:'- ./'  ^-y. ;':,:;.  y-  ■'■::■■: 

Boston   sbops    I.S  locomotives  per  month,  Class  3  and  4  repairs. 

Lyndonville  shops    5  locomotives  per  month,  Class  3  and  4  repairs. 

Keene   shops    17  locomotives  per  month.  Class  3  and  4  repairs. 

Concord    shops J5  locomotives  per  month,  Class  2,  3  and  4  repairs. 

Total    .  ii.. .'.'..... .  62  locomotives  per  month.  Class  2,  3  and  4  repairs. 

There  were  no  facilities  for  firebox  and  general  boiler  work 
and   while   Concord  was   rated   as   a   class   2,  3  and  4  shop,  this 


of  class  three  repairs,  which  in  general  constitute  repairs  to 
driving  wheels,  running  gear,  valve  motion,  and  general  ma- 
chinery; there  were  no  blacksmith  or  boiler  facilities.  The  in- 
tent was  to  make  this  a  nucleus  for  the  main  shop  for  the  system. 

The  work  of  carrying  out  the  plans,  as  far  as  developed  for 
East  Somerville,  proved  to  be  a  slow  process.  In  consequence 
the  Boston  &  Maine  employed  a  special  engineer  in  1910  with  a 
corps  of  draftsmen  and  field  engineers,  whose  exclusive  duty 
was  to  work  out  the  shop  probletn.  One  of  the  first  decisions 
reached  was  to  abandon  further  development  at  East  Somerville 
for  several  reasons.       -•:•',■   ^:-: -;,•;.::•:    \-:>' 

First,  the  ground  was  too  congested  to  permit  of  future  ex- 
tension; the  plans  as  worked  out  were  very  complete,  in  fact  too 
complete,  taking  care  of  present  needs  but  not  allowing  for 
expansion.  The  necessity  for  the  constant  use  of  a  transfer 
table  and  a  one  entrance  shop  yard  were,  in  themselves,  not  ideal 
conditions. 

Second,  anticipated  electrification  within  a  radius  of  25  miles 
of  Boston,  made  the  location  geographically  poor  from  a  steam 
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was  the  shop  to  which  locomotives  were  sent  for  stripping  the 
boilers  for  shipment  to  contract  shops  and  where  they  were  re- 
assembled on  return;  all  firebox  and  heavy  boiler  work  was,  of 
necessity,  done  at  some  contract  shop. 

The  Boston  shops  were  destroyed  by  fire  December  5,  1907, 
badly  crippling  the  railroad  in  so  far  as  repairs  to  equipment 
were  concerned.  Orders  were  given  to  develop  plans  for  a  gen- 
eral shop,  to  include,  not  only  locomotive,  but  passenger  and 
freight  car  repairs,  the  car  situation  being  just  as  serious  as  the 
locomotive.  The  site  selected  was  East  Somerville,  on  a  piece 
of  property  owned  by  the  railroad,  located  on  the  Mystic  river 
and  contiguous  to  the  main  line  tracks. 

Small  progress  was  made  in  actual  development;  a  general 
layout  plan  was  made  and  a  building  erected  approximately  250 
ft.  long,  containing  ten  repair  pits  and  two  low  machinery  bays. 
This  building  was  equipped  with  traveling  cranes  and  such  ma- 
chinery as  was  necessary  to  care  for  immediate  needs  in  the  line 


locomotive  standpoint,  as  all  steam  power  would  be  kept  in 
service  outside  of  the  electric  zone.  LV-  ■ 

Third,  the  East  Somerville  shop,  as  far  as  built,  was  consid- 
ered excellent  as  to  capacity,  location,  and  equipment  for  a  re- 
pair shop  for  electric  locomotives  and  other  equipment. 

A  shop  site  committee  was  appointed  by  Frank  Barr,  vice- 
president  and  general  manager,  consisting  of  Henry  Bartlett. 
mechanical  superintendent;  A.  S.  Cheever.  division  superintend- 
ent; C.  B.  Smith,  mechanical  engineer,  and  F.  K.  Irwin,  special 
engineer.  This  cominittee,  after  spending  months  in  canvassing 
sites  offered,  finally  decided  to  recommend  the  purchase  of  the 
property  located  at  North  Billerica.  This  site  oflFered  many  ad- 
vantages, among  which  may  be  mentioned  ample  area,  least 
preparation  of  ground  for  buildings,  accessibility,  nearness  to  a 
labor  market,  being  four  miles  from  Lowell  and  near  a  trolley 
line;  and  situated  as  it  is  between  the  main  line  of  the  Southern 
division  and  the   Bedford   and   Billerica   branch,   which   form   a 
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junction  neat  Nortli  P.illcrica  station,  a  shop  approach  was  per- 
missible from  eitlicr  end  of  the  shop  yartl.  The  main  shop  track, 
8,000  ft.  long,  completes  the  third  side  of  a  wye.  '■-•  -■•  '  ■•'"^  ■ 
>_■  The  field  party  under  the  direct  supervision  of  S.  P.  Coffin, 
who  was  assistant  engineer  to  the  special  engineer,  began  sur- 
veys for  preparation  of  deed  maps  and  topographical  maps  Feb- 
ruary   10,    1911,   and   the   actual   work   of   repairing   locomotives 
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The  Maine  Central  had  a  iproximately  240  locomotives  and 
would  require  an  output  of  ifc  per  month  on  the  same  basis  of 
overliaulii'yr  each  engine  oncel  in  15  m<.ntl"is;  this  in;'reased  the 
shop  requirements  for  both  ropds  to  100  locomotives  p^-r  month, 
it  was  estimated  that  possible  electric  operation  would  release 
S9  engines  of  all  classes  for  u;e  outside  the  electric  zone.     This 

steam    locomotive   shop   require- 


-    tt._i.^  ■<\^ S——. 
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was  begun  February  9,   1914,  three  years  from  the  time  actual 
field  work  began. 

The  acquisition  about  that  time  of  control  oi  the  Boston  & 
Maine  by  the  New  York,  Xew  Ilaven  &  Hartfoid  introduced  a 
new  feature  in  the  problems  to  be  solved  and  it  was  determined 
to  co-ordinate  or  combine  the  shop  facilities  of  the  vari<uis  roads 
making  up  the  Xew  England  Lines.  A  careful  study  and  ex- 
haustive report  on  the  shop  situation  was  made  by  A.  R.  Corthell. 


ments  of  six  per  mt)nth.  The  n  cord  of  repairs  passing  through 
tlic  «ho|K>  indicated  one-third  lirst  and  second  class  repairs, 
necessitating  iu-lIjox  and  heavy  joilcr  work  and  extraordinary 
machinery  repairs;  two-thirds,  tl  ird  class  repairs;  leaving  class 
four  and  five  repairs  to  be  taker  care  of  at  roundhouses.  .■.-.;-,  •■,,: 
On  the  Boston  &  Maine  there  avere  2.100  passenger  cars,  in- 
cluding those  on  order.  On  accotint  of  the  constant  use  of  cars 
it  was  necessary  to  provide  shop  dapacity  to  put  the  whole  equip- 
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chief  engineer.     The  essential  features  of  this  report  being  as 
follows : 

Number  of  locomotives  on  Boston  &  Maine  in  1911 1,261 

Average  annual  increase  for  S   years 77 

Average  taken  out  of  service  for  S  years 36 

Net    annual    increase 41 

Anticipated   ownership.    1913 1,343 

Shop  output  per  month  on  Boston  &  Maine 9() 


'•■A  • 


ment  through  for  all  classes  of  repairs  in  seven  months,  or  300 
per  month.  To  avoid  an  accumulation  of  bad  order  freight 
cars  it  was  deemed  necessary  to  provide  for  2.300  cars  per  month. 
The  following  tabulation  showed  the  then  and  anticipated  out- 
put per  month  of  Boston  &  Maine  equipment,  and  the  Billerica 
shops  requirements  to  balance  the  wotk.    This  does  not  take  into 
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consideration    tlie    possible    release    of   locomotives    by   electric 
operation :  "■:["■: :£v  :    ;,'.-  '_  '■: .v' '"■'■:. h  -: '  'r-r'^i:.  ■■  <•'.  '■'-■  : 


Shop 
Location 


Locomotives 

, ' N 

Present  Proposed 


Passenger  Cars 


Lyndonville    5 

Keene    IS 

Concord    29 

Fitchbtirg    

Keadville     3 

VVaterville    6 

Portland    8 

E.    Somerville    9 

Mystic   Wharf 


Total    .  i  t^ 
Requirements 
I'.illerica     


75 


7 
15 
26 

"s 

8 
8 
8 


77 

M 


Present  Proposed 
8 


Freight  Cars 

, -'' N 

Present  Proposed 


35 
80 


123 


10 
35 

■•.•"••  ji'" 

'■'.■■•■•..  -■' 
■';*  ^'\ 

'■  >  »;'  . 

45 
300 
255 


92 

330 
560 


320 


1,302 


100 

330 
1,500 


320 

2,250 

2,300 

50 


From  the  above  it  was  recDmmended  that  provision  be  made  at 
Billerica  for  standing  room  for  20  locomotives  in  order  to  easily 
make  first  and  second  class  repairs  on  30  per  month,  depending 
on  the  Rcadvillc  >hops  of  the  New  Haven  to  take  care  of  five 
class  one  and  two.  This  being  one-third  the  total  requirements, 
and  these  two  shops  being  the  only  ones  equipped  for  firebox 
work,  it  was  decided  to  send  class  three  and  four  repairs  to  the 
other  shops.  The  passenger  car  requirements  for  Billerica  being 
255  cars  per  month  it  was  decided  to  provide  sb.op  capacity  for 
180  cars  and  take  care  of  75  light  repairs  in  the  passenger  car 
yard.  F"reight  car  repairs  were  to  be  made  at  Fitchburg.  mak- 
ing this  a  freight  shop  only.     Space  has,  however,  been  alloted  at 


unless  hea\;y  work  was  done  in  tlie  future  to  relocate  the  repair.    .. 

■tracks/'-^:;;-- '•■'■;:^'' >"/,,  :;■;--■   ■«^  ■SV-vu>';'vi:^^: 

As  a  matter  of  convenience  in  this  description,  the  shop  plan  ■'■■ , 
will   be   considered  as  lying  north  and  south,   with   the  top  of 
the  map  west. 

All  buildings   rest   on   concrete  piles   and   with   the   exception     '.- 
of  the  office  and  storehouse  are  steel  frame,  with  brick  curtain 
walls  and  mill   construction  board   roofs,   with   Barrett   Specifi- 
cation gravel  roof  covering  and  the  National  Skylight  &  X'enti- 
lator  Company's  skylights.     The  office  and   storehouse  rests  on 
concrete  piles  and  is  of  slow  burning  timber  construction  with   ■?: 
mill   construction   roof.     All   auxiliary  buildings   are    frame,   de-    ■ 
signedly  so,  in  order  that  tlicy  may  easily  be  moved  in  tli€  event  ,^-; 
of  extending  the  main  buildings.  j:'i\''^\-    '■■/' i^' '.:.■■   ''-'^^ •   -^ ■■ 

''•■""''■'  ■'  GEXERAI-   PLAJJ"'?     •":'■■•.       "  '' .l^f'^-'V  .  4 ""'. 

East  of  the  main  shop  is  the  stripping  shed,  divided  mto  3!>  ?:"- 

stalls  for  the  storage  of  pipe,  fittings,  and  other  strippings  from  - 
the  locomotives,  until  they  are  needed  again.     Directly  opposite 
the   center   door  on  the  east   side   is  the  lye   cleaning   house,   a 
brick  building  with  two  concrete  tanks  or  pools   10  ft.  by  20  ft. 

by  6  ft.  6  in.  deep.    The  tanks  and  floor  of  the  cleaning  house  are  ..-v 

served  by  a  pneumatic  crane  of  five  tons  capacity,  spanning  the  ■■ 

full  widtli  of  the  house  and  traveling  the  full  length.             ^V;    •  ^  ^ 

.  Kext  in  order  is  the  tire  house,  a  steel   frame  building  with  ' . 
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the  Billerica  shop  site  for  both  a  mill  and  freight  shop.  The 
question  of  steel  cars  will  have  to  be  provided  for  in  the  near 
future  and  these  two  buildings  will  then  be  designed  to  meet  steel 
car  conditions.  Repair  tracks  for  taking  care  of  running  freight 
repairs  have,  however,  been  laid. 

The  general  layout  was  made  with  a  view  towards  keeping 
such  buildings  and  branches  of  the  work  as  are  interelated  as 
conveniently  located  with  reference  to  each  other  as  possible 
and  also  so  that  future  extension  would  not  be  interfered  with. 
An  examination  of  the  general  plan  shows  how  each  building 
may  be  extended  without  interfering  with  any  of  the  others. 

The  repair  yard  tracks  were  located  between  what  may  be 
called  the  locomotive  group  and  car  group  for  two  reasons ; 
first,  to  have  them  as  near  the  storehouse  as  possible  as  the  re- 
pair yard  is  a  heavy  customer  of  the  stores  department;  second, 
in  order  to  get  as  long  level  tracks  as  possible  at  this  location ; 
and  finally  not  to  block  the  extension  of  the  passenger  car  and 
paint  shops.  Had  these  tracks  been  placed  west  of  the  passenger 
car  shops,  the  length  would  have  been  materially  shortened,  the 
transportation  of  mounted  wheels  would  have  become  a  serious 
problem,  and  the  passenger  car  shops  would  have  been  blocked 


corrugated  iron  sides  and  roof.  This  house  is  equipped  w  ith  an 
oil  furnace  capable  of  heating  eight  tires  at  once,  facilities  for 
removing  and  putting  on  tires,  an  electric  traveling  crane  bridge, 
40  ft.  span,  with  underhung  single  I-beam  trolley.  7  tons  ca- 
p.icity.  Extending  southerly  from  the  tire  house  is  a  crane  run- 
way. The  space  within  the  runway  area  is  for  storing  tires, 
w  heel  centers,  axles,  etc.  A  standard  gage  track  extends  through 
the  length  of  the  runway  space.  The  operator  in  the  trolley 
cage  contr(^ls  the  movement  of  the  crane  bridge,  trolley  and  a 
similar  crane  bridge  in  the  north  end  of  the  locomotive  shop. 
Material  may  be  handled  from  cars  to  storage  by  means  of  this 
trolley,  from  storage  into  the  tire  house  or  into  the  locomotive 
shop,  there  being  an  I-beam  runway  between  the  tire  house  and 
the  locomotive  shop.  The  crane  bridges  having  been  properly 
lined  and  locked  with  this  I-beam,  the  operator  moves  from  one 
bridge  to  the  I-beam  runway  thence  to  the  other  bridge,  which 
he  can  then  move  up  and  down  the  shop  at  will,  the  bridge 
motor  controller  being  in  the  trolley  cab. 

Dividing  the  shop  grounds  is  a  main  thoroughfare  100  ft. 
wide  running  east  and  west.  On  the  north  line  of  this  street  and 
opposite  the  end  of  the  locomotive  shop  are  the  blacksmith  and 
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niis!?iMe  ffMiit  citlur  ittil  Cf  the  r.boi)  vai'tl.  Tlic  ni;iin  >U<>\>  irack, 
?.0»|OJ it.  iF'Jtprv^''1'>l^'*^t^^.i''*' >'''^«^^^s^^^  -'i    V 

•-';  TheijiVlfr  pafitv;:  uWji'f;  tbvv;*ljr<^^^^^^  of  S.vT.  foffin;: 

■  w'iip :  was  a>?i«tant  c-ilirinecr^^^*  thv  sprXrial  cniiiiU't:-!'.  hciiaiv  >nr- 
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Tiic  Maine  C'etitral  fiad' alpfoxiniati'Ty  J40  l.-cnnnntvcs  arid 
\V4-ul<i  rvquir.c  an  uutxiut  of  Hi  por  iiiu/iili  ..n  tlijc  (same  basis  of 
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>li<ip  r«.*<iiiiri'incnl'N  for  IhUIi  T'ImIs  to  l(hi  l^)ConH'the>>  pvv  monili. 
It  ua>  ostfniaUd  tlial  pussiUil  (.K-ciric  .ivk  rati.'ii  wouM  rt'lcasc 
.St,'  <  pylnvs- lit  all  clas^ivs  tor  i»c  (>Mt>i<krtlioyN:ciric  zone.  This 
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\va.?i  hi-K""   lyhriinFy  'P^'  1914/  thretyparsirMni  the  time  actual  rtK-titv  .\»;>r>:  )kt'  nu-iViIi,     Thr  v  c.t.I  <i.f  repair?  pii.->iQ>i  through 

flcltr  work  beg.in.  ,  the    >i).'|  ,«    iiMlivale'l    <  iiv-tiiird    lir.M    aixl    sconidclas>    repairs. 

-liie .  ueqiiisitibti  aljoiit  that  litnc  't.?  conir.^  ot   the  T?o>tun  &  neecs>itaiini;   lirvU.x.  jind  h<'a\y  Y-iiU  r   work  an«l;  extraordinary 

ifa;inc  hy  il.e  Xvw  .Voiiti*  Xcvf  ilaveu.&  Uarvfoi,!  ihtrothico<!;.a  'nachinery  reiiaii-«;  tv^o-tilirt^!^.tll^uchl&«rcpi^f;';leavin<Jr  class- 

■  nHv  feature  in  tii<^  pruhU-nis-to  l)e.  s. dvefl  ;ui<l  it  \v,as  eletvrniineih  I'-iiir  and  live  repairs  to  he  taket^eare  of  at  roiindhou-es. 


;;Tto  co-itrdwiitc  or  c-^miiTic  ihc-.<hip  tactlilies  of  the  vari-Mjs  r-.rds  Un  1  he   Boston  it   Maiitc. there 

:    makini;.. lip  tiiv.  Xe\y  Ensland  l.ines.     .Ai  careful  ^tudy  and  ex-      eluding  those  on  order.    On  acco 
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vere   l.WX)  pas.-eli.tic  r   t"ir5,  ill- 
nt  ottht'  constani  use  of  cats; 


•-.-■■ft . 


■% 


•:2 


Tire  Setting  House  and   Monorail   Hoist   Runway  from  the  Tire  House  to  the   LQComotive  Shop 


cbief  engineer;     The;  essential   features  of  this- report  being  as 
■•fbllows-:...rV.  ■•■..;!  .-■„  i;--  v'-.'s;'/;-.- '■''".•';;■■'  '•:  •■''...'  y--'-'^        ;.'':■•  ":■.■.'  .- 

Xumbcr  of.  locoiriotivi-s  oh  tlostow  &  'Xtainc- in  "1911 . .  .V.  • '.,..,,  1,261 

Aver.iKC  .itinit.al  increase   Cor- 5   yirir-.... .;.,;..  .•■.,......., 77 

Averrtpc  taken  Oirt  of  s-ervice  for  >  years. .:...:. ...  ••  *  • 36 

Net    ■■»•'"'>•''    iycre.Tie. .-v.  ,. %  . . .....'. .  .■   ..,.,..  ................  41 

.•\nticiijriti  il   ow:ncr^liip.    IOIj.  . -.  vv. .. . ....-,,  i.i  .•.,... ■.  1,343 

Shop  Dtui)«t  per  mouth  "rt  Boston  &;  M.Tiinjr...l. .... ; 90 


nuiu  through  for  all  cla.^ses  of  rcpiirs  in  seven  niohtbs.  or  300 
per  month.  To  avoid  an  accumulktion  of  bad  order  freight 
car?  it  was  deemed  necessary  to  i)rovlde  for  2.300  cars  per  month. 
The  following  tabulation  showed  tAc  then  and  anticipated  out- 
put per  month  of  Boston  &  Maine  epuipmcnt,  and  the  Billerica 
shop*  requirements  to  balance  the  woik.    This  does  not  take  into 


t-;:'^v-.--.v^i-; 
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:";;'a>ii?>i»lcr;iii<>ii    tlic    j>u>siblu    rc^ia>t\  of ,  iv>cdiTi>  :  liyv'clicctric 

■■Operation  :";;■' •.,.-.■  ^v;^'  ■:;/  y'-;;,  ^  ■■'' -'^^jV;  :":■- ^  ■.■■,,■■ -.v  :';■  '•";•  ;■■'.'";.  "■-•'. 


LocjiliQii 
lijndonville  ... 
Kcene  .,•••  — 
}  "oficord  .  i .  f . 
f"itcliburg  .... 
IJeadviUe     . ; . . 

\V3t0rvitIe    

f'ortiand    ..... 
K,   Sotiicrv.illc 
Myotic  Wlutr.f 

V  total    .... 

Kt-'iiiirciiu-iitS 
I'.illcrica     . .-. .  .• 


Loconiiitivi  ? 


Lys^e!l^4<l'r. Cars       rlVijiiKt  Cars 


Prestnt  Pfopos^exl   .  rrcstnt  Proppse(}     Pres^cMt  Prot«oscd 

1,500"  : 


-5- 

ts 

29 

"3 
6 

8- 
9 


/5 


7 

IS 

:$: 

r.-'»  ' 

s 

8 
8 
8 


■  //- 
106 
29 


3S. 


la 


123 


,.4-5- 
300 
255 


520. 
1.302 


.  Oj 


120, 


2,250 : 

2,3dOr 
f  •  >50: 


■      l-"roin  tlic  above  4t  wa.s  rec<  "inmcmiod  that  i>rovi.5iyiH  I>c  mncJc  a^ 

BilWrica  for  stanclitig  r^jon^  tor  3r,lirc<>motivk^  in  orcfcr  1^^^ 

mtiko  ffr-it  .I'ul  sicmitI  clas.>  rc]Kiirs  on  30  |Vcr  inontti.  <U'i»Vn;»nnsi, 

♦  >n  live  ReadvJlK   .Jiojis  oi  the  Xtu    Haven  to  take  cure  of  live 

Chss  one  and  two.    This  beiny  otK-- third  the  total  requirenients, 

and  these  ;iw0  shops  beiiiji'  the  only  oties  eqiiippcd  for  ilrcl^'^x 

..  work,  it  was  decided  to  ?end  ola^s  tlsrcc  anti  ftur  repair?  to  the 

'    other  shops.     The  passenger  car  re<iuircnients  tor  lUlkrica  heinf; 

255  Cars  per  month  it  wiis^  decided  to  prm  idc  .skop  capacil>    for 

180  cars  and  take  ciirv  of  75  hglit  r«?pairsiti- the  pa.<scii{rer  car; 

yard,     i'reifiht    ■.'ir  reiiairs  were  tfi  l»e  niaUe  at  kitchhurs.  inak- 

,    .inj?  this  a  freijiht  >l)<<p  only.     Sp.ice  has,  hi.>wever,  bei-n  .•dJot.<:d  at 


v^uiiless  lieavAyvvork'  w^i>  d.ine  iiv  tlic  fittur*^:  t*f  Tiduc';rte::tl)e:rvp;iii^ 

\;tracki.-'";--'-'v-  .:/J;.J-y^;  ■/•      ..-  ,  ,  .;     ■:'  jV"  .^:;^';.-V;-'V:  ^  'V^  :'/  - -V^:  ^^  ■■''.' ^ 
Jv    As'a  mfittefji»f~  c;«;itivcnjencv  injthis^  x^  1.1k-  'fih-vp  jiian 

;  will  |jv^^<'n>i<li'rOd:ris   h  in  1;    north;  aiuk  soiirh.  AriiCi    the'  top  of 
ihc;n>aiv.wvst.  .'=,.;. .  ..;  -       ^-'v  ",--0v  v. '■'■.•  /';-:/■'■ -'^ 

'fl;-  An.viiliii'linii;s 'rtst   on  ci.iKretc   piles Ivftlrdwitl^' the   excfptioir 
of  /life  A^^^^^  are  steel  frain<;,: with  brick  ctir^ain 

>A*:i:t}Ts  ;iiu|jniH;ci«v«:iri;ct ion  board  roofs,  wjtli  Barrett  S]Kcin- 
;;\C^ion  gravt^;  r<at  covxrini?  an<l  thcjNaijoiial  SkylHihi  &:  Venti- 
lator- iJihipanyV;<kytii.;lit5.  ;  The  .Gkftk'fi^  and  >t<jreluHi*o^  rcst*^  !J»ti . 
-  ciincrc-'te,  piles  .jind  is  «"f  slow  btjrhihg  tnnber  ■C<^nsti:«ctie'H  Iwiihv 
;  nvill  c>  'nstrnoti<»n  r<  >of.  W\  auxiliary  bttilditlgs  arc  frame,  de- 
>i!j;nedly  sii,  itr  -oivkr  that  tijey  inaA;va»tly  .lie'  »ii  \ pxj  hi  ihc^vcnt 
■  '•l  eXfcnditi^  "thc.Juaiu  liuibUnv:^,;  :;;.;..;..  a.  7:  -    V^  >>';-/ .    '      ^ 

■'--  .:'■-'  \y  v.:  ^- .':''' _'>'\_-'        :<;e^kr.vl  PL.\X''i-'  /  'T-. '■;■■■'"';.'.';.■;■-■''■;;-./ 

■  I-liist  (if  tlvi:  iiiain:  «ih«^p  is  the  ;siripptn}?  shed,,; 4ivi«ledT1nto  .20 
-stalls  ffjt  the  stofaye  *if  pipe,  littiiig<sv;ind:otlTer  strtppinps  from 
the  locotnotives,  until  they  .ire  heedii^d  again.    Dir^^ctly  opposite . 
the  cenlvr  doc^r  on   the  cast  svkvi;;  the  lye  cleatiiii.ii  house,   a 
brick  buildin'rf  with  two  cucrete  taiife?;  >ir  th.«i7;5  lO  ft.  by  20  it ' 
by  6; ft. '6  iu.  deep.    Tlie  tanks  athl  fli;«:vr  j>f  the  cleaning  h<>0*c  arc 
ser\cd  ;l)y:a  pneitniatic  crant;  <Tf  .ti\:c  t<.>B|*»  ;ca|>a«:ity,  spanrring  the 
full  width  uf  the  house  and  travelinsi  t4i<5  ftifl  length;     ^     ..    .:,i:' -[. 
N'exi  in  Order   is   iIkv  tiro  h<'«§e.>  a   jifeel  Yranie;vbuil<im}r 


I  t         -X    .' Jt— -.:?— :'-'r^       ■:■       »  .ie^,  r„-^_ -~. 


■  I      '■.-•- 


.'i  10  Ton  Cram  '        '-■.■./.'''.:'     ••'• 
'  Z.MtonCranie^  y      "zi'-' 

-  -'■{  /::'■   :     -     at/faits.   ■  ■ 


■^;  _  /■4Glocfefe    •    SfrippingPlf 


Punching  fcr3t2^gL.    ' 
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Cress  Sections  Throuflh   the  Loconiotive  Shop 


.--V  - --;      •'- 


the  Ililleriea  shop;  site;ior  bfitli   a,  niill  and   freiiiht  \shop. :  Tlic 
question  of  steel  cars  \viU  Iiave  to;^^be  provided  for  in  the. near; 
future  and  these  two  buildings  will  thcij  be  desTgiUMltiViiieet  steel 
car  Conditions,     i'vepair  tracks  for  t. iking  cart  of  rmihiiigfr<-ighr 
repair>  lia\T,  however,  been  laitj,  "     '         ; 

'  ; ;Tlie  general  la> « uit   was   nuule  with  a  -vk'W,  .t<»ward*  keeping 
such  buildings  and  branviHs  r.f  tlu'   uoik  a>  are.;;iiiterclateii  a<s 
conveniently   bvcatcr  with    reference   to   eaclr   <>iher  as   |M)Ssible; 
and  al-^o  <.«  that  future  extensi<in\voubi  n-abv  interfered   with. 
JSti  exanjinatidii  of  the  general   jdan   sho^ys  lunv   each  building 
;^may  1)C  extended  without  imerieritig  with; any  of  the  fVtherj. 

The  repair  yard  tracks  were  located  between  what  niay '  be 
iNilk-d  tile  locomcitive  grv»up  ajul  car  group  for  two  reasoaii; 
:fir.<:t.  to  have  them  as  n;ear  tl'e  .storehoirse  as  possible  as  the  re- 
pair y.ird  is  a  heavy  cu  St  outer  t>i  the  stores  department ;  second, 
in  (irder  to  get  as  long  level  tracks  as  possible  at  thisTjcation;; 
and  linally  not  to  Idock  the  extension  of  the  passenger  car  and 
paint  shops.  Had  these  tracks  been  placed  west  of  tlie  passctiger. 
.car  shops,  the  length  would  have  been  materially  sh()rtcned,  the 
transportation  of  motuited  wheels wuuld  have  bccoiue  a  serious 
i>robUMn.  and  the  ]»asseuger  car  slutp's^  would  have  been  Idocked 


ct>Trug;Ued  iron  siVlesaiid  roof.  .This  Iwii^^^^ 

;  oil  f iiriiacv;  Oapalrk'  •  >f  be.itiiig  I'lgfet;  lire>  /at  '>nck  ;fa<'iHti^s ; tor' 
reiiKjAing  and'  putting  on  tires,  an  electric  traveliiig  eraiie  bridge, 
^(j   ft.  .span. with   underhung   single-  l-beariitruUey>.>   tons   ca- 
pivcit^-.     Kxtenchng  >oinherly  fr..m  the  tireb'JiUse.js  a  crnrie  run- 
W ay.     Th(> ;  Npace ;  within   the   runway^  iitea-'i;;   for   J^tt'iiing  tireS, 

.wheel'  veiiterX  axtes,  etc.  ;^\  stamlardgage  ttjtck  extiemls^  through 
the  ivngih   y^i   tlie   rimw ay    sp.ice.;  '  The   operuiiT   in   the   trolley 

;x-ape;  cnir'iU  tlie  Hif;<\en\iut  ■•f/ the.  crane  bridge,  trolley  and  a 
siHiilar  ;crahfc.  bridgev  in  the  ti'-rth  end  <.)f  tile  l<>Cf»ii)6ti\'c  shop. 

;;^Iaieriar  inay;  Ive  iiand;l,ed  jTi'in  ears  ito  sliirage  by  means  of, this 
li'v'Uey.  froui  storagi  into  the  tire  hjiuse  or  into  tlH*  .'bjconiotive 
>hop.'  there  1  >iing; . an  1  -beam  run w aV  between  tlie  tire  \\\ <usc  and 
the  loc<vnv>tive  shop.  The  crane  Tyrfdgesluniug'  beeji  uropcrly 
lined  and  .ioeke<l. with  this  T-beani.  tlic  ^ifwratbr  ,mi .ves  .f r.<7in  one 
iiridgc  to  the  I-beam  rtmw.iy  thenre  to  the  Othef  bridge,  which 
lie  can  then  ni'ive  up  un<l  down  the  shop  at  wilk  the  bridge; 
uK't or  controller,  being  in  the  trolley  .cab.  -       ; .  >    ->  ?     ^. 

,;.  Dividing    tire  .shop  .gr<>und>i   i*   a\  main    thijfe>ughfare    I€Q   JEt.. 
wide  running  east  and  west.    On  the  north  line  of  this  strivt  and 
opposite  the  end.  of  the  loconiotivc  shop  are.  the  blaick«rnitlt  atid 
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t;, hammer  shop,  blacksmith  iron  shed  and  sand  and  coal  storage. 
■Coal  and  ash  handling  for  locomotives  and  refuse  from  the 
blacksmith  shop  are  taken  care  of  by  a  traveling  gantry  crane 
with  overhanging  ends,  fitted  with  a  grab  bucket.  Coal  is  un- 
loaded from  the  tenders  into  a  bin.  Ashes  are  deposited  in  a  pit 
and  handled  to  cars  with  the  same  outfit. 

All   scrap  is  under  the  control  of  the  general   stores  depart- 

,;  ment,   and   the   scrap   platform   has  been   located    for   their   con- 
venience in  handling,  also  for  convenience  in  disposing  of  scrap 
from  the  repair  yards  and  locomotive  department. 
The  general  store  and  office  building  is  west  of  the  locomotive 

.shop.  This  building  is  provided  with  liberal  platform  space  on 
the  sides  and  at  the  south  end.  the  main  floor  being  4  ft.  from 
top  of  rail  ft^r  convenience  in  unloading  and  loading  cars.     This 

<:is  the  general  store  for  the  system. 

The  power  house  is  located  in  a  line  north  of  the  storehouse 
room  having  been  left  for  extension  and  also  for  storage  <>f 
coal.  South  of  the  power  house  is  a  storage  well  of  100.000  gal. 
capacity.  There  are  also  eight  3-in.  driven  wells  west  of  the 
power  house.  The  elevated  coal  bunker  is  of  125  tons  capacity, 
and  is  served  with  a  skij)  hoist.  The  cooling  pf)nd  is  north  of 
the  power  house. 

'  The  repair  yard  will  have  nine  tracks  with  an  average  level 
length  of  2.300  ft.  each;  \\ve  have  been  laid.  These  tracks  are  on 
22  ft.  centers,  giving  ample  space  for  material  and  for  working 
between  the  cars. 

.V    The  car  group  of  buildings  occupies  the  westerly  half  of  the 

i.property;  beginning  at  the  south  end  storage  tracks  for  both 
passenger  and  freight  cars  and  liurning  tracks  have  been  ])ro- 
vided.     Space   has   been   left    for   a    freight    repair   shop   planing 

>,iiiill  as  indicated.    The  dry  lumber  shed  and  dry  kiln  come  next 

-in  order  and  then  the  lumber  yard  at  the  north  end  of  the 
grounds.  The  car  machine  and  blacksmith  shop  is  situated 
south   of  the   passenger  car  shop,   and   there  are  also  provided 


chine  tools,  group  drives  and  lighting,  with  the  exception  of 
variable  speed  machines  and  general  lighting.  For  variable  speed 
machine  tools  direct  current  is  furnished  by  a  motor  generator  set 
consisting  of  a  synchronizing  motor  and  a  direct  current  gen- 
erator. Direct  current  for  yard  lighting  and  general  shop  il- 
luminating is  furnished  by  mercury  arc  rectifiers.  It  was  decided 
to  use  25  cycles,  3  phase,  alternating  current,  in  anticipation  of 
the  possible  electrification  of  the  line,  which  in  all  probability  will 
be  operated   with   current   of   these  characteristics.     This    would 
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Store    House    and    Office,    North     End 

permit  operation  of  the  shops  froni  the  main  power  house.     Tl.e 
heating  system   is  the   forced  circu  ation  hot  water  system.  ■, 


LOCOMOTIVE 


SHOP 


The  locomotive  shop  is  160  ft.  wic  e  by  838  ft.  6  in.  long  outside, 
with  a  clear  height  under  the  bott<  m  chord  of  the  roof  trusses 
of  41  ft.  To  support  the  steel  columns,  piles  were  driven  in 
clusters.  22  ft.  center  to  center  of  cljisters.  each  pile  being  loaded 


Tire  Storage  Yard  and  Crane   Runway  South  of  the  Tire   House 


an  iron  storage  house,  7,000  gal.  fuel  oil  tank  and  coal  house. 
This  shop  is  expected  to  take  care  of  all  iron  work  for  the  car 
department,  the  fitting  up  of  wheels,  air  brake  equipment  and 
steam  hose,  and  pipe  work. 

Sewerage  is  collected  in  a  waterproof  sump  and  is  then  pumped 
to  drainage  and  filter  beds. 

Current  of  25  cycles,  3  phase,  550  volts,  is  supplied  for  all  ma- 


to  35  tons.    The  same  method  of  const>"uction  was  adopted  for  all 
buildings. 

The  locomotive  shop  is  divided  longitudinally  by  a  center  line 
of  steel  columns,  the  east  half  being  allotted  to  the  erecting  shop, 
and  the  west  to  the  machine  shop,  wiih  the  exception  of  287  ft. 
at  the  south  end,  which  is  given  up  tq  boiler  and  tank  work  the 
full  width  of  the  shop.    The  erecting  loor  has  three  tracks  run- 
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ning  the  full  length,  placed  25  ft.  center  to  center  in  order  to 
provide   ample   working   space   between   engines. 

The  center  or  entrance  track  is  intended  for  stripping  and  as- 
sembling, the  two  side  tracks  being  the  repair  tracks ;  there  are 
two  stripping  and  washing  pits,  each  150  ft.  long,  in  this  center 
track.  Without  encroaching  on  the  space  allotted  to  the  boiler 
shop  at  the  south  end  or  driving  wheel  work  at  the  north  end, 
it  is  possible  to  stand  20  engines  end  to  end  on  these  side  tracks 


being  two  of  these  cranes.  These  columns  are  carried  through  to 
the  roof  truss,  dividing  the  truss  into  two  spans.  The  gallery 
floor,  extending  from  the  north  end  of  the  shop  to  the  boiler 
shop  space  at  the  south  end,  is  reinforced  concrete  slab,  sup- 
ported by  I-beam  floor  joists  and  steel  girders.  It  projects  be- 
yond the  line  of  columns  and  is  provided  with  four  landings  for 
use  in  placing  material  in  the  gallery  by  means  of  the  ten-ton 


cranes,   which   run   on    rails   33   ft.   9   in.   above   the   main    floor. 


D.aM.fh-nt 


Top  of  Raif^ 


\3  Rough  Plank,      g  U-Bo/f 
nail   I     Spruce  \  / 


-ASOVi-  "^'  V  Y'!  /u.' ■•"'    Typical  Seciion  Through  House.  't.  v..--,  /•  .;, 

,    ■...Vl!.":    '^■-v  !  '•■;    "    \i^^  V-;;        Sections  Through  Scrap  House  and   Platform 


Haff  Sec  Hon 
Through  Shed. 


Half  SecHon        J,, 
Through  PlafforrrK 


with  ample  space  between  engines.  However,  the  superintendent 
of  shops  has  adopted  the  expedient  of  standing  engines  in  the  her- 
ringbone  fashion. 

A  space  100  ft.  by  80  ft.  at  the  north  end  of  the  erecting 
floor  is  devoted  to  driving  wheel  work.  The  facilities  for  re- 
moving and  putting  on  tires  are  in  a  separate  steel  building  east 
of  the  locomotive  shop. 

The  erecting  floor  is  served  by  two  65-ton  capacity,  75  it.  2^ 
in.  span,  electric  traveling  cranes,  each  with  a  ten-ton  auxiliary 


Machines  for  driving  box,  shoe  and  wedge,  valve  motion  and  .- 
truck  work  have  been  placed  under  the  gallery;  also  the  too!  ' ' 
room  and  the  general  foreman's  oflice ;  while  machines  for  brass  ^, 
work,  finished  bolts  and  studs,  injector  and  air  brake  work  and  ,> 
the  manufacturing  tool  room  are  on  the  gallery.  Light  cab  ' 
repairs  and  pipe  work  are  also  done  «n  the  gallery^-  \.".. ::./-, ■^.' 
Pendant  control  trolley  I-beam  hoists,  IJ/2  ton  capacity,  elec-  c. 
trically  operated,  run  the  full  length  of  the  gallery,  both  over 
and  under,  and  serve  the  liench  aisle  between  the  machines  and 
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Plan    Showing    Arrangement    of    the    Scrap    Bins 


hoist ;  one  ten-ton,  75  ft.  2^  in.  span,  electric  traveling  crane  at  the 
boiler  shop  end  and  a  7j/2-ton  crane  bridge  over  the  wheel  shop 
end.  All  of  these  cranes  may  travel  the  full  length  of  the  shop. 
The  height  from  the  floor  of  the  shop  to  the  top  of  the  crane 
rail  on  the  runway  girder  is  29  ft. 

The  machinery  bay  is  divided  by  a  line  of  columns  supporting 
the  gallery  floor  and  also  supporting  the  girders  for  carrying 
the  ten-ton  cranes  which  serve  the  heavy   machine  floor,   there 


wall  benches.  The  trolley  track  over  the  gallery  is  provided  with 
switches  so  that  it  is  possible  not  only  to  serve  the  floor  in  a 
straight  line,  but  also  to  serve  both  the  main  and  gallery  flnor 
through  open  scuttles.  The  boiler  tool  space  south  of  the  gallery 
is  served  by  a  35-ton  electric  traveling  crane  of  75  ft.  2^  in.  span. 
This  crane,  together  with  the  heavy  cranes  over  the  erecting 
floor,  covers  the  whole  boiler  shop   floor  space. 

Lncker  and  toilet  facilities  are  provided  in  a  leanto  un  the  west 
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side  at  the  south  end,  on  the  main  tioor,  on  the  gallery  at  the 
north  end  and  on  a  mezzanine  between  the  gallery  and  the 
main  floor.      /  :•■"■■ 

.  ■:  This  shop  was  planned  so  that  the  hot  blast  system  of  heating 
might  be  used,  and  fan  houses  were  built  as  leantos  for  this 
system.  The  economy  of  a  forced  circulation  hot  water  system, 
together  with  the  excessive  cost  of  underground  hot  air  ducts, 
determined  the  engineers  to  abandon  the  hot  blast  system.  The 
fan  houses  have  therefore  been  converted  into  foremen's  offices 
and  storage  rooms  for  heavy  tools. 

Windows  are  large  and  frequent  and  the  roof  lighting  is  ac- 
complished by  means  of  glass  roof  monitors,  24  ft.  by  80  ft.,  in 
alternate  bays.  Floor  drainage  and  pit  drainage  is  taken  care  of 
by  a  line  of  sewer  pipe  running  to  an  open  ditch  on  the  east  side 
of  the  shop  yard  area. 

For  convenience  in  serving  mechanics  with  hand  tools,  lathe 
tools,  etc.,  from  the  tool  room  and  also  to  avoid  loss  of  time  by 
high-priced  men  congregating  around  the  tool  room  window,  a 
drop  board  telephone  set  is  to  be  installed  in  the  main  floor  issue 
tool  room,  with  call  stations  conveniently  lf)cated  about  the  shops. 
The  workman  calls  the  tool  room,  makes  known  his  needs  and 
the  requisite  tool  is  sent  to  'him  by  a  boy  who  takes  his  brass 
check  in  exchange.     This  is  also  considered  an  excellent  way  to 
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weather.  The  open  platform  space  is  divided  into  21  bins  or 
spaces  for  sorting  the  various  grades  and  kinds  of  heavy  scrap. 
The  bin  partitions  are  of  rough  plank,  5  ft.  high,  and  bolted  by 
means  of  U-bolts  to  old  rail  posts  which  are  in  turn  set  in  con- 
crete bases.  .^  ...,.  .■..:/ 

OFFICE  AND  STOREHOUSE 

The  two-story  brick  store  and  ojpfice  building,  75  ft.  by  422  ft. 
8  in.,  is  built  on  a  concrete  platfofm  which  is  110  ft.  by  672  ft. 
The  floors  and  roof  are  supported  by  wooden  columns  and  tim- 
ber framing.  The  offices  are  on  the  north  end,  the  first  floor 
being  assigned  to  the  shop  superintendent  and  the  second  floor 
to  the  local  storekeeper  and  his  clerks  and  to  the  telephone  ex- 
change. Communication  between  the  two  floors  of  the  warehouse 
portion  is  by  means  of  two  stairways  and  two  electric  elevators. 
One  elevator,  for  freight  only,  is  of  4000  lb.  capacity,  while  the 
smaller  or  combination  freight  and!  passenger  elevator  has  a  ca- 
pacity of  2000  lb.  j 

The  first  floor  of  the  warehouse!  is  assigned  to  heavy  goods, 
fine  goods  such  as  plush  trimmings^  etc.,  being  kept  in  a  special 
room  built  for  the  purpose  in  the  iorth  end.  The  floor  surface 
is  granolithic  concrete  laid  on  sancl 

Bins  are  arranged  transversely,  Itaving  a  broad  working  aisle 
through  the  center  of  the  buildingj    At  the  end  of  each  trans- 
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familiarize  apprentices  with  tlie  names,  nature,  and  uses  of  tools. 
The  workman  has  to  return  the  tools  at  night.  Another  time 
saver  is  the  location  of  the  blacksmith  tool  dresser  in  the  tool 
room.  ^.;v^.;:   '•■,!v-,*'. 

.■•■-'-'■■'-.    BLACKSMITH    SHOP 

The  blacksmith  shop  is  a  one-story  steel  frame  and  brick 
building  90  ft.  by  332  ft.  6  in.,  with  a  clear  height  under  the 
trusses  of  20  ft.  Locker  and  toilet  rooms  are  in  a  leanto  on  the 
west  side.  The  roof  trusses  span  the  full  width  of  the  shop  and 
are  designed  especially  heavy  to  permit  carrying  a  load  of  five 
tons  on  any  point  on  the  bottom  chord,  the  object  of  this  being 
to  provide  for  supporting  line  shaft  and  pulleys,  overhead  cir- 
cular cranes,  etc.,  there  being  no  crane  masts  anywhere  in  the 
shop.  This  building  is  a  combination  hammer  shop,  general 
blacksmith,  forging  and  bolt  shop. 

"■■■■-"•'"■■'■•'•  SCRAP   PL.\TF0RM    AND  BINS 

The  scrap  platform  is  built  of  concrete,  backfilled  with  sand 
between  the  walls,  and  with  a  concrete  top.  It  is  44  ft.  wide, 
522  ft.  long  and  4  ft.  high  above  top  of  the  rail,  with  a  ramp  on 
one  end.  There  is  a  house  on  one  end  28  ft.  by  70  ft.  for  brass, 
copper  borings,  trimmings,  etc.,  which  might  be  affected  by  the 

^  .v..-'  ■^■^v?■■ 


verse  aisle  between  the  bins  is  a  witdow,  so  that  there  are  no 
dark  corners.  All  bins,  shelves,  ra  :ks  and  benches  were  de- 
signed for  the  purposes  for  which  the  y  were  intended  to  be  used  ^ -.' 
and  are  built  throughout  of  steel.  Th<  height  has  been  kept  down 
to  six  feet,  so  that  the  use  of  ladders  tD  reach  material  is  avoided. 
The  second  floor  is  a  double  wooden  structure  carried  on  wooden 
girders  and  floor  joists,  the  bin  an 
similar  to  that  on  the  first  floor. 


1   rack   arrangement   being 


ind  brick  structure  114  ft. 


POWER    HOUS 

The  power  house  is  a  steel  frame 
8  in.  by  122  ft.  6  in.  divided  longitudinally  into  boiler  and  engine 
rooms,  with  a  pump  basement,  pipe  tupnel  and  ash  tunnel  in  the 
boiler  room  side.  The  boiler  room  floir  is  at  yard  grade  and  the 
engine  room  floor  is  elevated  8  ft.,  |)roviding  space  under  the 
floor  for  piping  and  electric  cables.  There  are  five  Babcock  & 
Wilcox  508  hp.,  vertical  header  boilers,  designed  for  200  lb. 
pressure  and  with  safety  valves  set  at  i  150  lb.  All  of  the  boilers 
are  equipped  with  Babcock  &  Wilcox  superheaters,  designed  for 
140  deg.  superheat  forced  rating.  One  boiler  has  been  provided 
with  plain  grates  for  hand  firing  and  bttrning  shavings  and  refuse 
from  the  planing  mill,  while  four  have  Murphy  stokers. 
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The  induced  draft  is  provided  by  a  B.  F.  Sturtevant  Company 
14  in.  by  7  in.  fan,  of  a  capacity  of  175,000  cu.  ft.  of  air  per  minute. 
A  National  feed  water  heater  and  oil  separator  is  used. 

The  engine  room  equipment  consists  of  two  Providence  En- 
gineering Works,  Rice-Sargent  Corliss,  horizontal,  twin,  single 
expansion,  non-condensing  engines  for  direct  connection  to  gen- 


Pipe  Supports,  North  End  of  Passenger  Car  Shop 

erators.  The  cylinders  are  16  in.  by  30  in. ;  two  General  Electric 
Company  20  pole,  350  kw.  alternating  current  generators  with 
field  rheostats,  direct  connected  to  the  Rice-Sargent  engines;  two 
General  Electric  Company  exciter  sets  consisting  of  marine  type 
engines  and  50  kw.  125  volts.  280  r.  p.  m.  compound  wound  direct 


2,lF0  cu.  ft.  of  free  air  per  minute  at  100  r.  p.  m. ;  one  Alberger 
Pump  and  Condenser  Company's  Giroflow  jet  condensing  eq.:ip- 
irent ;  and  one  ten-ton  hand  power  traveling  crane. 

The  heating  load  on  the  plant  being  far  in  excess  of  the  power 
1<  ad,  compounding  the  engines  was  not  considered  desirable  from 
iin  economic  standpoint.  The  exhaust  from  all  apparatus  in  the 
power  house  is  conducted  to  the  heaters,  which  are  designed  with 
."Sufficient  volume  to  relieve  the  engines  of  back  pressure.  Econ- 
omies during  the  period  of  no  heating  are  obtained  by  shutting 
down  one  or  both  of  the  main  engines,  and  putting  the  turbo- 
generator into  service.  The  mixed  pressure  turbo  was  installed 
in  order  to  provide  against  the  insufficiency  of  low  pressure 
steam  on  account  of  tlie  intermittent  action  of  the  air  compressors 
and  possibility  of  shutting  down  other  .steam  auxiliaries.      .■.,..- 

i:.:^   :■-■  ■^...    -.VV  •     .. .        ':    LUMBER   SHED  "'-•v.;.    X  ■  '-by}'^'^ 

The  liilmber  shed  is  a  frame  building  49  ft.  wide  by  200  ft. 
10  in.  long,  with  a  center  aisle  16  ft.  wide  running  the  full  length, 
and  a  ventilating  monitor  also  running  the  full  length.  The  .shed 
is  built  with  two  storage  decks,  the  heavier  material  to  be  carried 
on  the  lower  floor,  the  sides  are  provided  with  continuous  sliding 
doors  below  and  swinging  doors  in  each  bay  for  the  upper  4eck. 

DRY    KILN 

Tlie  dry  kiln  is  l)uilt  of  brick  with  canvas  curtain  doors,  tiled 
ceiling  and  concrete  floor.  It  is  63  ft.  by  91  ft.  and  divided  into 
live  drying  sections.  The  building  was  constructed  in  accordance 
with  plans  furnished  by  the  Andrews  Dry  Kiln  Company,  and 
all  equipment  was  purchased  from  them.  The  temperature, 
humidity  and  rate  of  drying  is  in  absolute  control  of  the  operator. 
Steam  coils  are  placed  near  the  floor  and  condensing  coils  on  the 
sidcwall  in  chambers  provided  for  the  purpose.  Above  the  con- 
crete floor  is  a  wooden  floor  with  openings  running  the  full  length 
of  the  kiln;  this  floor  serves  the  tw(if;)l<l  purpose  oi  a  walk  and 
baflle.  The  lumber  is  piled  on  trucks  which  run  over  rails  carried 
on  pedestals.  These  trucks  may  be  transferred  with  their  loads 
to  another  standard  gage  outside  truck  with  rails  running  cross- 
wise, for  tra.uspoTting  the  dried  lumber  to  the  shops  or  lumber 
shed.  '>"•■,       ■'  '■'     ^■-•    ":■;■-;'-■■  -v 

Hot  air  rises  through  the  slotted  openings  in  the  floor  in  and 
around  the  piles  until   it  reaches  the  roof ;  the  condensing  coils. 
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current  generators,  direct  connected  and  mounted  on  the  same 
base;  one  General  Electric  Company  marine  type  engine  and 
generator  set  with  direct  connected  exciters ;  one  General  Electric 
mixed  pressure  turbo-generator  set ;  one  General  Electric  syn- 
chronous motor  generating  set ;  two  General  Electric  50-light 
series  mercury  arc  rectifier  sets ;  one  General  Electric  14  panel 
switchboard  ;  two  Laidlaw-Dunn-Gordon  air  compressors,  capacity 


which  have  cold  water  running  in  them,  induce  a  downward 
current  in  the  condensing  chamber ;  moisture  picked  up  by  the 
hot  air  is  deposited  on  these  coils,  and  the  drip  is  carried  to  suit- 
able drains  by  means  of  copper  troughs  running  under  the  con- 
denser coils.  The  rate  of  drying  is  simply  a  question  of  tem- 
perature. As  diflferent  kinds  of  lumber  require  different  treat- 
ment, suitable  valves,  regulators,  thermometers  and  hydrometers 
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gi«K-  at  tlu-  south  end,  oil  the  main  lli»or,  on  the  s^allery  at  the 
north  end  and  on,  a  inezzanine  between  the  yallery  and  the 
main  lloor.   ...•:.'■■:'■,!   '■'.'"■■      ■••'v-.-  .•■:.., 

■This  shop  wa^plannt'tl  so  that  the  h-it  blast  system  I't  heating 
might  he  used,  and  fati  houses  were  built  as  leaiitos  for  tins 
system.  Ihe  evnumy  of  a  forced  circulation  hot  water  sy>tem. 
together  with  the  excessive  cost  of  tmderyroiuid  hot  air  ducts. 
determiiu-d  the  engini-crs,  to  ahnndnn  the  hot  lilast  s\sicui.  IIk- 
fan  houseslh-vve  thereforo  been  converted  iutti  foiimens  otHces 
and  storage  rooms  for  heavy  tools. 

.  Windows  are  lars^e  and  freiiuetit  and  the  r^  of  liulnin.n  is  ac- 
^•omjrlished  by  tiieatis  of  glass  r«X)f monitors.  J4  ft.  b_\  NO  ft.,  in 
alternate  bay^i.  Il- or  drainasiv  arul  pit  drainage  is  taken  care  of 
bv  a,  line  of  sewer  pipe  rinniitiu;  t"  an  open  ditch  on  the  east  side 
p.f  Hk-  sliop  yard  area. 

JM*r  conveniencji'  in  .st-rviui;  mechanics  with  hand  loojs,  lathe 
ttioLs;  .etc..  from  till  ioi,i  room  and  also  to  av<iid  loss  of  time  by 
hiyh-prtred  men  coimreuutintr  around  the  tool  room  window,  a 
drop  1«  ard  tekiili' Me  >et  is  to  be  installed  in  the  main  tloor  issue 
tool  room,  with  call  shit totvs  convenient h  located  aliotu  the  shops. 
■The  Workntan  calls  the  tiMilro.VHi,  makes  kii'  un  Iiis  nee-ls  and 
the  requisite  tool  is  sent  to  him  by  a  bo\  wjio  takes  his  bra»s 
icbeck  in  e>^cliai>gc.     'Jhts  is  also  con!ii«lered  an  e.xccllenl  way  to 


fUik.  5  ft.  higii.  and  l)olted  by 
whicli  are  in  turn  >et  iti  con- 


ueather.      The   open   platform   spAe   is   divi(le«l   into  31    bins   or 
spaces  for  .sorting  tlie  various  gra  Jes  and  kinds  of  heavy  scrap 
The  liin  i)artitions  are  of  rough  p 
means  of  U-bolts  to  old  rail  posts 
Crete  bases. 

<■  KFttE  .X.ND  SliKEIiOL  SK 
Tile  iwo-stoiy  lirick  store  and  Office  buildiuL;.  75   ft.  In   A22  It 
S  in.,   is   Imih   on   a  concreti-  i)latf 
The  lloors  ami  roof  are  supported 
ber   framing.     The   otlices   are  on 
I>eing  assigned  to  the  shoj)  superii 
to  thi'  local  storekeeper  and  his  cl 
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change.    Coinnninication  between  tl 


I>ortion  is  by  means  of  two  stairw; 
<  )ne  elevator,  for  freight  only,  is  i 
smaller  or  combination  freight  anc 
jiacity  of  21100  lb.   • .  .:  :  . •■    . ^" . : -V 

The   first   lloor  r.f  tlie   warehousi: 
huv  goods  such  as  plush  trimming; 
room  built  for  the  purpose  in  the 
i-  yraiioiitliic  concrete  laid  ou  .saiu 

r.ius  are  arranged  transversely.  1 
tlirotiiih  the  center  of  the  building 


m  which  is  110  ft.  by  (>72  ft. 
by  wooden  coUmms  and  tim- 
he   north   eml.   tlie   lirst   tloor 

endeiu  and  the  second  lloor 
rks  an«l  to  tin-  telei>hone  e.\- 
V  two  lloors  of  the  wareliouse 
and  two  electric  elev.itors. 
f  4(XX)  Ih.   capacity,  while  the 

pas.senjier  elevator  has  a  ca- 


ts assigned  to  heavy  goo«ls, 

etc..  being  kept   in  a  special 

orth  end.    The  lloor  surface 

aving  a  broad  working  aisle. 
.\t  the  end  of  each  trans- 
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fainiliari/e  apprentices  With  the  natnes.  nature,  and  uses  of  tools. 
The  witrktnan   has^  to  ninrn   the  tools  at  night,     .\iiother  time 
saver  is  the  location  of  the  blacksmith  tool  <lrcsser  in  the  tool 
r6ont:-^\;-  -  r;;\:;vS..-:-;- ;.^/.  '■'■'1':,  'ry-:'  \,-  ■'••;:;  .;    ;  '.-••/  'I.  ■  :'■  ;■  ■■■'■  ".: 
^';' :\-;^'- ■-•  ^^./'-/^J;  V--;  ;•  .Bj^.ACKS^r^Til■■5:H^*l•  •  ■.      '■"■'.  ';'■.'''. 

'.The  blacksmith'  shop  is  a  one'St«>ry  steel  frame  and  brick 
.bintlding  90  ft.  by  m  ft.  6  in.,  with  a  clear  beiglu  under  the 
•  grosses  nf  20  ft.  '  Locker  ;iiul  toilet  rooms  are  in  a  leanto  on  the 
west  side.  The  ro<»ftrns.ses  span  the  full  width  .if  the  shop  and 
are  designed  especially  heavy  to  [K.run't  carrying;  a  load  of  live 
tons  on  any  point  on  the  bottoui  chord,  the  object  of  this  being 
to  provide  for  supporting  line  .shaft  and  ]>ulleys,  overhead  cir- 
cular cranes,  etc.,  there ;  being  iio  crane  mast>  aii>  where  in  the 
shop.  This  buihliiig  is  a  cbmbinatiou  hammer  shop,  general 
blacksmith,  forginy  and  bolt  shop. 

.-IKAI"    l'l..\THikM    .V.Nli    HINS 

'  The  'scrap  platform  is  built  of  concrete,  backiille<l  w  itii  sand 
between  the  walls,  and  with  a  concrete  top.  It  is  44  ft.  witle, 
522  ft.  long  and  4  ft.  high  above  top  of  the  rail,  with  a  ramp  on 
one  end.  There  is  a  house  on  one  end  28  ft.  by  70  ft.  for  brass, 
copper  borings,  trimniings,  etc.,  which  might  be  affected  by  the 


versv  aisle  between  the  bins  is  a  wi  dow,  so  that  there  arc  no 
dark  c-rners.  .\11  bin.s,  slulve>.  ra  ks  and  benches  were  de- 
signeil  for  the  purpt>ses  for  which  tlu  *  were  intended  to  be  used 
and  arc  Imih  throughout  of  steel.  I  h(  luiyht  h.is  been  kept  down 
to  six  feet,  so  that  the  use  of  ladders  tl  reach  material  is  avoided. 
The  second  floor  is  a  doulfle  woo<Uii  sjruciure  carried  on  wooden 
girders  and  lloor  joists,  the  bin  an 
similar  to  that  on  the  first  floor.    ' 


rack    arraiiSieuuiU    iieing. 


nd  brick  structure  114  ft. 
illy  into  boiler  and  engine 
nel  and  ash  tuimel  in  the 


.../,".       ,•  :.;V^ "     ..  ;  ■  ;,  ..       I'ow  Ki<   iioi 

The  power  house  is  a  >teel  frame 
8  in.  by  122  ft.  6  in.  di\ided  lon;-;itiidin 
rooms,  with  a  pump  l>asement.  pipe  tu 
boiler  room  side.  The  boiler  room  tloi  r  is  at  yard  grade  and  the 
engine  room  floor  is  elevated  8  ft.,  j  roviding  space  under  the 
tloor  for  pil)ing  and  electric  cables,  '"here  are  five  Babcock  & 
Wilcox  508  hp..  vertical  header  Ixdl  rs,  <lesigned  for  200  lb. 
pressure  and  with  safety  valves  set  at  150  lb.  All  of  the  boilers 
are  equipped  with  Babcock  &  Wilcox  uperheaters,  designed  for 
140  (leg.  superheat  forced  rating.  One  boiler  has  been  provided 
with  plain  grates  for  hand  firing  and  burning  shavings  and  refuse 
from  the  planing  mill,  while  four  havelMurphy  stokers. 
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The  induced  draft  is  i»rt)vv<k'd  liy  a  15.  !•".  Sttirtcvant  Compaiiv 
14  in.  by  7  in.  tan.  nt  a  capacity  df  175.0()()  cu.  ft.  of  air  per  niiiiutc 
A  National  feed  water  heater  and  oil  separator  is  used. 

The  enyine  room  e(|uipinent  consists  of  two ,  I'rovidenee  En- 
gineering Works,  Rice-Sargent  Corliss,  horizontal,  twin,  single 
expansion,  non-condensing  engine-  for  <Hrect  c<innection-  t.c>  gc'^T 


Pipe  Supports.  North  End  of  Passenger  Car  Shop  .;.■-• 

'    cratOTS.    The  cylinders  are  16  in.  hy  30  in. ;  two  Genend  Wectric 

■'     Company  20  p(de.  35<)  Ww.   alternating  cnrreiTt   generators  Avith 

field  rluostats,  cjirect  connected  to  the  K|ce-Sargent  engines ;  two 

'.:;: General   i^lectric  Company,  excitef  sets  coivsi.stihg  t)t  tnarine  lyilc 

/     epgine-  and  ."«)  kw.  12.^  \'<]\<.  2S()  r.  p.  ni.  e<nhp<>imd  wound  direct • 


-M.'O  cii.  tt.  of  free  air  per  minute  ill  lODr.  j».  i». :  t.iK-  AUurger  . 
1 'limp  and  Conden>er  C«unitany*"s  Girotlow   jei  con«le4i<ing  ctj.:ii»- 
iient:  and  one  ten-tr>n  liand  power  travehng  crane. 

The  heating  load  on  the  plant  beiitg  far  in  excess  of  the  pow«;r 
ti  adi  cojnputTnding  the  engines  was  m»tocaisi<Jered  desiraMe  lrt»m 
an  econoufic  stan<lpoini.     Tl»e  t'xhatt^t  ftoin  all  ai>paratns  in  the 
pi >v\ er  Iktuse  is  e- >ndiu-ted  t< •  the  heaters.,  which  are  designed  with   - 
sxiiVioieitf  yohimv  to  relivAe  tile  ehgiiies  A»ri)3ck  l»fO«siiK^^     Eooli' 
omies  xUiring  the  peri< >d  M  mr  Ijeating  are.  obtained  Ly  shtUting . 
•  fown  oitc  or  Ijotli   of  the   main  engines,  and  putting  the  tnrho- 
gener;itor  into  >er\ice.     The  mixed  pre»ure  mrbp  was  installed 
in   ofdef   to   ]>rbvide   against    the vin^uftVciency    of    k)tt'   pTesstiFC/ 
"'•■le.aih  on  acivanit'  ui  the  interniiiLeni  ai"!'"'"  •*♦  tlit^  air  compressors  •. 
and  j>o»;sihility  of  shuttitig  down.  «tli<'r  steam  luixiliarics.  : 

^' :■<'■'.,:.''•■■,}  i  :'■..' :    \,    'u  \fnm  Mfiit  :   >!  'l/y  .  "V. 

The  litmljer  shed  is  a  frame  l>urlding,  49  ft.  wtde  by  JOO  ft.  . 
W  in.  long,  with  a  center  :ii-U'  !<'>  11.  wide  nniniiig  the  full  length, 
and  a  ventilating  monitor  al-S"  Ttmning  the  full  length.  Hu  shed 
is  Ituilt  with  lvvostv>ragcdeclvS- the  hyavter.tnaterialt«>  he  carried 
■  >n  tlic  k'wer  rioor.  the  sides  af«  IM'ovided  with  continuous  sliding 
d. »or.s  l]»elo\v  an^  siv\  iiiging  (kjVirs  iii •  each  hay  for.  the;  ui»|K.T  deck; 

■•'■  ■-V.'Vv ■■;''■  "'■■'■^.•  \.-  '[-.v^ :l^^^:^/'^r:V■\-  ' -y^        -",, v- ,■■.  •■".',;.. 

The  dry  kiln"  is  huilt  of  hrick^  with  cahva?  eiirtam  door?,  tiled 
(.eiling  and  concrete  iToor.     It  is  (»3  ft;  by  91   ft.  and  divided  into 
;"ivedr\ing  sections;     The  ])uildingwa^  constructed  in  acevir».l;uicc  ; 
with  plans  fijfni>hed  by  the  Andrews  iJry   Kihi  t'omjiany,  any 
all    ecpiiiimeiu    was    piirchased    froni    them.     The    leuvperatiire, " 
hinni<Uty  ami  rate  of  dr>ing  is  in  absolute  ci>ntrt>l  of  tin-  ojK-rator. 
.^^teaiii  coils  are  placed  near  the  fli^or  and  condensing  coils  .ifi  die 
side  wall  ijr  chamTiers  pr«tvirled.  ftir  the  purpQsc.v  Ab^^      the  ct*li-  : 
crett"  lli'or  is  a  woodtii  iTour  with  r>ptiiihg>  running  the  fnfl  hngth 
/o.f  therkiln  :  thi>  lloor  s«.r\es't1ie  tAvof.ili]  purpose  <rf  a  walk  and 
.  balfle.    The  lumber  i>  i>iled  on  trucks  which  r mi  wer  rails,  carried 
■  r>a  j^destals;    "Tliese  trlu-ks  i^nay  be  iraiislVrred  with  their  Icjiads 
to  another  'sjan^ard  gage  outside  truck  with  raiU  running  cross-   . 
wise.  f4tr  :t ran sp.-r ting,  the  «lrie*l  lumber  tp  the,  shops  t>rliu>il?er  " 

shed:.;^;:  ■.';-■  ^"' .. \    -,.;    r    ■'.  .^h  [:'-'_'  ■■-  ;■;/.;;  .'.■-■■  ••■'■■;;  ■  ■'  • 

Ht>t  Air .  rtses'Cfr'Jtigh  the  slotted  ojn;iringsii^^^  tli mr  in  and 

.  aroinid. •  the  pili  >,  until  it  rt-a^'bes..  the  ;r«.>of ;  the  c»ittdcu-iing:,c< >9s. 
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Car    Machine    and    Wheel    Shop 


current  generators,  direct  counected  inid  mounted  on  the  same 
base ;  one  General  Electric  Comiiany  marine  type  engine  and 
generator  set  with  direct  connected  exciters;  one  General  Electric 
mixed  pressure  turbo-generator' set;  one  General  Electric  syn- 
chronous nK>tor  generating  set;  two  General  Electric  .SO-light 
series  mercury  arc  rectifier  sets;  one  General  l--lectric  14  panel 
switchboard;  two  Laidlaw-Dimn-fiordon  air  compressors,  capacity 


which  have  cohl  water  running  in"  t"bem.  induce  a  downward 
current  in  the  condensing  chamber;  moisture  picked  up  by  the 
hot  air  is  deposited  on  these  coils,  and  the  <lrip  is  carried  to  suit- 
able drains  by  means  of  copper  troughs  ninning  under  the  con- 
denser coils.  The  rate  of  drying  is  >iinp]\  a  question  of  tem- 
perature. As  dififerent  kinds  .of  Imnber  ropiire  ditYerent  treat- 
ment, suitable  vahes.  regulators,  theniiomeiers  and  hydrometers 
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permit  a  nicety  of  adjustment  for  the  proper  treatment  of  any 
given  wood.      .  /  •  v :  ,.■  ^, . 

^   ■    .CAK   MACHINE  AND  BLACKSMITH    SHOP 

The  car  machine  and  blacksmith  shop  is  a  brick  building  with 
steel  frame,  150  ft.  by  200  ft.  6  in.,  divided  longitudinally  by  a 
brick  wall  in  which  are  wide  doorways,  one  section  being  assigned 
to  blacksmith  work  and  the  other  to  machine  and  wheel  work. 
The  design  was  decided  on  because  of  the  close  relationship  be- 
tween the  two  departments.  The  building  is  so  located  that  the 
progress  of  the  material  may  be  either  to  the  passenger  car  re- 
pair shop  or  freight  repair  yard  in  a  direct  line.         .     •..;:•:•..>;.- 

_■■]:'./■'''■<-.    ..:';."-■.       PASSENGER   CAR   SHOP     ..;,,•'. 

The  car  repair  and  erecting  shop  is  a  brick  building  314  ft.  6  in. 
by  2><2  ft.  6  in.  The  one  story  erecting  shcjp  proper  is  240  ft. 
6  in.  by  282  ft.  6  in.  containing  ten  tracks  spaced  24  ft.  center  to 
center.    The  steel  roof  framing  has  been  designed  so  that  lighting 


T" 


A^oL.  88,  Xo.  lit 


design  and  there  are  ten  tracks  24  ft.  ( enter  to  center  in  the  one 
story  portion.  The  three  easterly  tracks  are  used  for  washing 
cars  and  are  lower  than  the  others  and  the  concrete  floor  is 
graded  to  Hcor  drains  provided  with  screens.  These  empty  into 
catch  basins   which  in  turn  are  conneited  with  a  drainage  line 


leading  to   the   old   canal.     On   each 


lide    of   each    paint    track 


countervveighted  adjustable  scaffolds  ha/e  been  erected.        ...  >    - 

TRANSFER    TABLE    AND    PIT  ,,..■•'     ■;'■;...:'."•! 

The  transfer  pit  is  80  ft.  wide  I)y  335  ft.  long  and  2  ft.  deep 
from  top  of  rail  to  top  of  rail.  This  pit  is  constructed  wtih  con- 
crete side  walls,  reinforced  supporting  walls  running  lengthwise 
of  the  pit  and  all  carried  on  concrete  piles.  There  are  five  lines 
of  tracks  dividing  the  table  into  four  ba ,s,  resting  on  jellow  pine 
stringers  which  are  bolted  to  the  supponting  walls.  The  transfer 
table,  built  and  installed  by  George  P.  Xichols  and  Brother,  is 
designed  to  I'andic  a  75-t<>n  car  and  a   |l7-ton  switch  engine:  il 
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Floor    Plan    of   the    Passenger    Car   Shop 


is  between  the  cars  instead  of  over  them,  there  being  four  sky- 
lights or  monitors  in  each  bay  between  tracks.  The  two  story 
portion  is  75  ft.  by  282  ft.  6  in.  The  first  floor  is  used  for  the 
planing  mill  and  will  eventually  become  the  cabinet  shop,  when 
the  planing  mill  and  freight  shop  are  built.  The  second  floor  is 
used  fur  cabinet  shop,  cab  work,  storage  of  kiln  dried  fine  lum- 
1  er  and  mouldings  used  for  coach  trimmings,  steaming  and  dry- 
ing boxes  and  tin  shop.  Communication  between  floors  is  by 
means  of  two  stairways  and  an  electric  elevator.  A  trolley  I-beam 
is  hung  on  the  underside  of  the  girders  supporting  the  second 
floor,  projecting  beyond  the  building;  a  chain  hoist  trolley  runs 
on  this  beam  for  bringing  heavy  sills  and  other  timbers  to  the 
woodworking  tools.  '.  .  >■ 

PAINT   SHOP 

The  construction  of  this  building  is  the  same  general  type  as 
the  pa.-s.'^cnger  car  shop ;  the  lighting  arrangement  is  of  the  same 


is  equipped  with  a  52  h.  p.  motor.  Current  is  taken  from  over- 
head wires  by  means  of  trolleys  mounted  pn  a  gas  pipe  pole  at 
one  end  of  the  table. 


IL  rto 


PAINT,    VARNISH     AND    OIL    HOUSE  .'•;    '.V     .V    -.•;•       ?•" 

There  are  two  oil  houses,  but  for  the  puroose  of  this  article  the 
larger  one  for  the  storage  of  paint,  varnish  and  oil  will  be  con- 
sidered, the  essential  features  being  the  same  in  both,  the  smaller 
of  the  two  jieing  used  as  an  issue  house  fot  the  locomotive  shop 
only.  This  oil  house  is  built  of  brick  on  Ian  elevated  platform 
and  has  a  basement  under  it,  the  floor  is  cart"ied  on  a  steel  frame 
and  is  of  reinforced  concrete,  as  is  also  the  roof.  Ventilation  is 
provided  by  monitors  in  the  roof,  a  ventilating  stack  from  cellar 
to  roof,  and  floor  registers  in  the  side  walls  of  the  main  build- 
ing. All  heating  pipes  are  in  the  cellar.  The  extension  of  the 
platform  with  cover  shed  is  for  caring  ick  empty  barrels.  A 
steam  pipe  with  valve  outside  is  brought  in  the  building  so  that 
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in  case  of  fire,  opening  this  outside  valve  will  fill  the  interior  with 
steam.  All  storage  tanks  are  in  the  basement,  there  being  21 
in  all  and  on  the  main  floor  ranged  along  the  end  wall  are  self- 
measuring  and  recording  pumps,  etc..  while  in  the  floor  are  filler 
openings  covered  with  brass  floor  plates.  The  whole  equipment 
was  installed  by  the  S.  F.  Bowser  Company,  Fort  Wayne,  Ind. 


taken  care  of  by  a  tool  committee.  Valuable  assistance  was  ren- 
dered this  committee  by  L.  R.  Pomeroy,  who  was  retained  in  a 
consulting  capacity  and  made  one  of  this  committee.  :"■• 

Mr.  Pomeroy  carefully  checked  the  rated  output  of  each  ma- 
chine against  the  expected  requirements  and  made  a  complete 
analysis  of  the   motor   and  power   problems.     Studies   made  on 


Section  3-B. '::-■' 


•*':,-•'••■- 


•  MACHINERY    AND   TOOLS  ■  v  ;     .         : 

The  determination  of  the  proper  machine  for  a  given  piece  of 
work,  the  number  and  size  of  each  kind  of  machine  requisite  for 


Shop    Scaffolding 


similar  lines  for  the  Lackawanna*  were  taken  as  a  guide,  checked 
up  and  adapted  to  Boston  &  Maine  conditions  as  far  as  the  loco- 
motive department  was  concerned.    Use  was  made  of  a  thorough 
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Arrangement   of  the   Car    Paint   Shop 


'  '■':■■.:  ■  *..■  '■ 


the  anticipated  shop  output,  tabulation  and  canvass  of  machine 
tool  bids,  adoption  of  motors  of  proper  size  and  type  for  both  in- 
dividual machines  and  group  drive,  and  the  selection  of  hand 
tools,  such  as  taps,  dies,  reamers,  wrenches,  air  tools,  etc.,  was 


study  made  by  Mr.  Pomeroy  of  machine  output  in  the  Fitchburg 
shops  for  arriving  at  the  car  department  equipment. 
The   problem,   apparently    simple,   but   involving   considerable 

.  ,  *See  American   Engineering  &  Railroad  Journal,   April,    1909,   page   120. 
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study  was  to  make  30  general  locomotive  repairs  and  180  general 
passenger  car  repairs  per  month.  To  begin  with,  selection  was 
made  of  one  of  the  heaviest  locomotives,  the  various  operations 
considered  and  listed,  and  the  proper  tool  equipment  in  kind 
and  quantity  selected.  This  list  was  then  carefully  checked  for 
machine  output  and  where  it  was  found  that  some  of  the  machines 
were  not  assigned  a  fair  proportion  of  the  work  and  their  de- 
termined location  in  the  shop  was  such  that  one  of  similar  nature 
was  conveniently  near,  the  particular  machine  was  eliminated 
from  the  list.  Efforts  were  directed  towards  getting  a  well 
balanced  shop.  It  was  presumed  that  by  taking  the  heaviest  type 
locomotive  as  a  basis,  enough  leeway  would  be  provided  by  the 
interjection  from  time  to  time  of  smaller  engines,  to  provide  for 
accidental  contingencies  and  also  manufacture  standard  parts 
for  the  smaller  division  shops.  .\  certain  latitude  was  also  pro- 
vided for  growth  or  betterment  of  schedule.  The  car  department 
study  was  worked  out  on  the  same  lines. 

The  proper  motor  capacity  was  carefully  checked,  consideration 
being  given  to  the  fact  that  machine  tool  manufacturers  invariably 
equip  their  machines  with  motors  of  sufficient  power  to  meet  the 
ma.ximum  output  of  which  the  machine  is  capable.  For  e.xample. 
axles,  piston  rt)ds,  ett..  are  purchased  rough  turned,  with  a 
mininunn  amount  of  metal  left  for  fmishing;  this  may  be  con- 
sidered the  linishcd  product  of  the  rolling  mill  whereas  it  is  the 
rough  stock  of  the  railroad  shop.  It  is  evident,  therefore,  that 
a  lathe  for  finishing  any  of  these  parts  would  not  require  as  high 
powered  umtor  e(|uipnient  as  one  for  service  in  a  rolling  mill. 
The  same  reasoning  was  applied  to  group  drive  motors.  The 
aggregate  power  required  by  all  tools  in  a  group  was  determined 
and  consideration  was  given  to  the  intermittent  operation  of  the 
tools  in  the  group;  motors  were  then  installed  of  appro.\imately 
25  to  30  per  cent  of  the  total  power  when  all  tools  were  in 
operation  at  the  same  time.  This  can  safely  be  done  on  account 
of   the   large   overload   capacity   of   alternating   current   motors ; 
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Interior    of    the    Engine    Room 

further,  the  result  of  observation  of  motor  operation  in  shops 
very  similar  to  the  Billerica  shops  has  demonstrated  that  this 
practice  is  good. 

•  Group  drive  motors  are  carried  on  steel  brackets  and  shelves 
riveted  to  the  steel  columns  supporting  the  shop  roof.  This  ar- 
rangement leaves  a  clear  way  over  the  wall  benches  and  in  the 
bench  aisle,  permitting  the  use  of  I-beam,  trolley  hoists  in  this 
space  without  the   interference  of  the  belts. 

i-r'  The  line  shaft  is  2  15/16  in.  diameter,  running  at  200  r.  p.  m. 
in  boxes  fitted  with  Hyatt  roller  bearings ;  it  is  put  up  to  true  line 


and  level,  throughout  the  full  length,  being  sectioned  for  each 
group  of  machines.  Section^  average  44  ft.  in  length  and  are 
made  up  of  two  or  more  pieces  of  shaft  22  ft.  long.  Flange 
couplings  are  used  and  a  space  of  Yz  in.  has  been  left  between  the 
ends  of  sections ;  provision  has  been  made  for  connecting  the 
whole  or  a  part  of  each  sectipn  to  the  one  on  either  side,  14  in. 
fillers  and  bolts  having  beert  provided  for  this  purpose.  This 
precaution  was  taken  to  protide  against  the  loss  of  use  of  a 
whole  group  of  tools  in  the  evfent  of  mishap  to  the  motor  driving 


Power  House,   Shoyving  the  Coal  Tower 


h  pulleys  standard  to  them  and 
laft  to  maiiuain  the  same  speed 


it.     Motors   were  purchased   wi 
proper  pulleys  put  on  the  line 
in  each  group.  ■  '■■'•■ 

The  equipment  of  these  shops!  was  made  as  complete  in  every 
detail  as  it  was  possible  to  foresee.  There  was  installed  not  only 
a  full  complement  of  machine  tools  but  all  necessary  small  or 
hand  tools  were  purchased  or  m  ide  in  other  division  shops,  and 
held  in  readiness  for  use  when  n  !eded.  The  long  delays  incident 
to  the  opening  of  a  new  shop  occasioned  by  the  necessity  of 
either  making  or  buying  jigs,  v\irenches.  blacksmith  tools,  taps, 
dies,  reamers,  etc.,  was  avoided.  The  railroad  also  took  the 
precaution  to  train  a  force  in  other  division  shops  to  man  the 
Billerica  plant,  so  that  when  orders  were  given  to  start,  the 
actual  work  of  repairs  began  at  cnce. 


RESULT  OF  MASTER  MECHANICS'  ASSO- 
CIATION LETTER  BALLOT 


The  secretary  of  the  .\mericah  Railway  Master  Mechanics' 
.Association  has  issued  circular  D,  giving  the  result  of  the  letter 
ballot  of  subjects  voted  on  as  the  result  of  the  convention  at 
.\tlantic  City  last  June.  Ten  subjects  were  considered,  and  all 
were  adopted,  as  follows:  Castle  nuts,  change  in  specifications 
for  steel  tires,  solid  wedges  in  5  in^  by  9  in.  and  5j^  in.  by  10  in. 
journal  boxes,  formula  for  main  and  side  rods,  the  6  in.  by  11 
in.  journal  box  and  contained  parts,  specifications  for  alloy  steel 
forgings,  specifications  for  quenched  and  tempered  carbon-steel 
axles,  etc.,  code  for  laboratory  and  road  tests  of  locomotives, 
air  brake  and  train  air  signal  instructions,  and  the  elimination 
of  questions  and  answers  regarding  the  use  of  air  brake  and 
train  air  signals.  The  discussion  on  these  subjects  was  pub- 
lished in  the  Daily  Railway  Age  Gosette  of  June  16,  17  and  18, 
1914.  ..  ;.^.     -...,, 


Unemployed  in  Germany. — The  largest  labor  union  in  the 
Berlin  district,  Germany — that  of  the  metal  workers,  with  88,000 
members — reports  11,000  unemployed,  although  some  16,000  mem- 
bers are  with  the  troops  in  the  field.— /ron  Age. 
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STEAM  LOCOMOTIVES  OF  TODAY 


The  sub-committee  of  the  railroad  committee  of  the  American 
Society  of  Mechanical  Engineers  has  prepared  a  report  in  the 
form  of  a  paper  for  presentation  at  the  annual  meeting.  The 
report  is  signed  by  G.  M.  Basford,  F.  H.  Clark  and  W.  F. 
Kiesel,  Jr.,  and  will  be  presented  in  the  afternoon  of  Wednes- 
tlay,  December  2,  1914,  at  the  rooms  of  the  society,  29  West 
39th  street,  New  York,  when  a  full  discussion  is  invited.  The 
report  in   full  is  given  below  :■"•:.•'•:  .J-;.;  ;  .J^'l, 

V .  Recent  progre.'^s  and  improvement  in  the  efficiency  and  ca- 
pacity of  steam  locomotives  has  been  of  such  remarkable  char- 
acter and  extent  that  a  record  in  the  proceedings  of  this  sox:iety. 
is  justified.  !'  ".■'.;'•';  '.'■ -^>>-'^,.\:'--;..-rr  •'•^P^v^-vlc;;^:- 

Steam  and  electric  locomotives  as  rivals  in  the  same  field  has 
been  a  favorite  subject  for  discussion  before  engineering  so- 
cieties, and  it  is  easy  to  start  arguments  in  favor  of  each  of 
the.se  rivals  among  the  partisans  interested.  Whether  or  not 
the  steam  locomotive  is  to  be  displaced  by  the  electric  is,  of 
course,  an  important  question  which  will  in  time  be  settled  by 
the  court  that  settles  all  such  questions,  that  of  the  treasurer's 
figures.  For  the  present  and  for  the  immediate  future  the 
burden  of  transportation  falls  and  will  continue  to  fall  upon  the 
steam  locomotive.  If  the  steam  locomotive  is  to  be  perpetuated 
it  is  fitting  that  it  should  be  improved  to  the  utmost  limit.  If  it 
is  to  be  finally  displaced  it  is  fitting  that  it  shall  be  so  improved 
in  order  that  progress  to  something  better  shall  be  intelligently 
developed  upon  a  solid  foundation.  This  discussion  will  be 
confined  to  the  steam  locomotive,  its  progress  in  the  recent 
past,  and  its  possibilities   for  the  near  future. 

^vr>^''^  •■■'■' -^  "y^-  -.-i-  :  '■-  ^' :■%■-■'■  ■'■  ■'- ".  •  t:v  ":■  ■■"' 

■',-■•    '"     "    "'         ■    '  '  '■"■'  ■'     TRCGRESS    IN    CAPACITY  ^    '     -   '       "  '     " 

While  efforts  individual  in  character  and  extent  were  made 
in  this  country  before  that  time,  the  first  consistent  and  sys- 
tematic plan  to  secure  the  utmost  power  of  locomotives  within 
given  restrictions  of  weight  and  cross-section  clearance  was 
inaugurated  20  years  ago.  This  plan  began  with  an  eight-wheel 
or  American  type  passenger  locomotive,  built  for  an  eastern 
railroad  in  January.  1895.  This  locomotive  weighed  116,000  lb., 
with  74.500  lb.  on  driving  wheels.  It  provided  a  tractive  effort 
of  21,290  lb.  AMiile  this  locomotive  was  not  the  most  powerful 
in  passenger  service  at  that  time,  it  was  the  first  of  a  chain  of 
passenger  locomotives  leading  in  a  connected  series  by  the 
same  builders,  up  to  and  including  recent  designs  of  the 
Mountain  type,  representing  the  largest  passenger  type  of  pres- 
ent practice.  This  type  has  four-wheel  leading  trucks,  eight 
driving  wheels  and  two  trailing  wheels.  The  largest  of  the 
Mountain  type  weighs  331.500  lb.  with  240.000  lb.  on  driving 
wheels  and  produces  a  tractive  effort  of  58.000  lb.,  or  about 
three  times  the  tractive  effort  of  the  first  design  of  the  series 
built  during  a  period  of  20  years.      .•.'■".- 

In  the  year  1898  the  engineering  and  railroad  world  was  in- 
terested by  the  appearance  of  the  largest  and  most  powerful 
locomotive  built  up  to  that  time.  This  was  of  the  Consolidation 
type  with  a  two-wheel  leading  truck  and  eight  driving  wheels. 
This  locomotive  was  built  in  Pittsburgh,  and  for  a  number  of 
years  was  the  largest  and  most  powerful  of  its  type,  and  the 
largest  and  most  powerful  locomotive  in  the  world.  Its  total 
weight  is  330.000  lb.,  weight  on  drivers  208,000  lb.  and  tractive 
effort  53,300  lb.  \-=--vH;-;x:^^:v -v 

Today  the  most  powerful  freight  locomotive  has  two  leading 
and  two  trailing  wheels  and  24  driving  wheels.  It  gives  a 
tractive  effort  of  160.000  lb.  and  weighs  410  tons.  This  loco- 
motive has  hauled  a  train  of  251  freight  cars  weighing  17,912 
tons,  exclusive  of  the  locomotive.  The  total  length  of  the  train 
was  1.6  miles,  the  maximum  speed  attained  w-as  14  miles  per 
hour.  This  required  a  maximum  drawbar  pull  of  130.000  lb. 
This  locomotive  has  six  cylinders  and  three  groups  of  driving 

^^'heels.  iC:^■■^*J;^;^/^/■•.^ '-•'■:  ■;.■•■■ 

A  freight  locomotive  has  recently  been  built  having  two  cjrl- 


inders  and  a  single  group  of  driving  wheels  which  develops  a 
tractive  effort  of  84,500  lb.  Such  has  been  the  progress  in  ca- 
pacity. 

This  progress  has  been  rapid,  perhaps  somewhat  too  rapid 
with  respect  to  improvements  in  operating  facilities  and  progress 
in  other  features  of  railroad  equipment.  It  has  been  rendered 
possible  by  corresponding  developments  of  factors  making  for 
greater  efficiency  in  boilers  and  in  engines.  During  the  past 
20   years    in    this    country    locomotive    development    in    capacity 

.and  in  efficiency,  particularly  during  the  past  five  years  with  re- 
spect   to    efficiency,    has    been     remarkable,     and    is     worthy     of 
record  with  progress  in  marine  and  stationary  engineering. 
In   Europe  the   relatively  high  cost   of  fuel  led  to   efforts   to 

:.  improve  efficiency  before  this  problem  aroused  serious  attention 
in  this  country,  but  physical  limitations  more  rigidly  restricted 
the  size  and  weight  of  locomotives  in  Europe.  Our  problem  is 
to  secure  maximum  efficienc\-  coml)ined  with  great  size,  great 
weight  and  great  power  which  is  more  difficult.  Since  the  de- 
velopment in  the  size  and  weight  has  been  tremendous,  even 
tbougli  these  limits  may  not  yet  have  been  reached,  it  is  now 
appropriate  to  concentrate  on  efficiency. 

For  a  number  of  years  the  physical  capacity  of  the  fireman  to 
shovel  horsepower  through  the  fire  door  determined  the  ca- 
pacity of  the  locomotive  at  speeds.  Mechanical  stokers  have 
removed  that  limitation.  It  is  now  possible  to  fire  six  tons,  and 
more,  of  coal  per  hour  into  a  locomotive  firebox.  This  has 
changed  the  problem  into  one  of  getting  the  maximum  amount 
of  heat  out  of  the  coal  and  using  it  economically  in  the  cylinders. 
\\  ith  the  large  figures  now  prevailing  for  drawbar  pull  and 
weight  it  is  fitting  that  closest  attention  should  be  given  to  the 

,  best  possible  use  of  every  pound  of  metal  and  every  pound  of 
coal.  Due  to  recent  application  of  several  economy  producing 
and  capacity  increasing  factors  great  improvements  have  al- 
ready been  made  with  promise  of  more  to  c«»me.  Then  the  great 
work  of  building  up  the  efficiency  of  the  average  locomotive 
to  the  standard  of  the  best  will  follow.  '.:■:•  --: 

.'\mong  these  economy  producing  and  capacity  increasinfif 
factors  are  the  following  improvements : 

Boiler  design   in  the  relationships  of  the  factors  making  up 
heating  surface;        ;;.-         /  "■''^^]:}^  ■:'■•. 

Firebox    design;    •      '  .:"'.r\' ■;..''; 

Front  end  design,  draft  appliances,  exhaust  nozzles;  •■;,;.  ^'-V^^ 
Ashpan  design  as  to  air  openings;  >  .~-1>=;...,  'V 

Superheatmg;,^::^.;  ;;  ,  >  ^  r^  :>>•■'''•- -J  >-•  ;""i' i.^"  •> 
Compounding  j;-;"^'!?:-;:-' .- ■ ; . ■  ' ^ ';.•  " '-^ '"^-^z  'A^J' ''/:['  "' -'•  ''':■'■■>:  ^J'r-: 
Feed  water  heating:  -;•;"•  rv--- 

Firebrick  arches  and  circulating  supporting  tubes;  /-.' --,>,,•-•' 
Valve  gear;  ''':vjp^  '::;:■■-;.■■•  -  i^V:  :.•  ■''^.■'"-^:\.■''■i'.i  •■:...  ":■'..■  ■; 
Detail  design  to  secure  reduced  weight  of  reciprocating  parts 

and   other   parts;  -•■... 

Use  of  high-grade  alloy  steels  to  reduce  weights;     .  .-...;;. .- 
Mechanical  stokers:  . '  •  '  -i-;;''    t 

Labor-saving  devices  for  the  engineman  and  fireman : 
Improved    counterbalancing    to    permit    of   greater    weight    on 

driving  wheels  by  reducing  dynamic  stresses; 
And  j'et  to  come  is  powdered  fuel  with  possibilities  unknown 
in  scope  and  in  importance.  Powdered  fuel  is  in  reserve,  promis- 
ing the  ideal  method  of  complete  combustion  under  control  more 
perfect  than  is  possible  with  present  methods  other  than  oil 
burning  and  perhaps  with  economies  impossible  to  obtainwith  oil. 

TROGRESS    IN    EFFICIENCY  ■^•::"   ;'• 

Valuable  comparisons  may  be  drawn  from  the  best  results 
of  ten  years  ago  and  of  today.  At  the  Louisiana  Purchase  Ex- 
position in  1904  the  tests  made  by  the  Pennsylvania  Railroad  re- 
vealed important  figures  ctincerning  locomotive  performance  at 
that  time.  It  was  shown  to  be  possible  to  obtain  equivalent 
evaporation  from  and  at  212  dcg.  of  16.4  lb.  of  water  per  sq.  ft. 
of  heating  surface,  indicating  the  power  of  locomotive  boiUrs 
when  forced.    It  was  shown  that  when  the  power  was  low.  the 
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study  wa?  to  make  30  s<^'n<?ral  locomotive  repairs  and  ISO  iiencral 
passenger  car  repairs  per  iiiontii.  To  begin  with,  selection  was 
made  of  one  of  the  heaviest  locomotives,  the  various  operations 
considered  and  listed,  and  the  proper  tool  ecpiipment  in  kind 
and  quantity  selected.  This  list  was  then  cnreftilly  checked  for 
machine  output  and  where  it  was  found  that  some  of  the  machines 
ivere  not  assigiied  a  fair  proportion  of  the  work  and  their  de- 
termined location  in  tlie  >hop  was  such  that  one  oi  similar  nature 
was  convein'entiy  near,  tlie  i>articuhir  machine  was  eliminated 
friMU  tile  list.  Kflorts  were  dirtcied  toward.s  getting  a  well 
Iialanced  shop.  1 1  Avas  presumed  that  I>y  taking  the  heaviest  type 
locoiliative  as  a  hajii$,  enough  leeway  would  Ir-  provided  l)y  tiie 
interiection  from  tinie  to  time  of  .smaller  en;.iines.  to  jirovide  for 
accitlental  coutini^encio  and  .  also  mamifactitre  >tandard  parts 
for  the  sniaUiT  diviisiiMi  sh<jj)s.  A  certain  latitude  was  also  i)ro- 
\  iik-d.  for  gnivvth  Orhetternient  of  sdiethile.  The  car  dei>artnient 
.s-tudy  was  worked  out  on  the  same  lines. 

The  proper  motor  capacity  wa>  carefully  ciuckid.  cou>idtraiion 
hefng. given  to  liiefu^'ttiiat  machine  tool  tnamifactnrers  inv;iriaiil\ 
e«|uip  thvir  tJiachifVes  with  tiiotor};  of  sutiicieiit  powi  r  to  meet  the 
inaNiinum  output  of  which  the  machine  i>  capabU-.  lor  exauiple., 
axles,  iri>t«rn  rods,  etc;,  are  purchase*!  rough  turnt-d.  with  a 
minimum  anipiint  of  metal  left  for  rmi>liing:  tlii-<  ma>  It  c  u- 
..sidercd  the  rinished'jiroducl  >.f  the  rolling  null  wlurtas  it  i-  the 
TtTltglr  st(  ck  o.l  llu  railroac]  sho|>.  It  is  evident,  therefore,  tliat 
a  lathe  for  liuishing  any  of  these  parts  would  not  require  a^  high 
powered  iu<i|or  i(|uipmertf  as  oUe  f<'r  Mrvicr  iu  a  rolliug  mill. 
The"  suine  rcasunjtJg' Was- applie(l  to  >.;n>iqi  ilri\e  motors.  Tiir 
aggregate  pow«.rreqi»rred1>y  all  tools  in  a  group  was  detenninid 
and  coiL-iiderat ion  was  given  to  the  intermittent  operation  of  the 
tools  ill  the. group ;ni(>tors  were  then  installed  of  apiu'oximatelv 
25  io  30  per  <;ent.  of  the  total  power  when  all  tools  were  in 
t^)eratii>n  at  the  sanie  time.  This  can  safely  be  done  on  accuunt 
ot   the   large   «)verjt>atl  .eapacity    of   alternating   current   motors; 


Ifa^ 


Interior   of   the    Engine    Room 

I'urther.  the  .result  of  observation  of  inotor.  operation  in  shops 
\ery  similar  to  the  Billerka  shops  has  demonstrated  that  this 
practice  is  good. 

Group  drive  niotory  are  carried  on  sttcl  I)rackets  and  ^helves 
riyetcd  to  the  steel- colnnms  supporting  the  shop  roof.  This  ar- 
rangement leaves  a  clear  way  over  the  wall  benches  and  in  tin. 
bench  ai.sle.  permitting  the  use  f>f  l-beair.  trolley  hoists  in  this 
space   without  the   interference   of   the   belts. 

The  line  shaft  is  2  15/16  in.  diameter,  running  at  200  r.  p.  m. 
in  boxes  fitted  with  Plyatt  roller  bearings;  it  is  put  up  to  true  line 


and   level,   tliroughotlt   the   fi 


11  length,  being  sectioned  for  eaci 


group  of  machines.  Section ;  average  44  ft.  in  length  and  ari 
made  up  of  two  or  more  p  eces  of  shaft  22  ft.  long.  Flangi 
couplings  arc  used  and  a  spack  of  '  j  in.  has  been  left  between  tht 
ends  of  sections :   provision   lias   been  made   for  connecting  thi 


whole  or  a  part  of  each  secti 
tillers  and  bolts  having  been 


ipn  to  the  one  on  cither  side,  ^  in 
provided   for  this  purpose.     This 
precaution    was   taken   to   i)r(iide   against    the   loss   of   use   of  a 
wliole  group  of  tools  in  the  e\  i-nt  of  uiishai)  to  the  motor  driving 


> 


Power   House.   Shofi/ing   the   Coal   Tower 


it.  .Motors  were  inn'cha.sed  will  pulle\  s  staiidard  to  tbeui  and 
proper  pulleys  put  t»n  the  line  Aiafi  to  inaiiilaiii  tlie  .same  .speed 
in  i-acli  groU|»i  ■  -"^  •  •'■•        I     '    V-   y'---'  ':,         •; 

The  et|uipmein  of  these   slupJ  was  uiadi-  as  coiuideti-  iu  every 
detail  as  it  was  possible  to  fore.sie.      There  was  installed  not  oiiiv 


a    full   complement    of   machiue 
hand  t'"ils  were  purchased  .>r  in 
Iuld  ill  iradiiK'ss  for  use  when  ii 
to   the    c'pi-niiig    of   ;i    m-w    slioj 


'Is   but   all   necess.ary    small   or 

kK'  ill   titlier  division   shops,  and 

i'(!i<l.      llu-  l"iig  d<.l;i_\  s  incident 

'ccasioned   bv   the    necessitv   of 


lither   making   or   buying   jigs,   \irenchrs.   blacksmith   tools,   taps. 
dies,    reatm-rs,    i-lc.    was    avoide<|.      'llu-    railroad    also    took    the 


pn  c;iuti>'ii   t"   train   a    torce   iii 
llillerica    plant,    so    that    ubeii    o 
actual  work  of  repairs  Iteguii  ut  <ifcce 


Iter  di\i.sii.n   shops  to  luan  the 
<lers    were   given    to    start,    the 


RKSILT  OF  MASTFR  MECHANICS'  ASSO- 
CIATION LETTER  BALLOT 

The  secretary  of  the  AMuric.ili  l\ailw.-iy  Master  .Mechanics 
Associatifiu  has  issued  circular  1)1  giving  the  result  of  the  letter 
li.dlot    of   subjects   voted   tni   as   tile   rtsult  of  the   convention    at 


lecls  were   Considered,  and  all 

nuts,  change  in   speciticati<ms 

.  by  9  in.  and  5^'  in.  hy  10  in. 


Atlantic   t  ity   last  June.       l\n   sul 

were  adojited,  as   follows:     ("astU 

for  steel  tires,  solid  wedges  in  5  ii 

journal  boxes,   formula   for  m.iin     iiid   side  rods,  the  6  in.  by   11 

in.  journal  l)ox  and  ci.mtained  pans,  specifications  for  alloy  steel 

lorgings,   specilications   for  quencl  L-d  and   temiK-red   carbon-steel 

axles,   etc..    code   for   laboratory   a  id    road   tests   of   locomotives, 

air  brake  and  train   air  signal   ins  ructions,  and   the  elimination 

of  questions   and   answers   regardi  ig  the   use   of  air   brake  and 

train    air    signals.      The    discussion 

lished  in  the  Daily  Rnilzi'ay  Age  ^accttc  of  June  16.  17  and  18, 

1914. 


I'XEMPLOYEP     IN     GeRM.XXV. — Th( 

Bcrlui  district.  Germany — that  of  t 
members — reports  11,000  unemploy 
bers  are  with  the  troops  in  the  field 


largest    labor    union    in    the 
e  metal  workers,  with  88,000 
c  i.  although  .some  16,000  mem- 
— Iron  Age.         ... 
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The  su1)-C()niniift(.'o  oi  tlu   railroad  coniiiiittrV  of  the  AnK-rican 
■fivty  of    Mtclianical    llnyiiuvrs   lias    proband   a    rc])ort    in    vIh- 
rin  <ii  a  iiaptr   lor  prvsciitation  ai   the-  aiimial  nicctiny.      llie 
'.jii.rt    is    si.L;iK(l   by   (i.    M.    Basford.    1".    II.  Alark   and    W.    F, 
/viv.«;d.  Jr..  and   will  he   i)rtst.;iilcd   in   tlu-  aftornoim  o£  XW-dncs- 
hjy.   Doainlar  _'.    1''14.   at   the   rooms   of  the   sucicty.  2*^  West 
/i'^^'ih   street,   New    \  ork,   ulaii   a   lull  di>cussion  is  invited.     Tjie 
V;j't;l»*>''t    in    fu'l    i<   yivrn    )nAo\^:':\-.,/-:y-.:/:ry^^:'\,':r:'-.,--'^_-..]'y- 
Keoeut    prof-ress   and   improvement    in   the   efficiency  and   cii- 
/Itcity  of  steam  locomotives  has  been  of  such  remarkable  char-: 
-  ,ii.:M'r  and  extent  that  a  recorij  in  the  proceedings  of  this  society 
:.;'i>  justified.      -['-V,.}-  y. ':■'•:[,  ■  '\:.^^::-. '::... '\'Z)^\  y.:':'-'-  \-'y^:-^  ..'■'■'  ■■':.  -^.: 
,// Steam  an<l  electric  loconiotives  .'is  rivals  in  the  sanife  fiejiiV  has 
.lueii    a    favorite    subject    for    <liscussion    before    ensinecrini''    so- 
cieties, and   it   is  easy  to  start   arguments  in    favor  of  each  ; of 
these   rivals   among   the    ]Kirtisans    iriteFcSied.  .  \Vhether   or  uo^^^^^ 
.ilit*>st<?'i'"  .j''*^t>m<)tive   is   to   be    displac^ed    by    the    electric   is.   of 
..iour.se.  an   important   i|iiestion   which   will   in  time  be  settled  liy 
th.e  court  that  settles  all  sucii  (ii'.e.siions.  tliai  of  tiie  treasurer's 
;:  fijgur^esj'^   I^  present   arid}  f(«^   the    immediate    fntnre    thi* ; 

/  ;i)>i'rdeu,of  transp(»rtation  falls  and  will  continue  to  fall  upon  the 
'.sfeam  locomotive.     If  the  steam  locomotive  is  to  be  per]>etuated 
it.  is  lilting  that  it  sboidd  be  improved  to  the  utmo.->t  limit.     If  iv 
.-Iv  to  1h'  finally  displacecl  it  is  lilting  that  il  ■^ball  be  so  impntved 
in -&rdir  tliat   progress  to  something  K-tter   shall  be  inlelligentlx 
!develt>|iv<l    ii]>on    a    solid    fountkition.      This    <liscussion    will    l>e 
confined    lo    till'    steam    locomotive,    it-    progress    iia    the    ret'ent 
.t>ast,  ;iH(!   its  ]io^,siI)ilities   for  the  near   future.    ;';  V 

".;.,■  .•.•/--    '■^    I'Ki 'lUKSS    IN    c.viv\ciTV  .;■■..  'v'-::  .r^; 

While  efforts   individual    in    character  and  extent    were   niade 
fn  this  Country    liefore   that    lime,   the    first   ci.>nsi.ste»tt  and  sys- 
.  tematie  plan  to  secure  the  utmost  power  of  locomotives  within 
given    restrictions    <if    weight    and    cross-sectioo    clearance    was, 
innugurated  20  years  atjo.     This  jdaii  1»cgan   with  an  eittht-whcel 
;<ir  'American    type   passenger   loe^oinotive,   htiilt  f<ir   aii   eastern 
railroad  in  January.  1805.     This  locomotive  weighed   116.000  lb.. 
Willi  74.5(X)  Ih.  on   drivin.iL;   vvbeels.      It   provided  a  tractive  effort 
<?f  21.2^0  lb.     While  this   locomotive  was  not  the  most  powerful 
iiii:  passenger  service  at  that  lime,  it  was  the  first  of  Jad^^^^^ 
J>.asscnger    loconi'otives    leading    in    a    connected    series    1»y;  the 
same    buiblcrs.    iip    to    and     including     recent     designs  of     the 
.  Mountain  tvpe.  representing  the  largist  passenger  type  of  pres- 
ent  practice.      This    type   has    four-wheel    leading    trucks,   eight 
driving 'wbeel*  and.  tw'ir>    trailinii    vvluels.      The    larjicst    «.»f    the 
Mountain    type    weiglis3.M..=500   lb.    with    240.000  lb.    on    driving; 
wheels   and   produces   a    tractive   effort    of   .^S.(XX)  lb.,   or   about 
three  times   the   tractive   effort  of  the   fir.st   design  of  the   series 
built  during  a  period  of  20  year's::   ;    1  v         ^   ;    .     .  .  v    .'    ■'•  •,    '■'■'-.- 

In  the  year  1S<)S  the  engineering  and  railroad  world  was  iri- 
terested  by  the  apitearance  of  the  largest  and  most  powerful 
locomotive  built  up  to  that  time.  This  was  of  the  Consolid.ition 
type  with  a  two-wheel  leading  truck  and  eitiht  driving  wheels. 
This  locomotive  was  built  in  Pittslrurgh,  and  for  a  number  of; 
years  was  ihe  largest  rmd  most  powerful  of  its  tyi)e,  and  the 
largest  and  most  i>ovverfnl  locouiolivi'  in  the  world.  Its  total 
'u^eight  is  .WOOO  11).  wei.sih;   on   drivers  208,(XX)  lb.   an.l   tractive 

•iTort  53.300  lb.     ■':;:■■■.■-■..'.■■  '■:::  ly  :  ■-y-i  \/y----\-:< 

Today  th:'  most  powerfiii  freight  locomotive  has  two  leading; 
and  two  trailing  wheels  and  24  driving  wheels.  It  gives  a  > 
tractive  effort  of  Ki(\(KK>  lb.  and  weighs  410  tons.  This  loco- 
hunive  has  hauled  a  tr.iin  of  251  freight  cars  weighing  17.912 
tons,  exclusive  of  the  lf>comolive.  The  total  length  of  the  train 
was  1.6  miles,  liieinaximum. '-peed  attained  was  14  miles  per 
hour.  This  rei|"ire<l  a  maximum  drawbar  pull  of  130,000  lb. 
I'liis  locfmiotive  has  six  cylimlers  .mil  three  groups  ;of  driving 
wheels.  ■     .     ;       : 

,;A  freight  locomotive  has  recently  been  built  having  two  qylr; 


.  Jiiideirs  :arrd  a  -single  group  of  driviiig  \vhcels  which  develops  a 
tractive  effbtt  of  84,500  lb.  Such  has  bec?h  the  progress  in  ca- 
pacity. ; '"  ;,.;..'.■;'...  :' ...  •■/;.;  :;:■■■:  '  ■.  -'■'■      ■.  .::'.'-•■ 

This  phtgress  lias  lieen  rapitl.  i»crha|*«  sonk'what  to*  rapid 
with  respect  to  ipiprovemeiit-  in  operating  fiicilhiesatid  prctgress 
IB.  other  fvaliirc-s  of  rai1r<iad  tH|uii»in.eiit  -  It  has  been  rendvretl 
possibk  liy  cofiespondiiig  developments  of  factors  making  for  ^ 
.urealer  ei'ticieticy  in  bi>ilers  and  in  cnginvs.  I turiiig  the  past 
20   yttars    in    ibis    oHAntry    ioctiitunivei    develoimien.t    in   vainicity 

;  and  io  effii^ieucy.  particularly  during  the  past  hye  years  ivith  re-  : 
siK-ct    to    elViciency,  -has    lieen     remarkable,     and   is    worthy     pi 
reCOrcI  with   progress   in  r.iarine  and.  stationary   enirineering. 
,;  111    Europe,  the   rvlativ  eh    high   c^s.st  of  fitel   led   to  efforts   to  • 

;  -ipiproye  efficiency  Ik- fore  th i s  prt»ble«i  ;ar<»nse<.l  serious  atteiitioii , 
in  this  countr.y,  but  physic.il   limilatiuns  more   rij;idly   restricted 
the  size  artd  weight  of  loconioiives  jn  lum^pe.     < >ur  proldem  is 
to   secure  niaximimi   efficiency  combine<l    with   grexa   si/c,   great  - 
w'eiglit  im<l  tireat  iMiwer  whieh  is  more  diflVcult.     Since  the  <le- 
velopmeut   in  the    size   and    weight   lias   bc«i  tTemeildiKi>.   c*"en" 
though  these  limits  tnay  in  a  yet  have  lieen  reached,  it  is  iioav  : 
api'i,o]>riale    to   coiK-enirate    oit  x:rtVcieney.         ;  " 

l'\ir  a  "mi~'hei:  .of,  year ^  the  physical  Anifvacity  of  the  rLretnaii  t^i 
.shovel  horsepower  throuyh  the  lirxv  d«»i»f  determitied  tlie  ca- 
pacity of  the  loc<mit>live  at  speed.*.  Meclianical  stokers  have 
remoye<l  that  limitation.  It  is  now  possildv  to  tire  six  tons,  and 
more,  of  Coal  per  Iwur  into  a  locoiuvitive-  lirebox.-  This  has 
changed  tlu  problem  into  oiu-  v»f  getting  themaxiinum  amoiuii 
of  Ileal  outof  the  coal  ;in<l  using  it.  cc  >»ionjically  in  the  cylinders. 

Willi  the  large  fi.tiures  now  prevailing  f<tr  drawhar  \n.\]\  ami 
weight  it  is  fitting  that  closest  attention  should  be  given  to  the  . 
best  pos.siblettsc.pf  every  poun(l«)f  inet^i;  and  evervv  pound  Of 
coal.  Diie  to  recent  applicati<Tn  <^>f  several '  cr<  ►iionn'  producin;j 
atid  capacity  increasing  factors  great  iiitprovement «  have  al- 
ready-Jiecn  niade  with  promi>e  of  Jivire  to  Coine,    Then  the  great 

Woflc -of  huilding   up  the  eflWiency  of  th.e  average  ^locomotiv  t 
to  the  standard  of  the  best  will  follow,   r-f;    ;     '  '  '\  -'' ■ 

Among    these    ccoimniy    tm  Klnciiig    and'  .ca^sfcityv  increa<mu    ^ 
factors  are  the   following  improvements; 

Roller'  difsign   in   the  yelalionship.sxrf  the  factors  making   up    ■ 

;'■..-■  ■■'heatiHg: surface;  ■;.  ;■";■■      .■  l'\l:y--yy^-r'-y -.y'.  --^ '' .''^^\^ -^ 
■';  :Eirt4)ox-  dosicfn  :•  ;•: -V'  '  ''~ :./ ^  ■  ■■'....         ''''.'■-.:     -..'ry^- 

"',  .Front  end  design:  <lraft  apjiliances.  -ejcbatif*;  'nOzateS  r  y  .-     '  -!: 
- ;    Ashpan  (lesigiy  as  to  air  oiH-nings>;    ;      .?    •         .'.;-:■'. 
;.;■;.'  Superheating;.;.  ■.;';■--•;.  V  '    -'''■'/[  <■';'■  ^- ■:>'!-  ■~'--  " ',  '■'  "  ■'■  '"'■■.. 

'■■Compounding:,  ".■•''• ::_  ■.;■■;  :.:- v '!?;;'-':.."  /.'■C'-r;^-V-V-  ■;:;'"  ■-  ' " 

'  '  Feeduatcr  heating:  "■  •"■     .^s 

^■, Firebrick   arches   and   circulating   siipi>^irttng   tidies;      " 
;..~-\^aIve  'gear; -;V:^-:'~';.,.»  '      ■    -  ■■'■'      :':--  '.v;.l.; '.,■■;> .:'  .■'■::'■  y..-'-  .  ■■'-  V'.>' 
-      Retail  design  to  secure  reduced   weight  <>f  rii*eiprocatilig  parts    ' 
:;.,;.■;' and    oilier   jiarts :  ^;^^;:       .    •  .- 

/■  l'.«e  of  high-grade  alloy  steels  to  reduce -Weigbts-i^-     ..-•.- 
.Mechanical  stokers;.,:  '■.;:'■-;>  ';•;■;;■    .r^..      ■.'    • 

^  Lihor-saving  <kn  ices  for  ilic  engiheman  ;mi<1  fir^^nia"  •  ..- , 
;  Invproved    counterbalancing    to    permit  of    greatef   .weight-  «»n[-. 
<lriving   wheels   by    leduoini;    dynamic   stressJes:- 
And.  yet  tf»copie  is  powdered   fuel  with;  p<?»ssibiiities  n«kn<»u'n; 
in  scope  atid  in  initiortance.    Pow<U'ri'<l  fttel  is  tii  teSi'tye.  l[M*ouVfe-    - 
injj  the  ideal  iViethod  of  complete  c<>tnlttist  ion  under  control  more 
perfect    than    ivSfMissible    with    ])reseni    iiuilu'ds    oilur    tlwn    oil 
liurning  ami  perhap">  with  economies  impossible  to  oliLain  with  oil. 

•"..;■■;;'}•  Vt  '- '■>:'■'■'"  \  >iiw;RE?>   I'v"  KFftciKJfcy  -;' ;:  ■.  -  "■■-/,;  ■■■■.'■■':  ■•■■'..:. 
'  Valualde   coniparisons   niay   be  Vlrawri   froin  tlic  1>e$t   resiilts 
of  ten  years  ago  and  of  today.     Al  the  Louisiana  Purchase  Exr  . 
)>osition  in  1904  the  tests  made  by  the  Pennsylvania  R.iilroad  rc- 
veakd   imjwirtaJit   tigures  c  incerninij.  locotiiotive  ]»erf<*rniance   at 
that   tinie-'.if   vva>^h«mn   to   be.  povsjhle-tif  obtain   ipqnivalent 
eyaporalH»n-  froni  auCat  212  dey.  of  16.4  1^  of  water  ]>et  sqV  it.  - 
of  healing    Mirfaci-.   indicating   the   p<wer   of  loc<»moiive  lKtiVr> 
whep  f<irced.    Jt  was  slvown  that  \yhcn  U>e  power  was  loyi%;.(hc 
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evaporation  per  pound  of  coal  was  between  10  and  12  lb.,  where- 
as the  evaporation  declined  to  approximately  two-thirds  of 
these  values  when  the  boiler  was  forced.  These  results  com- 
pared favorably  with  those  obtained  in  good  stationary  practice, 
whereas  the  rate  of  evaporation  in  stationary  practice  lies  usu- 
ally from  4  to  7  lb.  of  water  per  s(|.  ft.  of  heating  surface  per 
hour.  In  steam  consumption  the  St.  Louis  tests  showed  a  mini- 
mum of  16.6  lb.  of  steam  per  i.  hp.  per  hour.  In  coal  economy 
the  lowest  figure  was  2.01  lb.  of  coal  per  i.  hp.,  th.e  minimum 
figure  for  coal  per  dynamometer  horse  power  was  2.14  lb.  These 
records  were  made  after  the  superheater  had  become  a  factor 
in  locomotive  practice  and  they  represent  economies  attained  by 
aid  of  the  superheater  in  one  of  its  early  applications.  This  is 
important  in  the  light  of  the  recent  development  of  the  super- 
heater. These  remarkable  figures  have  never  received  the  at- 
tention which  they  deserve  from  engineers.  They  serve,  how- 
ever, to  show  that  10  years  ago  a  steam  locomotive  had  at- 
tained results  which  were  worthy  of  the  best  attention  of  the 
engineers  of  the  time.  Since  then  greater  progress  has  been 
made  and  today  locomotives  of  larger  capacity  than  those  con*v 
cerned  in  the  St.  Louis  tests  have  given  better  results.  ;;.;,•. 

\'oluminous  records,  of  recent  investigations  of  locomotive 
performance  taken  from  the  Pennsylvania  Railroad  test  plant  at 
Altoona  show  that  the  best,  record  of  dry  fuel  per  i.  lip.  hour 
down  to  the  present  date  is  1.8  lb.,  with  a  large  number  of  less 
than  2  lb.,  while  the  best  performance  in  dry  steam  per  i.  h.  p. 
hour  is  14.6  lb.  with  a  large  number  less  than  16  lb.  A  reductioi\ 
of  10  per  cent  in  fuel  and  12  j)er  cent  in  water  is  remarkable 
as  the  residt  of  a  development  of  10  years.  This  coal  perform- 
ance was  recorded  by  a  class  E6S  Pennsylvania  Railroad  loco- 
motive while  running  at  320  r.  p.  m.  and  developing  1,245.1 
i.  hp.  The  same  locomotive  gave  a  fuel  rate  of  1.9  lb.  while 
running  at  the  satne  speed  and  developing  1,750.9  i.  hp.  The 
best  water  rate  was  given  by  a  class  K2S.\  Pennsylvania  Rail- 
road locomotive  while  runnnig  at  320  r.  p.  m.  and  developing 
2.033.1  i.  hp.  These  high  powers  indicate  that  the  locomotives 
were  not  coddled  as  to  output  of  power  in  order  to  show  high 
efficiencies,  but  that  high  eHiciencic<;  accompany  actual  con- 
ditions of  operation  in  severe  service.  As  to  power  capacity 
expressed  in  terms  of  evai>oration.  it  is  interesting  to  note  that 
the  maximum  equivalent  evaporation  from  and  at  212  deg.  per  sq. 
ft.  of  heating  surface  per  hour  on  the  Altoona  test  plant  is  23.3 
lb.  These  l^gures  of  high  efficiency  were  obtained  from  loco- 
motives which  represented  not  only  very  careful,  general  and 
detail  design,  but  their  design  included  several  of  the  improve- 
ments making  for  greater  capacity  and  higher  efficiency,  with- 
out which  the  results  could  not  have  been   attained. 

Having  in  mind  the  facts  that  steam  locomotives  are  power 
plants  (jn  wheels,  built  to  meet  rigid  limitations  of  weight,  both 
static  and  dynamic,  and  that  the  use  of  condensers  is  impos- 
sible, engineers  in  general  must  admit  the  high  character  of 
the  work  of .  ipcomotivc  designers  which  has  attained  these 
results.        . ' ''  " 

-:  Greater  efficiency,  which  is  revealed  on  the  test  plant  and 
through  reports  of  engineers,  would  be  important  because  it 
proves  that  progress  is  being  made  in  the  possibilities  of  loco- 
motive performance.  Iiriprovement  which  is  revealed  by  oper- 
ating statistics  and  which,  therefore,  appears  in  the  records  of 
the  treasurer's  office  is  the  real  test  in  this  case.  It  is  im- 
portant to  know  that  in>-reased  power  of  locomotives,  attained 
largely  through  the  development  of  economy-producing  and  ca- 
pacity-increasing factors,  has  produced  results  which  the  finan- 
cial reports  of  railroads  prove  beyond  question.  A  recently 
published  list  of  train  tonnage  on  45  prominent  railroads  in- 
dicates that  16  of  these  roads  have  increased  their  average 
freight  trainloads  by  over  30  per  cent  during  the  last  five  years. 
Credit  must  be  given  to  the  improvement  in  the  locomotive  for 
most  of  this  development.  These  figures  reveal  the  value  of  in- 
creased power  and  efficiency  of  steam  Iqifomotives  and  the  end 
is  not  yet  in  sight.         .}/    .  ":  f;^-. 
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-■■  V-' ■'..;';   .        WHAT    REM  MNS    TO    BE    IX)NE   ;;';>    -:.'J!,-;«;.\,'\  ;.;.•;: 

American  locomotive  deve  opment  to  its  present  state  would 
have  been  impossible  without  the  use  of  the  improvements  al- 
ready mentioned.  It  is  Iclikved  that  all  these  are  capable  of 
still  further  development,  miking  for  still  greater  economy  in 
the  use  of  fuel  and,  therelore,  pr<Mnising  greater  power  ca- 
pacity. It  is  the  object  of  tie  committee  to  present  these  pos- 
sibilities for  discussion  by  these  who  are  engaged  in  perfecting 
and  improving  steam  loconiofcve  practice  in  this  country.  It  is 
the  hope  of  the  conunittcc  :hat  engineers  who  are  devoting 
their  attention  to  the  design  of  locomotives  as  a  whole  and 
those  who  are  engaged  in  th ;  development  of  the  various  de- 
tails which  have  contributed  tp  the  high  efficiency  of  the  steam 
locomotive  of  today  will  disciiss  the  progress  of  the  recent  past 
and  reveal  possibilities  for  f^tture  development  and  improve- 
ment in  capacity  and  efficiency. 


t 


TESTS  OF  THE  WEATHERING  OF  PITTS- 
'■^■-  BURGH  COAL      •^'v^^::;/'/:*:':'?.^^^: 


The  results  of  investigatioins  into  the  weathering  of  the 
Pittsburgh  coal  bed  at  the  experimental  mine  of  the  bureau 
of  mines  near  Bruceton.  Pa.,  ire  detailed  in  Bureau  of  Mines 
Technical  Paper  35,  which  haa  recently  come  from  the  public 
printer.  The  authors.  Horace/  C.  Porter  and  A.  C.  Fieldner, 
outline   the   results  of  their   investigation   as   follows: 

The  data  obtained  show  the  ixtent  of  alteration  by  weather- 
ing in  the  Pittsburgh  coal  beJ  as  situated  in  this  particular 
mine  and  will  serve  as  a  basi^  for  approximate  estimates  of 
the  alteration  of  the  same  led  in  other  mines  similarly 
situated.  The  results  have  demonstrated  that  indications  of 
weathering  such  as  yellowish  toatings  of  iron  hydrate  or  a 
dull  appearance  of  the  surface^  do  not  always  signify  a  tria- 
terial  change  of  the  chemical  icomposition  or  heating  value 
of  the   coal  itself. 

The  chemical  analyses  show  that  changes  in  composition 
have  occurred  in  the  coal  for  a  distance  of  about  50  ft.  from 
the  outcrop.  The  analytical  da  a  serve  as  a  basis  for  certain 
deductions  as  to  the  nature  of  i  hese  changes.  Several  points 
of  similarity  become  evident  batween  weathered  coal  of  this 
character  and  the  Cretaceous  Icoals  and  lignites.  On  the 
other  band,  certain  dissimilar  properties  of  the  two  render 
it  altogether  doubtful  whether  a  true  metamorphosis  or 
reversion  of  the  bituminous  co  il  to  the  lignitic  type  could 
ever  take  place  through  the  i  gency  of  weathering.  The 
analyses  also  show  that  the  coiiposition  and  heating  value 
of  the 'unweathcred  coal,  compu  ;ed  on  the  moisture  and  ash 
free  basis,  are  fairly  constant.         ■■'■■•"',-■         ''  ' "•     '     -'  ' 

In  addition  to  the  usual  anal>  ses,  special  tests  were  made 
in  order  to  show  the  relative  oxygen-consuming  power  of 
the  coal  samples  and  their  power  cf  liberating  inllanunable  gases, 
because  these  i)roperties  are  knov  n  to  vary  with  the  nature  of 
the  coal  and  have  a  bearing  on  mi  ling  operations  .As  the  direct 
union  of  freshly  broken  coal  with  (  xygen  lowers  the  oxygen  con- 
tent of  mine  air  in  i)laces  where  \(ntilation  is  inadequate,  and  as 
the  continuous  escape  of  inflamrnable  gas  from  broken  coal 
tends  to  increase  the  danger  of  Explosions,  it  is  of  interest 
to  determine  to  what  extent  this  bAhavior  of  co;d  is  affected  by 
proximity  to  the  outcrop  and  consetinent  weathering. 

Samples  were  taken  at  difTcrenti  points  in  the  mine  and  put 
in  5  gal.  glass  bottles,  the  coal  being  crushed  so  as  to  pass 
a  ''2  in.  screen;  20  lb.  was  placea  in  each  bottle  as  quickly 
as  possible  after  the  coal  had  bfen  broken  down  and  the 
bottle  was  scaled  before  it  left  the  mine.  By  admitting  air 
to  the  bottles  in  measured  quantities   daily  and   drawing  oflF 


the  air  and  gases  the  progress  of 

of    the    liberation    of    inflammable 

samples    thus   tested  were   taken   ^t   5   it.,   50  ft.  and  620  ft. 

from  the  outcrop. 


Dxidation  of  the  coal  and 
gas    was    followed.      The 


I.  •» 


-kt-'   .:■ 


11"  ,^'- :,:■'. 
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EUROPEAN   VESTIBULE  CONNECTIONS 


For  the  purpose  of  providing  a  closed  passageway  between 
coaches,  folding  bellows  extensions  are  in  common  use  in 
Europe.  These  have  inherent  defects  which  tend  toward  higl. 
nrst  cost  and  cost  of  maintenance.  The  uneven  surface  offers 
many  opportunities  for  the  deposit  of  coal,  snow,  etc.,  and  the 


bing  on  coupling  apparatus  and  othe^r  parts  of  the  car.  More- 
over, if  this  type  of  extension  becomes  wet  and  is  later  folded 
it  has  no  opportunity  to  dry,  with  the  result  that  the  material 

and  the  seams  soon  wear  out.    ;    -  ;^"5"'-:■  ■ ''.:.j- •.\~".  -K    .\     "^--^  .  . 
A  type  of  connection  or  "binding  cover"  which  has  not  these/ 
disadvantages  has   recently  been   devised  and  placed   in  service.. 
This  is  shown  in  the  illustrations  and  consists  of  three  metal 


l>  ■  V 


End  and  Side  Elevations  of  the  New  Connecting  Passage  for  Coaches 


collection  of  sttch  substances  in  the  spaces  at  tlie  top  oifteri 
makes  it  very  difficult  to  close  the  extension,  this  sometimes 
being  impossible.  Sparks  become  embedded  in  the  folds  and 
are  likely  to  cause  fires  and  the  construction  of  the  arrange- 
rnent  also  is  such  that  considerable  wfar  tak??  place  by  its  rub- 


frames  connected  by  canvas  afi<1  WatKer;  The  first  of  these 
frames,  which  is  of  wrought  iron,  is  attached  to  the  end  of  the 
car  and  attached  to  it  is  a  flexible  connection,  the  to])  part  of 
which  is  of  leather  and  the  sides  and  bottom  of  canvas.  To 
this  is  attached  a  fram?  of  hard  aluminum  and  another  flexible 
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connection  is  placed  between  this  aluminum  frame  and  the 
outer    frame,    which   is   of   iron.      [Evidently   aluminum    is    used 

..  ,;  for  the  middle  frame  in  order  to  make  it  as  light  as  possible  as 

{;•;  because    of    its    position    ii   cannot   be   provided   with    such    sub- 

. -V;  stantial  support  as  the  other  two  frames.] 

. '  ..  Cars  equipped  with  this  connection  can  be  used  in  the  same 
•j    train  with   those   equipped   with   the   old  bellows  extension  and 

••  ^'^the  old  and  new  types  arc  shown  connected  in  one  of  the  illus- 
trations. The  outer  or  coupling  frame  in  the  new  apparatus  is 
hung  on   movable   pulleys   and    springs,   as   is   customary   in   the 

:V.  other  type.     The  middle  frame  is  supported  by  the  two  flexible 

•  ^j-.connections.  and  it  is  also  connected  to  the  inner  frame  by 
chains  or  cables.     The  three  frames  are  made  of  such  sizes  that 
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walls  of  the  flexible  cover  open  slits  are  provided  which  allow 
water  to  trickle  down  along  tjhe  side  walls  and  through  which 
refuse  can  be  removed  from) the  floor  of  the  vestibule.  The 
parts  of  the  extension  are  so  [fastened  to  the  car  that  they  do 
not  come  in  contact  with  the  c«^uplings  and  conduits  and  damage 
from  rubbing  on  these  parts  i  is  therefore  prevented.  When 
closed  the  flexible  parts  lie  loosely  in  a  hollow  space  to  which 
air  has  access  so  that  wher  fdded  they  are  removed  from  the 
eflFects  of  the  weather  and  can  leasily  dry. 

It  will  be  seen  that  the  only  1  parts  of  this  type  of  connection 
which  are  subject  to  wear  are  [the  flexible  connections  between 
the  metal  frames  while  in  th^  folding  bellows  extension  all 
parts  of  the  device  receive  practically  the  same  amount  of  wear 


■i-;. 
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Vertical    (Upper   Half)    and    Horizontal    (Lower   Half)    Sections  Through   the    Binding    Cover    in    Closed    and    Op«n    Positions;    In   the    Latter. 

the   Flexible  Connections   Are   Shown    Broken    Away,   the   Relative   and    Not   the   Actual    Posltiont   of   the   Three 
„....-   .....-,...-..      :-  Metal    Frames    Being    Shown  | 


they  can  be  pushed  one  within  the  other,  so  that  the  two  flex- 
ible connections  collap.se  and  the  entire  structure  is  enclosed. 
In  making  the  fastenings  between  the  rigid  frames  and  the  flex- 
ible connections  the  edges  of  the  latter  are  bound  round  a  metal 
stiflfener  and  then  screwed  or  riveted  to  the  metal  frame. 

The  exterior  surface  presented  is  sufficiently  smooth,  so  that 
there  is  little  likelihood  of  soot,  etc.,  adhering  to  it ;  but  because 
of  the  tendency  of  cinders  and  snow  to  collect  on  the  top  of 
the  structure  the  spaces  between  the  iron  frames  arc  made  as 
large  as  possible  at  that  point.    Pptw^en  the  flogr  and  the  .sid^. 


and  tear.  It  is  therefore  claimed  tjiat  the  new  arrangement 
requires  very  little  heavy  repair  worl^,  and  such  repairs  as  are 
necessary  are  cheaper  and  more  easily  made  than  those  on  the 
older  type.  • 

The  Swiss  Railway  Alliance  has  two  cars  equipped  with  these 
binding  covers,  and  they  have  met  with  marked  success  in  ex-' 
press  trains  operating  over  considcrab  e  distances  where  it  was 
necessary  to  jnake  frequent  changes,  icccssitating  the  coupling 
and  uncoupling  of  cars.  The  experiei  ce  gained  in  this  service 
led   to   several    improvements,   particu 


arly   along   the   lines    of 
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providing  for  the  quick  renewal  of  the  flexible  connections  when 
this  becomes  necessary.  During  the  most  severe  cold  of  the 
winter  of  1913  no  trouble  was  experienced  from  freezing,  and 
the  connections  were  easily  movable  at  all  times.     It  is  expected 


RESULT  OF  M.  C.  B.  LETTER  BALLOT 


The  Car  on  the  Left  Hat  the  New  Type  of  Connection;  That  on  the 
Right  the  Old    Extending    Bellows  Type 

that  this  type  of  vestibule  connection  will  be  placed  in  general 
use  in  passenger  service. — Organ  fur  die  I'Ortschfitte  des  Eiscn- 
bahnwesens  in   technischer   Bczichung.  '■■''■  '    . "  -  >•..:■  , '"'      •, .  ' : 


Vanadium  Steel  for  Blow  Pipes. — An  interesting  character- 
istic of  chrome  vanadium  steel  has  been  demonstrated  by  tests 
made  on  blow  pipes  used  by  lamp  blowers.  The  pipes  used  in 
the  manufacture  of  incandescent  lamps  have  been  soft  steel  or 
Norway  iron  because  such  material  is  easy  to  weld  and  does 
not  readily  oxidize.  But  the  hot  glass  clings  to  soft  steel  or 
iron  so  tenaciously  that  the  pipe  has  to  be  hammered  to  remove 
it,  thus  requiring  frequent  repairs.  This  is  not  true  of  chrome 
vanadium  steel ;  the  glass  cracks  off  freely  and  consequently 
repairs  to  pipes  of  this  material  are  much  less  frequently  re- 
quired than  to  pipes  made  of  iron  or  soft  steel.— Machinery. 


The  Master  Car  Builders'  Association  has  issued  circular  No. 
7  which  gives  the  result  of  the  letter  ballot  on  subjects  con- 
sidered at  the  1914  annual  convention  of  the  association.  A 
total  of  101  subjects  was  voted  on,  with  as  many  as  2,150  votes 
being  cast  on  some  of  the  subjects.  The  following  is  the  result 
of  the  letter  ballot : 

Standard  and  Recommended  Practice. — Eleven  subjects  were 
considered  in  this  report.  The  elimination  of  the  skeleton  wedges 
and  the  change  in  the  coupler  yoke,  as  suggested  in  the  com- 
mittee's report,  were  adopted.  The  location  of  the  signal  lamp 
socket  and  the  marking  of  freight  equipment  cars,  however,  were 
rejected.  The  6  in.  by  11  in.  journal  box  lid  key  was  adopted  as 
recommended  practice,  and  the  following  subjects  were  ad- 
vanced from  rtcommended  practice  to  standard:  6  in.  by  11  in, 
journal  box  and  details,  6  in.  In-  11  in.  journal  ijoarings.  wedge 
gage  and  dust  guards ;  end  for  a  hopper  door  operating  shaft ; 
Ijrake  cylinders  and  triple  valves  for  cars  built  after  January  1, 
1915;  location  of  bolting  lugs  of  air  brake  hose;  hose  labelsi 
and  dimensions  for  steel  and  steel  tired  wheels.-  /.-/v"::"  .V.  "'.-i'-T- 

Train  Brake  and  Signal  Equipment. — The  design  of  conduct- 
or's valve,  the  method  of  cording  and  the  number  to  install, 
together  with  ihe  color  and  material  of  the  cord  for  the  con- 
ductor's valve  and  signal  valve  were  rejected.  The  revision  of 
the  air  brake  and  train  air  signal  instructions  and  the  elimination 
of  questions  and  answers  regarding  air  brakes  were  adopted. 

Brake  Sl^oe  and  Brake  Beam  Equipment. — The  revision  of 
the  specifications  for  tests  on  Xo.  2  brake  beams,  as  presented 
by  this  committee,  was  rejected.  The  question  as  to  whether  the 
Xo.  2  brake  beam  should  be  adopted  as  recommended  practice 
was  also  rejected  by  a  large  vote. 

Car  Wheels. — Every  subject  referred  to  the  association  for  let- 
ter ballot  in  this  report  was  adopted.  They  are  as  follows: 
Change  in  the  wheel  defect  and  worn  coupler  gage,  change  in 
specificatit  ns  for  thermal  tests  for  cast  iron  wheels,  change  in 
the  method  of  marking  wheels,  change  in  the  title  of  M.  C.  B. 
sheet  M,  change  in  specifications  for  branding  solid  wrought- 
steel  wheels,  diameters  for  steel  tired  wheels,  diameters  for 
wheel  centers,  method  of  mounting  tires,  and  the. maximum  and 
minimum  flange  thickness  gages.  ■■'".   -i       ;-' 

Car  Trucks.^A  number  of  subjects  was  voted  on  under  this 
committee  report.  The  limiting  dimensions  for  cast  steel  truck 
sides  were  adopted,  but  the  specifications  and  the  variation  in 
weight  of  truck  sides  were  rejected.  The  recommendations  of 
the  comm.ittee  for  the  rejection  of  truck  sides  and  for  the  gages 
for  cast  steel  truck  sides  were  adopted.  The  designs  submitted 
for  80,000-lb..  100,000-lb.  and  140,000-lb.  cast  steel  and  pressed 
steel  bolsters  were  all  rejected,  as  were  the  specifications  for 
the  cast  steel  bolsters.  The  gages  for  the  truck  bolsters,  together 
with  the  side  bearing  clearance  of  new  cars,  was  adopted,  but  the 
spread  of  the  side  bearings  was  rejected.  The  construction  of 
center  plates  for  standard  freight  cars,  as  suggested  for  the  dif- 
ferent capacity  cars,  was  rejected,  as  were  the  gages  for  center 
plates  and  a  suggestion  for  the  elimination  of  safety  hangers. 
The  recommendations  concerning  truck  springs,  however,  were 
adopted. 

Train  Lighting. — Under  this  report  the  pulley  seat  for  tapered 
or  straight  axles,  the  use  of  safety  hangers  for  battery  box 
trays  and  the  change  in  shape  of  the  electric  light  bulbs  were 
adopted,  but  the  dimensions  given  for  battery  boxes  were  re- 
jected. ' -;■  ■:  rv:  ■  ■     ; 

Tank  Cars. — The  suggestions  made  by  this  committee  were  all 
adopted  and  consist  of  an  addition  to  the  general  requirements 
of  tank  car  specifications,  a  revision  of  sections  five  and  seven  in 
the  specifications,  and  the  addition  to  them  of  section  eight. 

Specifications  and  Tests  for  Materials. — All  the  specifications 
submitted  by  this  committee  were  adopted  except  one.  Those 
adopted  consisted  of  specifications  for  air  brake  and  signal  hose, 
welded    pipe,    heat    treated    knuckle    pins,    steel   axles,    refined 
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' '  conm-ction    is    filaced    between    this    ahiminum     frame    and    the 
.••liter    frame,    wliich   is   itf   iftJii.      [Evidently   aluminum    is    use<l 
for  the  mi<kllc  fr.inie  in  order  to  make  it  as  liirht  as  possible  as 
because   of   its    p<)sition  .4*   canii'it    lie    jirovided    witli    siu-li    sub- 
stantial  siii>p"rt   a>   the   other  two   fr.jmes.  | 

Cars  C(|uipl)ed  with  th's  connection  cm  be  use<l  in  tiie  s.iim 
■  train  u  ith  tbo^v  efjiiipp'.'i  willl  ihc  old  bellows  extension  ami 
the  old  aiid  qcw-typcS  aj;e  shtixvii  coniHCteil  in  one  i>f  the  illus- 
Irntiotis.  The  outet*  i<r  ^'onplini;  fratiu-  in  the  new  appar.itus  is 
luuii,;  on  ui«)v;i'!iie  puU«"v>  and  spi"iim>.  as  is  customary  in  the 
t»thef  typcv  Tile  iniddle  franu>  is  s«pp<.rte(l  by  the  two  flexible 
JcotincctioiiSw  .lin^l  it  is  alsh  e«rtinecled  to  ilu-  inner  fr.inie  by 
chains  OF  oab1e>: ;  The  t|}i*ve  frames  are  made  of  such  sizes  that 


■■•■■■■":-",       C../ 
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walls  of  the  flexible  cover  opin  slits  are  provided  which  .dlow 
w;itcr  to  trickle  di>wn  aloiijj  tlie  side  walls  and  throui;li  which 
refuse  can  be  removed  from  Itlie  lloor  of  the  vestibule.  The 
pan-  '■{  tlu  c\t'n-ion  are  so  Ifastencd  to  the  car  that  they  do 
llol  Collie  in  contact  with  the  crkiplin.us  ;ind  cnduits  and  d;iniagc 
iri'in  ruMiiiiu  on  tlie.sc  partslis  therefore  iircvented.  When 
clo>ed  tlic  iKxililc  parts  lie  Uxlpcly  ill  a  hollow  spaCC  to  Wilicll 
air   has  access    so    that    wlier    f(i<led   tluv   arc    removed    from    the 


effects  of  the  weiaher  and  can 
It    will   be   seen   (hat   the  only 
which   are   subject   {>>   wear  arc 
the    nutal    frames    while    in    th 


asily  dry. 

parts  of  this  type  of  connection 
the  flexible  connections  between 
foldinjj    bellows    e.xtension    all 


f  the  device  receive  praciically  the  <ame  amotint  of  wear 


Vertical    (Upper   Hnlf)    and   Horizontal    (Lower   Half)    Sections  Thrcugh   the    Binding    Cover    in    Closed    and    Op 
the    Flexible   Connections    Are    Shown    Broken    Away,    the   Relative    and    Not    the    Actual    Position 

■■  ■-    •.-.•'.:■.:■        ■.-■■';."■■.••.■.-.•■•.■.■.■      -.■'.'..:       .  .'      Metal    Frames    Being    Shown  ■,,'.■      /■.■.-  ; 


«n    Positions:    In    the    Latter 
of   the    Three 


they  can  be  plishefl  one  within   the  otlu-r.   so  that   the   tw>i  flex- 
ible   comuctioiis   C'lHajjSc    ;nd    the    entire    structure    is    enclosed 


lat    the    new    .irrangcment' 
and  siicli  re[)airs  as  are 


and    tear.      it    i-    therefor-.-    dainied    t 

rei|uires    very    little   liea\y    repair   wor 

iiece-^arv   are   clieaiier  and   niori'   easilL   made   than   tlmse  on  the 

I'bier  type.  I 

The  Swi>>.   Uailw.-iy  .\lli:ince  has  tw(4  car-«  equipped  with  these 


ijuf    ».«>irinAiioii>    t,' ih.i|jm:  ■  i'lMi    UK'    t'nuri'    siruciiire    is    eneio.seii. 
;  in  niukitig  tliv  I'astenin.ys  bitvveeii  the  riuid   frames  and  the  flex- 

ilile  coiineciions  the  edijes  <->f  the  l.ttter  ;ire  bound  round  a  metal 

.stitUner  .and  then  screw eAur  riveted  to  the  metal  frame. 
'•    Tl>e  extefinr   Mirl'ace  jifesented   is   sutVicieivtly    smooth,    >m   that 

tlVere  is  liitle  lil<eI}ir<tod  <.f  .soot.  etc:.,  adlxrinfj;  to  it;  but  bec;ui>e 

of  the  ten(kncy  of  cinder.s  and   snow   to  collect  on   ilu-  t-ip  of 

the   strnciurc-  the  .sjvaces  betAVeen  the   iron    frames  are   made   as 

lar.s-M'  fts  iHi.ssible  at  that  pint!     p.et weep  the  floQr  and  the  side       led    to    Mnoral    jinprovenicnts,    particu  arly    along    the    lines    of 


liimiiii'j;   c .vers.   :ind   tl'e.\    have   met    w 
]ire><  tr;iin-.  oper.'iliii".;  ovr  cousideral 
necess.iry   to   make    fretiuvnt    changes, 
and   nnciuplin,«  of  cars.       The  cxperie 


b    marked    success   in   e.x- 
e  distances  where  it  was 

lecessitatiiii;  the   coiiplinu 
ce  gained  in  this  service 
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providing  for  the  quick  renewal  of  the  flexible  connections  when 
this  becomes  necessary.  During  the  most  severe  cold  of  the 
winter  of  1913  no  trouble  was  experienced  from  freezing,  and 
I  lie  connections  were  easily  movable  at  all  times.     It  is  expected 


RESULT  OF  M.  C.  B.  LETTER  BALLOT^ 
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The  Car  on  the  Left  Has  the  New  Type  of  Connection:  That  on  the 
Right   the  Old    Extending    Bellows   Type 

that  this  type  of  vestiliule  connection  Will  be  itlaceil  in  ytneral 
use  in  passenger  service. — Oi'^an  fur  die  I'ortschntli:  dcs  Iliscu- 
hnliinccscns  in   tcchiiischci-  liccicliuiiii.    '-  '       ■ 


V.\NAD!fM  Steel  for  Blow  PiPEs.^.Vn  interesting  character- 
istic of  chrome  vanadium  steel  lias  been  demonstrated  by  tests 
made  on  blow  pipes  used  by  lamp  blowers.  The  piiHJs  used  in 
the  manufacture  of  incandescent  lamps  have  been  soft  steel  or 
Xorway  iron  because  such  material  is  easy  to  weld  and  docs 
not  readily  oxidize.  But  the  hot  glass  clings  to  soft  steel  or 
iron  so  tenaciously  that  the  pipe  lias  to  be  hammered  to  remove 
it.  thus  requiring  frequent  repairs.  This  is  not  true  of  chrome 
\  anadium  steel :  the  glass  cracks  off  freely  and  consequently 
repairs  to  pipes  of  this  material  are  much  less  frequently  re- 
quired than  to  pipes  made  of  iron  or  soft  stccL— Machinery. 


The  Master  Car  Builders"  .\ssociatiori  has  issutd  circtilar  No. 
7    which   gives   the    result   of   the   letter   ballot   on    subjects   con- 
sidered  at    the    1914    amiual   convchtiohi  ol   the   associatidn.     IC 
total  of  101  sultjccts  was  v«.ited  on.  with  as  main-  as  2,150  votes  ' 
being  cast  on  some  of  the  subjects-    . The  following  is  tlte  result  ■ 
of  the   letter  ImikitV    /     ,  ^- -';-^- V^ --   .' :  ■  ■''  V    V         ' ^'  'y    ' 

Standard'  ititd  Rcchiumciidrti  i^rajchcc^  were 

consiflered  in  this  report.    The  ellminatiun Of  the  rl<..'let«»irwedjjcs 
and   the   change  in   the   coupliryifke,   as  f«ggeste<l   in   theAMiii- 
inittee's  report,  were  ad<>i4ed.     Tlic  location  t»Jt  the  signal  bi'3|^  . 
socket  and  the  ma rking  of  freight  «iiiijmiOiucarsi1io\vcvct/\^^^ 
rej  ecttnl.     1  he  6.  in.  liy  M   in.  j .  .urnal.  bv)X  lid  key  was  a<lo.pie<l .  as  - 
lecomniendeii    practice;    and    the    foHowtng    sUb'iects    were    ad-' 
vanced   fr<.>ni   r;.coniiuen«ifd  itr.irticc  tQ  star.<laru :  O  iu.  by   11   in. 
journal  1k»x.  ivnil;  detail^.  (>  in.  by  11  irt..  journijil , i>vi;irmg5i  w-jiKigc  ^ 
•-;age  and  dust  gu.-ir«ls ;  end  lor  a  hopj^er  cl<K>r  o|K.ratjiig  Vhs^ft; 
iirake  cylinders  and  trijile  valves  for  cars  built  after  January  1. - 
l'^15;   i<>catir<n   «»f  Ixiitin-^  liigs  of  'air-  |)rake   hose ;   ):o»e  laU4s  ;s 
an<l  diraenfioiisfc^r  steel  and  steel ;  tired  Vvlicvls^:    '  rl-  .;.     ,      V^. 

Train   liral: c  ityd  Sianaf  fiijiiit>virKt.—T\w  <Wsjj«i  of  Gondtict- 
or'.s   valve,   the   nretho<l   of   c.trding   and    the  lUiiiiK-r  h>   'n<tall. 
iogether   with  the  V"l'>r  and   i Material  "f  the  v<'i;d   l<r  the  von- 
<'uctor's  :yalve  ami  signal  \al\f  wxTi?  Rejected:    -The, ;Tevis{<»M  «»f  ' 
tlje  air  braki^xuvd  trail!  air  sigiialinstrt:cli«»u>  ^id'the  eliminaiioirii  , 
of  questions  and  an<vve:'s  rei.:ar.hjig  air  hr.ike-i  were  a<lopte<l. 

Brake  Sl.nr  iiitd  hralcr  luaiu  Jitfnipincitt.-^'lhx:  re\isii/n  of .- 
t1^e  Speci)Vcati«irt§  fin-  tests  on  Ko.  -2  brake  beanisi  a.s  J>rcseiitcd  * 
1  >y  this  c<  ov.mittve. ;  was  rejected.  "The  Jiucstioii.  as  lo,  w:hether  llu;  > . 
No.  2  brake  beam  should  be  a<loi>tt'd-as^^, f*c«"ninemled  prartice  :■ 
was  also  rejected  by  a  large  vole.  V       '  ;  .      ;' 

Cor  Whvi'ls,—V.\vr\  subject  referre<i  to  tlie  as.s<>ciatioii  f<*r  let-' 
ter  ballot  in  this   report  was  adujited.     Tliey*;  are  as  foflcnvs: 
change  iti   the   wi.eel  <k  feet   and  Worn  coupler   gage,   change   in 
speciticatif  n.s   ffir  thermal   trsts   for   cast   iron    wheels.   cJiangv   in 
the  method  of  marking  wheels,  chavige  in  the  title  of  M,  C.  K. :. 
sheet  A/,  chiingfe  'm   speciticatiohs   ifj^r  :  bra'ivding   solid    w  rought- 
steel    Avheels.    diametcis    for    steel    tired    wheels,    diaiReter>    for 
wheel  cenurs,  inetlii'd  «if  ni«»utilj«g  lirvsi  and  tJie  tiiaxiuJUm  jitid  . 
iiiiniiiium  llaiige  thickness  gayes.r  ' /      v     ,   J^  /  ~ -  r^:  v^ 

C^r.' Trm'7/jf.— A  nundHr  "f  sidije^Ms^  .was  voitd  on  nriiler  thiii- 
coinmittee  reiiort.     The  Hmiting  diinensiinis  for  east  steel  trttck 
sides  were  adopted,  but  the   specilications  and   the   vari.ition   in 
weight   of  truck   sides   were  rejecte<l..  .    I  he   re<:ommen«llui<>ns  of  . 
the  cotnn'.ittec  f<»r  the  rejis:tion  of  truck;  .sides  andfirftlie  g^gps. 
for  cast  steel  truck   titles  were  ailopte-d.     The  de;s^igns^^  submitted  • 
for  80.000-11)..    lOaOOO-lb.  and   l-IOXXX)-lb.  <:ast/steer  and   i.resse.l^ 
steel   l>olsters   were  all   rejected.   a>    were   the    specilicaiiuns    for 
the  c-ast  Steel  hoktcrs.    The  gaiges  tor  the  .truck  j*dsters.-t4>gethcr. 
w  hh  the  side  bearing  c}e:irance  af  iiew  cars,  wa.s  A«k;>i>ted.  but  the 
spread   of  the   side  beariiiiis   v.  as   rejected.     The  construction   of 
center  plates  for  staiukird  freight  c^r-sjus  suggested  fi>r  the  dif-    . 
fercnt  capacity  cars,  was  rejected,  as  were  the  gages  for  centner 
plates  aiid  a  sug;gestion   for  the  elin>hiati'<«n  of  snifety  lianjsiers.  / 
The  recommefidations  concerning  truck  springs,  however,  were 
atUipted.  '■■'-:-'. 

Train  LigUfUig.-r-Vnikr  this  report  the  pulley  scat  for  tapered 
ob  straight    axles,    the    use   of   safety    hangers    fiir    battery   1k>x    " 
trays  and  the  change  in   shape  of  the  electric  light  Imlbs  were    • 
adopted,  but  the  dimensions,  given,  fox  bifttery  boxes  were  re-  . 
jected.      •■■■''•'■:/"■■;■■;       ,"    .  •.'-■--::":  V-V.. •'■:''-.  ;^ --^^  '>':■■■   '       ' 

Tank  Cars. — The  suggestions  ntadc  by  this  cornmittee  were  all 
adopted  and  consist  of  an  addition  to  the  general  requirements   ■ 
of  tank  car  specitication.s.  a  revision  of  sections  live  and  seven  in 
the  specifications,  and  the  addition  to  them  of  section  eight. 

Specifications  and  Tests  forMatm.tls.^-AW  the  specitkations 
submitted  by  this  coirimittcc  were  adopted  except  one.  Those 
adopted  consisted  of  specifications' for  air  brake  and  signal  hose. 
welded    pipe,    heat    treated    knuckle  pins,   j;tcel  axles,   refined 
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wrought  iron  bars,  helical  springs,  and  chains.  The  specifi- 
cations for  air  brake  and  signal  hose  and  steel  axles  were  ad- 
vanced to  standards  of  the  association.  The  specification  for 
journal  box  brasses  was   rejected. 

Car  Construction  — Under  this  report  the  minimum  require- 
ments in  the  center  sill  design  for  new  cars,  the  design  and 
strength  of  ends  for  new  box  cars,  and  the  placing  of  placard 
boards  on  box  cars  were  adopted,  but  the  specifications  for  car 
doors  and  the  suggestions  of  the  committee  concerning  draft 
gears  were  rejected.  >••.•-. 

:: ,  Loading  Rules. — All   the   changes   in   the   loading   rules   were 
adopted. 

The  reports  of  the  committees  which  were  voted  on  in  this 
letter  ballot  were  published  in  the  Daily  Railway  Age  Gazette 
of  June  11,  12  and  13,  1914.  ;^^-: //■?<•  V^^^W;:;;^. 


SAFETY  APPLIANCE  STANDARDS^ 


;-■;.:  BY  R.  M.  BERG  ^". 

''■:'.t' Inspector  of  Contract  Work,  Lake  Shore  Hi.  Michigan  Southern,  East        ■ 

''_..  -c;>5.^'-'/,-'/ -.<.;-  .:  Rochester,  N.  Y. 

. .  It  will  be  my  endeavor  in  what  follows  to  bring  before  you  the 
reasons  for  the  passing  of  the  Safety  Appliance  Act,  as  they 
have  come  to  me  in  looking  over  government  reports  and  to  re- 
call to  you  in  a  way,  why  safety  appliances  have  become  stand- 

^;ardized,  ' ^■'■cS<:^--'-y'^'r'::'-'i-:''-'/":-  ^  -'''■'"■ 

In  the,  early  stages  of  railroading,  the  equipment  of  the  dif- 
ferent roads  was  but  a  matter  of  conjecture  to  the  heads  of 
those  roads,  and  interclianging  of  equipment  with  that  of  an- 
other road  was  not  thought  of.    The  necessity  of  standard  equip- 

.  inent,  as  well  as  rates,  was  not  felt;  but  as  the  commercial 
possibilities  grew  it  became  necessary  to  bring  this  equipment 
and  the  rates  to  a  standard,   so  that  delay   in   the  transporting 

:of  commodities  would  be  eliminated  and  the  public  given  bet- 
ter and  more  evenly  rated  service.  Having  grown  from  a  pri- 
vate business  to  one  of  national  scope,  the  railroad  atlfected  the 
people  more  directly  than  before  as  it  became  a  necessity.  This 
brought  about  federal  action  and  the  Interstate  Commerce  Com- 
mission was  appointed  to  regulate  commerce  and  that  which  ap- 
pertains to  it. 

Freight  equipment  was  being  damaged,  the  lading  lost  or 
demolished  and  the  numerous  accidents  caused  the  Interstate 
Commerce  Commission  to  co-operate  with  the  more  aggressive 
roads,  and  in  1895  the  standard  height  of  draw  bars  was  de- 
rided upon  after  consulting  with  the  American  Railway  Asso- 
ciation. In  1898  it  became  necessary  to  have  all  trains  engagetl 
in  Interstate  Commerce  equipped  with  50  per  cent  automatic 
brakes,  amended  in  1910  to  read  at  least  85  per  cent.  Along 
with  this  came  the  automatic  couplers,  and  as  a  matter  of  safety, 
grab  irons  or  hand  holds  were  required  to  be  securely  fastened 
to  the  ends  and  sitles  of  cars,  •/?:;;.<•;>■  ,?.;;^.;;    ',::■:{'; /r';  -  v:>:-' v'- 

,.-  The  rapidly  increasing  business  was  so  great  and  accidents 
occurred  with  such  rapidity  on  account  of  the  inetttcicnt  appli- 
ances provided  to  protect  the  employee,  th::t  the  commission  had 
to  again  assert  itself  and  co-operate  with  the  employee  as  well  as 
the  employer,  and  established  in  1911  a  set  of  dimensions  and 
clearances  for  freight  equipment  that  would  govern  all  common 
carriers  engaged  in  interstate  traffic.  In  compiling  this  code, 
it  was  apparently  their  idea  to  employ  only  such  appliances  as 
would  be  of  need  to  protect  the  life  and  limb  of  the  employee 
and  yet  not  necessitate  an  unnecessary  expenditure  of  money 
on  the  part  of  the  company. 

While  I  am  not  an  authority  as  to  the  exact  reasons  given 
for  each  dimension  and  clearance,  deduction  points  towards  a 
few  of  them  as  given  below;  these  may  appear  very  plain  and 
apparent  reasons,  but  it  is  just  my  intention  to  recall  these  to 
your  mind. 

•From  a  paper  read  at  the  meeting  of  the  Niagara  Frontier  Car  Men's 
Association,  BuflFalo,   N.   Y.,   September  23,   1914. 


"Hand-brakes  shall  be  of  an  efficient  design  and  work  in  har- 
mony with  the  power  brake.**  Should  they  not  work  in  harmony 
a  separate  set  of  brakes  wciuld  be  necessary. 

"The  brake  shaft  should  riot  be  less  than  \%  in.  in  diameter." 
This  was  found  to  be  the  smallest  practical  diameter  to  with- 
stand the  maximum  power  in  setting  the  brakes,  with  a  small 
allowance  for  safety.  Weld^,  on  account  of  the  uncertainty  of 
true  welding,  were  impractical. 

A  15-in.  brake  wheel  was  found  to  be  of  such  size  as  to  pro- 
vide sufficient  leverage  to  set  the  brake  with  the  strength  of  an 
average  man.  Any  material  other  than  malleable  iron,  wrought 
iron  or  steel,  would  either  no(t  be  of  sufficient  strength  or  would 
not  be  economical. 

The  brake  shaft  is  located  in  such  a  position  that  it  will  not 
interfere  with  the  efficiency  of  either  the  running  boards  or  end 
ladder. 

A  4  in.  clearance  around  the  brake  wheel  is  allowed  as  being 
a  minimum  space  wherein  ai  man  can  effectively  operate  the 
brake  with  safety.  1  '''''■'■[^X^J'^-^-K^^t-.-  "> 

The  brake  shaft  step,  gooleneck  or  stirrup,  as  it  may  be 
colloquially  termed,  being  of'  U  shape,  provides  the  greatest 
degree  of  efficiency  while  settipg  the  brake,  as  it  guards  against 
the  tangling  up  of  the  brake  (Jliain.  ■•  V -i-:':"^'  ,^- :-!  •  /> 

The  square  fit  at  the  top  oi  the  brake  shaft  gives  better  re- 
.sults  by  not  permitting  the  brake  wheel  an  undesired  amount 
of  freedom  as  is  often  found  the  case  with  a  round  fit.  The 
taper  of  2  in  12  is  in  common  use  in  mechanical  work,      ^.s-:-^ 'iv  .'■ 

Running  bcjards  are  given  a  width  that  will  allow  a  man  to 
walk  on  them  without  the  necessity  of  stepping  off  when  he 
becomes  momentarily  unbalancad  by  the  motion  of  the  car.  The 
latitudinal  one  is  wider,  as  it  is  placed  near  the  end  of  the  car 
and  where  one  may  become  niore  affected  by  the  height;  also 
to  cover  extreme  widths  allowed  for  locations  of  the  ladder  on 
the  side  of  the  car.  | 

The  19  in.  spacing  of  ladder  Irounds  is  the  average  height  of 

a  man's  foot  from  the  floor  whin  his  knee  forms  a  right  angle. 

The    16    in.    length    of   tread    |s    long   enough    to    conveniently 

place    both    feet    on    the    ladder  iround    without    interference    or 

extra  precaution.  I  .■-'-.;..;'. 

The  8  in.  spacing  from  the  eijd  or  side  of  the  car  to  the  in- 
side of  the  ladder  is  a  maximuiti  distance  in  which  a  man  can 
conveniently  reach  around  frotn  one  to  the  other  without 
stretching.  I  --'"  ■-:' 

The  end  and  side  ladder  rounds  coinciding  produce  safety  on 
account  of  the  dependability  upon  where  one  is  to  step  when 
he  passes  from  one  to  the  other. 

.\  2  in.  clearance  is  given  becatise  the  length  from  the  middle 
of  the  second  phalanx  of  the  mifadle  finger  of  a  man's  hand  is 
approximately  1'/'  to  1^  in.  The  other  quarter  inch  is  al- 
lowed as  a  margin  of  safety;  alsolit  allows  a  depth  great  enough 
to  secure  a  foot  hold. 

vr  The  end  clearance  of  12  in.  allcjws  a  minimum  space  of  24  in 
for  a  man  to  utilize  to  work   in 
between    two    cars,    should    he    be 
This  is  the  minimum  space  used 

Roof  hand  holds  are  spaced  bet 
of  the  average  length  of  a  man's 


or  in  climbing  an  end  ladder 
forced   to   go   between   them. 

)y  a  man  of  average  size. 

veen  8  and  15  in.,  on  account 
forearm  with  fist  doubled  up 


being  15  in.;  8  in.  allows  a  more  Convenient  distance  with  a  lo- ;.•.•; 
cation  such  as  to  secure  a  safe  application.  .y 

The  location  of  side  and  upper  ^d  hand  holds  is  such  that  it  :.p; 
is  in  a  line  parallel  to  a  man's  [  head,  a  convenient  distance-  Ij 
for  a  man  to  reach  without  losing  his  bearing.  The  lower  end  •■,- 
hand  holds  are  located  in  such  a  position  as  to  be  easily  ac-.<r^l 
cessible  should  a  man  be  forced  to  use  them  while  between  cars,  v.r 
The  additional  end  hand  hold  used  with  the  outside  end  sill  is  lo-  ■:" 
cated  at  such  a  height  as  to  be  convenient  in  passing  between 
two  coupled  cars. 

I  have  found  it  a  matter  of  great  convenience  when  studying 
this  act  to  think  of  these  deductions  with  the  figures  themselves,.. - 
as  they  provide  a  better  basis  upon  which  to  work.  .■■'■. 


:.*'-^:'^:-\ :' '-: .  ■.' '•1^'■?^■^^-^ 


Steel  Caboose  for  the  Pennsylvania 


An    Eight- Wheel   Car,   29    Ft.    Long  and   Weighing 
38,000  lb.;   Design   Has  Not  Yet  Been  Standardized 


The  Pennsylvania  Railroad  has  recently  designed  and  built  at 
Altoona  an  all-steel  cabin  car  or  caboose  designated  as  class  N-5. 
riiis  car  has  not  been  made  standard,  but  is  a  tentative  design 
;ind  will  be  thoroughly  tried  out  on  different  parts  of  the  road 
iK'fore  a  decision  is  made  as  to  its  suitability.  The  severe  con- 
ditions to  which  the  car  will  be  subjected  made  it  necessary  that 
the  construction  be  as  strong  as  that  of  heavy  steel  freight  cars, 
and  very  careful  consideration  has  been  given  to  each  feature  of 
ihe  design,  including  those  which  tend  to  add  to  the  comfort  and 
convenience  of  the  trainmen.     ■^:  j  ':■■■■  ]':5^r^;^ 

So  far  as  can  be  learned,  this  is  the  first  all-steel  caboose  ever 
built,  rlie  inside  lining,  the  flooring  through  the  passageway,  the 
platform  floor  and  the  window  sash  being  the  only  parts  for  which 
wood  is  used.  The  car  weighs  38.000  lb.  and  is  31  ft.  long  from 
face  to  face  of  drawheads,   14  ft.  9''2  in.  high  over  the  cupola 


diaphragms  f^  in.  thick  are  located  3  ft.  7  13/16  in.  on  either  side  ■  • 
of  the  center  line  of  the  cupola,  which  is  L2J/2  in.  oflF  the  center 
line  of  the  car,  and  are  riveted  to  the  center  and  side  sills.  The  . 
usual  body  bolster  has  been  eliminated  and  the  body  side  bearings 
are  supported  by  steel  cantilever  castings,  which  are  riveted  to 
the  center  sills  and  to  a  ]/2  in.  tie  plate,  which  extends  across 
the  bottom  of  the  center  sills  and  outward  to  the  ends  of  the 
side  bearing  castings. 

The  side  sill,  or  side  floor  supporting  member,  is  a  4  in.  by  4 -\. 
in.  by  •)^  in.  angle,  with  the  back  turned  outward.    This  angle  is  r) 
continuous   between   the   side   and   end   sill    connecting   castings,..;; 
which  form  the  side  supports  of  the  platforms  and  connect  the 
side  sills,  the  diagonal  braces  and  the  end  sills,  and  are  shaped 
at  the  outer  ends  to  form  corner  push-hole  pockets.    The  diagonal 
braces   are   of  U-shaped    section,   6   in.    wide   and   ^s    »"•    thick. 


Fir«t  All-Steel  Caboose  Built  for  Service  on  the  Pennsylvania 


lamp,  and  10  ft.  2y2  in.  wide  over  handholds.  There  is  a  30  in. 
platform  on  each  end,  with  a  l-)4  hi.  floor  and  side  box  steps. 
Ratchet  hand  brakes  are  used. 

UNDERFR.\ME 

The  center  sill  construction  of  the  underframe  is  similar  to 
that  used  on  the  Pennsylvania's  steel  freight  cars,  being  composed 
of  two  10  in.  25-lb.  channels,  a  21  in.  by  K'  •"•  cover  plate  riveted 
the  full  length  of  the  center  sills,  and  a  4  in.  by  4  in.  by  H  in- 
angle  riveted  to  the  bottom  of  each  channel  on  the  inside,  and 
extending  continuously  between  back  draft  lugs,  the  total  area 
being  36  sq.  in.  This  construction  is  reinforced  by  a  striking 
plate  at  each  end,  a  center  plate  reinforcing  casting  above  the 
center  plate,  and  pressed  steel  spreaders  between  the  diaphragms. 
The  front  and  back  draft  lugs  are  cast  integral  with  the  striking 
plate   and   the    center   plate    reinforcing   castings.      Two   dished 


with  3  in.  flanges  turned  downward.  They  arc  flattened  out 
at  either  end  and  riveted  to  the  top  flange  of  the  center  sills 
and  the  side  and  end  sill  connection. 

."The  end  sill  is  also  a  pressed  U-shaped  section,  which  is  fas- 
tened to  the  striking  plate  and  the  side  and  end  sill  connecting 
casting.  The  entire  underframe,  with  the  exception  of  the  plat- 
form, is  covered  with  J/4  in.  steel  plate,  which  extends  from  the 
center  sill  cover  plate  to  the  side  sill  angle.  The  brake  rigging 
supports  and  the  equipment  box,  which  is  4  ft.  long,  23  in.  deep, 
and  21%  in.  high,  are  secured  to  this  floor  sheet.  The  equip- 
ment box  is  made  of  14  in.  sheets,  with  a  door  aX  the  front 
which  swings  down.  '      '^     'f  ■.']■■','•  '  -M'^-' 

SUPERSTRUCTURE  ~  '"'  ■ 

There  are  no  posts  used  in  the  superstructure,  the  transverse 
stiffness  being  obtained  through  the  end  construction  and  bulk- 
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wrought  iron  bars,  helical  springs,  and  cliains.  The  specifi- 
cations for  air  brake  and  signal  hose  and  steel  axles  were  ad- 
vanced to  standards  of  the  association.  The  specification  for 
journal  box  brasses   was   rejected. 

Car  Comtnution — Under  this  report  the  mniinmm  rc(juire- 
ments  in  the  center  sill  design  lor  new  cars,  the  design  and 
strength  of  ends  for  hew  box  cars,  and  the  placing  of  placard 
boards  on  box  cars  were  adopted,  but  tlie  specifications  for  car 
doors  and  the  suggestions  ot  the  committee  C(Micerning  draft 
gears  were  rejected.  ^''^\     V 

Loading  Rulcs.-^AU  ih^:  changes  in  the  loading  rules  were 
adopted.  ;  •  /        -  *     .        : 

Ihe  reports  of  the  coiiinlittees  which  were  voted  on  in  this 
letter  ballot  were  publisluul  in  the  f)uily  Railziiiy  A^c  Ga::cttc 
of  June  11.  12  and  13.  1914.  :    V-     v.;   '■'■•'■-''::■■:■'■  ■^■:'',\ /'}    ''" 


safi:tv  appliance  siandakus 


;    :  BY  R.  M.  BKRG 

.-:''"'  inspector. oi  Coiuract  Work.   l.aUi-  .Shore  &  .MichiiSan  Southern,  littst     •:. 

■■■.     '":■■■'     ^' ;•';.-'■  ,'    .„-;       Kochester,  N.  Y,  ■•'   -     "  ■ 

•; .  ..It  will  tie  my  en(re;tvor;in  what"  fi)Hi)ws  to  bring  before  yen  the 
reasons    lor   th«4y;rssin.a    of    the    SatViy    .\ppliancC    .Act,    as   tlll'V- 
havc  OUlte  lo.  Ulc  ill  Tookin.i,'  <nei'  .yovertinuni  reports  aii<I  t"  re- 
call to  you.inviiAVay.  -why  safety  appliances  have  become  st.-\nd- 
■;.  ardizcd.:  ;,•■  ,■■  '  i' '.  -.■ .'  ■•;■■•;':/     '/  '.- "  -^  '  -■■-■'■      ^.v,-;  •  ■  ^^ 

V     In  the  cariy  sUigi'S  <'f  riiilroadiny.   the  eiiuii  nient  of  the  dif- 
ferent   roads    was    but    :i  matter   ul    conjecture   10   the   heads   <if 
those    roa.<ls.   and   inlerohanKing   of  "equipiiiein    with    tliat    of   an- 
other, roAd  was  not  thVmght  of.,    'dm  necessity  of  standard  eqmp- 
nunt.as.Wt^l   as    rates,    wa^rn)!!^^^^^      hut    as    the    commercial 
pos.sihiiities   lirew   It    Iwcanie   nvces.sary   to   bring   this   ecjuipment 
and  the   rates   to   a   standard,   si >   tiiat   delay   in    the   iran^poniiig 
cif  ciOinmodit.ies  Would  "be  eliminated  ami   tile   pul)lic  given   bet- 
ier  arid  more  vveuty  rated  service.     Having  grown  from  a  pri- 
vate business  111  tue  "if  national  scope,  the  railroad  affected  the 
peojde  nv.'re  dirccily.  than  l»e fore  as  it  became  a  necessity.      1  liis 
brot!.v>llt  about  federal -action  and  the  Inter-'^tate  roimnerce  Com- 
missiiin  was  appc^inled  to  regulate  conunerce  and  that  which  ap- 
pertains to  it.    ..    .  - 
IreiKht    e<iuii>ment  ^^Vas-    Ijcing    damaged,    the    lading    to.st,  or 
;  demolished   autltivc   numerous   accidents   caused   the    interstate 
'  [Jommt-rcc  Coni,nn>iston  to  C(>-«i>erale  with  the  more  aggressivi; 
."oads,  and.  in    1S95   the' slan<Iard   jtvit'lil    of   draw   liars  was   <le- 
:ided  upon  after  ct.nsuUing   with   tlie   American    Railway   .\sso- 
'riation.     In  1S5-S  it  becxmie. necessary  to  have  all  trains  engaged 
n    InttTstate   Coninierce   e'luipva-d- will]    50    per    cent    automatic*', 
brakes,   amcJided    in    l.^id  to   read   at   least   .^5   per   cent.      -Along 
with  thiscuine  tin-  automatic  coUplei";'.  and  as  a  niatter  of  safety. 
gr:rb  irons  .Vr.hand  hvifdii  were  re(|viired  !<>  be  securely   fa.steiietl 
tor  the  ends  and  "^idesi*^  oats.  ;:V^^^^;^  .1^^.  .: 

;.Thc    rapitlly    iircreiisi^vii   liUsiness    wa.s    so   .i^reat  .and    accidents 
•occurred   with  such   rapidiiy  <'ii  acc<nn>t   of  tl f  inetiicieiit  appli- 
ances provided  to  pfoteci.thv  emidoyee.  tli;  t  tlu-  commission  had 
to  again  assert  itself  andctJ-Vyieratc with  the  employee  as  well  a.s 
the  citiployer.  and  estaijlisiutl  in    l''ll    a  set  of  dimensions  and 
.clearances  for  freitiht  efiuiinneiU  that   would  i^overn  all  common 
:  carriers    engaged    in   interstate    tr.-.lVic.      In   compiling   this   code, 
'  it  was  apparently  fhefr  idea  to  etnphvy  Only  -uch  appliances  as 
would  1)C  of  need  to  protect  the  life  and   limb  of  the  employee 
and   yet    not    mcexsitate    nil   iinnece'ssary    expenditure   .if   motiey 
on  the  part  .of  the  cnnipan-y. 

While  1  am  Tifit  an  aiithorityv  as  t«>  tile  ex;ict  reasons  given 
for  each  dimension  atid  clearance,  deduction  points  towards  a 
few  of  them  as  given  below;  these  tuay  appear  very  plain  and 
apparent  reasons,  but  it  is  just  my  intention  to  recall  these  to 
vour  mind.  ■  .         ■  •.  :^.' ■:     .;  =    ■  :■•         ■.■•'",.:  .■_;. 


"Hand-brakes  shall  be  of 
mony  with  the  power  brake.' 


in  efficient  design  and  work  in  har- 
Should  they  not  work  in  harmony 
a  separate  set  of  brakes  vvc  jld  be  necessary.  .     .;  '■ 

■"The  brake  shaft  should  npt  be  less  than  1J4  i"-  in  diameter." 
This  was  found  to  be  the  Amallest  practical  diameter  to  with- 
stand the  maximum  power  In  setting  the  brakes,  with  a  small 
allowance  for  safety.  \\  eldl,  on  account  of  the  uncertainty  of 
true  welding,  were   impractiail. 

A  15-in.  brake  wiieel  was  lound  to  be  of  such  size  as  to  pro- 
vide sufficient  leverage  to  set!  the  brake  with  the  strength  of  an 


ther  than  malleable  iron,  wrought 
be  of  sufficient  strength  or  would 


average  man.     .Any  material 
iron  or  steel,  would  either  no 
not  be  economical. 

The  brake  shaft  is  located  in  such  a  position  that  it  will  not 
interfere  with  the  elhciency  o'  either  the  running  boards  or  end 
ladder. 

A  4  in.  clearance'  arotitid  tie  brake  wheel  is  allowed  as  being 
a  imnimum  .spiCi  wiurci.n  :«maii  can  eti'ectively  operate  the 
brake  with  Safety.  >■  ^•:'  ';|-     .:"■■.  ...  '   :    /  '■■  r  ■     -    > 

The  brake  shaft  stej).  goojeneck  or  stirrup,  .is  it  may  be 
collo(juially  termed,  being  ofi  L'  shape,  provides  the  .greatest 
degree  of  efficiency  while  settiig  the  brake,  as  it  guards  against, 
the  tanjilin.i;   up  of  tbc-  Iir.ike  cliaill.    V   •        ■    ^'V./.  .■,•.•••;*•■■,.•.     ••• 

The   SttUare    fit    at    (be   top  on  the   brake    -baft   .yives    belter   rt.'- 
sults    by    not    liermiUing    the    blake    wheel    an    undesired    amonnt, 
of   freedom   as   is  often    found  [the   case   with   a   roun<l    lit.      Ihe 
taper  of  2  in   1-  is  in  common  jse  in  niecbaiiical   work.       -".    ■  :. 

Kunning  boards  are  given  a 
walk    on    them    without    the    ne 


width   th.it   will   allow   a   man   to 
essity    of    steitping    oif    when    he 
becomes  momentarih   unbalaiicell  bv  the  motion  of  the  car.     The 


latitudinal  one  is  widir.  as  it  i 


placed  near  the  end   of  tlie  car 


.iiicl   where  one  may   become  m  jre  affected  by  the  height;  also 
to  cover  e.xtreme  wiilths  all"W(  tl   for  locations  of  the  ladder  on. 
the  si<le  of  the  car. 

■  The   19  in.  spacing  of  ladder  rounds  is  the  average  height   t>f 
n  utan's  font  from  tie  tlnor  uliJn  his  knee  forms  a  right  angle. 


Ihe    K)    in.    lent-'lh    of    tre.id 
pl.ice    both    feet    on    the    ladder 
cNtra  precaution.  ^^"  ■     v:   r 
The  S  in.  spacing  from  the  e 


.    •Fnm   a   p-ipcr   read   at   tlip   mrt-iing  of  tlie   Ki.ignr.i   Frpntier   far    Men'* 
Asjociation.   Buffalo,   N.   Y..  September  23,  1914.  ...; 


ittg    enouiih    to    conveniently 
round    without   interference   or 

d  or  side  of  the  car  to  thi-  in- 
sfcle  of  ibe  ladder  is  a  tnaNimt'.ili  distance  in  which  a  man  can 
Conveniently     reach    around     fnin    one     to.  the    other     without 
.  >trvtchiiig. 

The  end  and  side  lailder  rounJs  coinciding  produce  safety  on 
acoiiunt  of  thi  dependability  upipi  where  one  is  to  step  when 
he  passi-s  from  one  to  the  other. 
:.\  2  in.  clear.iiice  is  i^iven  because  the  length  from  the  middle 
Mi  the  second  piialanx  of  -the  milldle  finger  of  a  man's  hand  is 
aiiproxiiiiatel\  I'j  to  1-H  in.  The  other  (luarler  inch  is  al- 
lowed, as  a  mar.yin  of  safety;  alsoft  allows  a  «J*^'Pth  great  enough 
to  <ecure  a   foot  hold 

■Tlu-  end  clearance  of  12  in.  alUivvs  a  minimum  space  of  24  in.- 
for  a  man  to  utilize  to  work  in  V>r  in  climbing  an  end  ladder 
between  two  cars,  should  he  l)e  [forced  to  go  between  them. 
Ibis  is  the  minimum  space  used  ly  a  man  of  average  size. 

l\o<if  ban*!  holds  .are  spaced  betieen  8  and  1.^  in.,  cm  account 
of  the  a\erage  leniith  of  a  man's  Iforearm  with  list  doubled  up 
beinu  15  in.;  S  in.  allows  a  more  i  invmient  distance  with  a  lo- 
cation such  ;is  to  secure  a  safe  ;ipi  licalioti. 

The  loc:itiiiu  of  side  and  upper  t  nd  hand  holds  is  such  that  it' 
is  in  a  line  parallel  to  a  inan's  head,  a  convenient  distance 
for  a  man  to  reach  without  losiiitr[l^i^  l)earing.  The  lower  end 
hand  liolds  are  located  in  such  alposition  as  to  be  easily  ac-. 
cessible  should  a  man  be  forced  to  ise  them  while  between  cars. 
1  he  additional  end  hand  hold  used  '  .ith  the  outside  end  sill  is  lo- 
cated at  such  a  height  as  to  be  C(  nvenient  in  passing  between 
two  coupled  cars. 

I  have  found  it  a  matter  of  greii  :  convenience  when  studying 
this  act  to  think  of  these  deduction! 
as  they  provide  a  better  basis  upon 


with  the  figures  themselves, 
which  to  work. 


-:f 


Steel  Caboose  for  the  Pennsylvania 


An    Eight-Wheel   Car,  29 
3S,0(K)  lb.;   Design   Has  N 


-  ^hif  IVnnsylvania  Railroad  has  rccciilly  dcsigiK-cl  and  liuilt  at 

.  Vltix'n.i  an  all-stci'l  cal)in  car  or  caboose  designated  as  class  X-5. 

i'in>  car  has  not  been   ina<lc  standard,  hut  is  a  tentative  design 

aid  will  l>e  thorotighly   trieil  nut  on  dilTerent  part>  of  the  road 

Itch  ire  a  decision  is  made  as  to  its  suitability.     Tlie  severe  con-^ 

dnion*  t"  ^hich  tile  car  will  he  subjected  made  it  necessary  lliat 

; he  Qoiist ruction  be  as  >tron!i  as  that  <<t  heavy  steel  freight  cars, 

ind  very  caritul  consideration  lias  been  given  to  each  feature  of 

(he  «U  sign,  including  those  which  tend  to  add  to  the  comfort  afltl 

comt-nience  of  tlie  trainmenu  ■  ■'■i.'---/'-^,/''  ')  l^:-\  :/:  -  ''^'  '-^^  {.::.'■ 

S.  •  far  as  can  he  learned,  this  is  the  first  alf-stoel  ca!w)osc  ever 

uilt.  the  inside  lining,  the  flooring  through  the  liassageway,  the 

jlaiform  lloor  and  the  window  sash  lieing  the  <«nly  ])arts  for  which 

vvooil  is  used.    The  car  weighs  3S.(XXI  lb.  and  i.s  31  ft;  Iniig  from 

face  to  face;  ,pf  draw  heads.   14   ft.  9' ..   in.  high  (tver  the  cupola 


Ft.    Long   and   Weighing         .>  i^K^v^^;  ^ ';^^ 
ot   ^  et  Been  Standardized      v-  :  n^v  '     5  ■      '    >:    ■- 

•hajJiragiUii  ->H  ill'.-  thK-k  are  located  3  ft. '7  13/J6  in.  <»li  either  side 
of  the  cehtet  liir^  «f  tlu;  cupola.  Avhieh  is  12%  in.  off  the  center 
line  of  the  car,  juid  are  riveted  to  the  center  -and  side  sill*.  The- 
Usual  bikdy  Ijolskr  has  beeit  eliminated  aijd  tlie  iM'-Iy  side  Ix-ariligS; 
iife  snpiiorted  by  steel  cantilever  castings,  which  arc  riveted- to 
the  center  sills  .aiid  to  a   ,' >   iu;   tie  plate,  \v I licji  'e>cteh<j«:  across 

.  the  bottom  f,f  the  center  sills  an»l  outnariul'to  the^emis  a£  tlie 

side  bearhig  castings,  /  >.  ''■...■■' 

ilie  si<le  sill,  or  Side  ll<>i.r  >uii]mriiiig  nti-inber.;  isU  4  ill.  liy  4 

,  in.  by.  ;'.)^:  iOi  angle,  vvitli  the  Ivack  ttinted  i>'at\var<l.  This  tin.ttk'  is 
c<vtniti«oiis  lietiveeri  the  sitle  ami  end  sill  :Cf>nnvcting  castings,' 
which  lt,>rm  the  side  snj>i)ort>  *>{  ihi'  iilati"nns  ami  cnnnift  the 
side  sills,  the  diag<ui;il  !>raci;^  ;m«i  the  en«l  silTs.  .lud  are  sb.-ijH'd 
at  tire  uiitef  vihIs  to  fwnti  c<  'rrier  lutsK-hole  pockets.  The  <liagonal 
braces   arc  -of    IJ'-shape*!    section.   <i   in.;   wide   and   f  *<   iti.   thick. 


•A 
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First  All-Steel  Caboose  Built  for  Service  on  the  Pennsylvania 


Tamp,  and  10  ft.  2' j  in.  wi<le  over  lian<lhoIds^  There  is  a  30  itt. 
platform  on  each  end.  with  a  1'4  in.  lb >or  and  side  box  steps. 
. Ratchet  hand  brakes  are  used.      ,  .  r. 

Tile  center   sill   construction  of  the  underframe  is  similar  to  \ 
that  ti-«i(l  on  the  reinisyhania's  steel  freight  cars,  iiejng  composed   ' 
of  two  10  in.  J.^-ll).  cbanniis.  a  21  in.  by  '  _•  in.  cover  pbitc  riveted   ■ 
tlif   fidl  length  of  tbi-  center  sills,  and  a  4  m.  by  4  in.  hy  f 4  ill;  r 
angle  riveted  to  the  bottom  «>f  each  channel  on  the  inside,  afkj 
e.\ten<Iing    continnf>nsly   between   Iiack   <lraft    lugs,   the   total   area 
living   ^ti  s(i.    in.     This   construction    i>   reinforced   by   a    striking 
plate  at  each  end.  a  center  plate  reinforcing  casting  gbove  the  : 
center  plate,  and  pressed  >trel  -preaders  between  the  di.'iphragms..- 
The  from  and  b.ick  fir.ift  lim-  are  cast  intesiral  With  the  strikinj? 
plate   .nnd   the   center   jdaie    reiiiforcing,  castings.,      r wo   dished 


\v;ith  ;3   in.    llan.ges   tunud   <lovvinvai-d.- '  They  ;are . rtattem'il  oat   .;  .: 
at   either  end   and   rivetvt]  to  tlu-  tojv  riittige  «^t  tliC;  Cvtlter  silis/ ^-^ 
and  the  si«le  ami  end  sill  c<>miection.  -^  .  '         ^'  \f^:,''.' 

.-  The  end  sill  is  idso  a  pressed   I '-sliajicd  section,   wliich  isfas-  :     -. 
tened  to.'the  strikitig  plate  .'in<f  the  .side.  ;tild  end  . sill  CHineclilig- .;:   -.: 
castinjf.     The  entire  ttndvrfnmie.  w^tli  ;tl-e  exceiitl'Mi  of  ^lie  pkit-^v  •■ ., 
form,  is  c«.>vered  vvith    'i   in.  steel  pkne.AVlrteh  ixtviitl?,  from  the ;     .-' 
center  s>H  cover  plate  to  the  side  sill  angle.     TIk-  brak<-  rigging  ;• 
supports  and  tl>e  etjitipment  bo.v.  vhich  i«  4  ft..  I<iitg:.  23^  in.  deep, : ;-  ' 
and  ilyg  in.  higtv.  are  .secured  to  tills  floor  sheet.     The  equip- ..'" 
ment  liox    is  made  of  ^g  in.   sbeetSi   >vitU  a  <Wjr  at  the -front  "::-v- 
which  swings  down,  ;       ':         ;      -  .;.^    "       . V-    •   • :  : 

;.■>.'".■- ^  :->;•';  .  .'.-.  ^  V  ■■••'.':'.':..  st'i>ERSTRi:ctu«E:/;C: ;:;:>■■•;  >.•■'."  ':/'■■  ...•..;.  '^^-.'^  ;; 

There  arb  no  posts  ns(>d  in  the  cuper.strnctnre.  ihcnrnnsvcrsc;  .;    '. 
stitYness  being  (>btaincd  through  the  end  c<»n>tructi<»n  .'nid  bulk- ■.    .•• 
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heads,  which  form  the  sides  of  the  lockers  at  the  center  of  the  At  the  corners,  the  side  and  end  sheets  are  connected  by  a  3/16 

car.    These  bulkheads  are  so  located  that  they  are  directly  above  in.  cover  plate,  which  acts  as  a  corner  post.    The  end  construction 

and  riveted  to  the  diaphragms  of  the  underframe,  thus  forming  is  of  the  same  general  design,  the  sheets  being  fastened  to  the 

four  stififeners  at  the  center  of  the  car  each  3  ft.  deep.    The  sides  underframe  by  a  2  in.  by  2  ii^  by  J4  >"•  angle,  as  well  as  riveted 

[<- ^^^-^ *1 


-S9'0'0rer5frikinff  Ptafes 


I   ^ g'/fl?!:^^°(^JPI'- ^  I 


•v:  •..■•..:      ■•.•.'..     ,'•'..-••.  •■•..;■.■  -••■''..  306i  Befrretn  Imide  fbcei  of  knucktes 

-  ••.;.^ '•/..■;."•;-:..- ■  Elevations  of  the  Pennsylvania  Steel  Caboose 

and  ends  of  the  car  are  made  up  of  y%  in.  sheets  and  a  4  in.  by  beneath  the  corner  cover  platej  the  belt  rail  and  the  end  door 
Vi  in.  belt  rail.  The  bottom  panel  is  composed  of  two  sheets,  frame.  The  end  is  further  supported  by  two  4  in.  channels,  which 
joined  on  the  center  line  of  the  cupola  by  a  butt  strip,  and  butting      act  as  door  posts.    These  channels  are  fastened  at  the  bottom  to 


against  the  top  side  sheets  beneath  the  belt  rail,  which  is  4  ft.  2       a  cast  steel  threshold  plate  and  the  underframe,  while  at  the  top 

in.  from  the  bottom  of  the  side  sill  angle.    The  top  panel  is  com-       they  are  secured  to  the  roof  sheets. 

posed  of  three  sheets,  which  are  connected  by  the  window  frames.  On  the  inside  of  the  belt  rail,  and  at  the  eaves,  extending  from 
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.  nd  sheet  to  bulkhead,  is  a  U-shaped  section,  whicti  stiffens  the  rail  being  incorporated  with   the  eaves,   while  the  wftidow   sill 

sides  of  the  car  at  these  points  and  also  provides  a  means  pf,se-  forms  the  bottom  guide.     This  construction  is  such  that  when 

airing  nailing  strips  for  the  support  of  the  lining.                    •  •.   ;  '  the    window    is   pushed   up    against   the   end    projection    strip    it 

The  side  window  frames,  which  are  riveted  to  the  outside  of  forms  a   weathertight  construction.     The   object  in  placing  the 
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the  side  sheets,  are  3/16  in.  thick.  A  ^  in.  by  3/16  in.  filler  ex- 
tends along  the  top  of  the  side  sheets,  between  the  window  frames. 
5o  that  it  is  possible  to  extend  them  up  under  the  roof  sheets, 
making  the  construction  waterproof  and  at  the  same  time  form- 
ing a  straight  surface  to  which  the  roof  sheets  can  be  attached. 


windows  outside  is  to  leave  the  interior  smooth.  The  sides  of 
the  cupola  are  inclined  towards  the  center  line  of  the  car  to 
allow  for  tunnel  clearance.  ,  .. 

ROOF  '■  -    "  ■'  ■ 

The  roof  sheets,  whicli  are  3/32  in.  thick,  extend  lengthwise  of 


.•L->   .",y  SecHon  Through  Cenfer  Line  of  Side  IVindoiirs.  Section  Through  Center  Une  of  Cupola. 

^•'..  y.  '^r  ■'.::   i  .'■■'''',■:' -''        Cross  Sections  Through  the   Pennsylvania   Caboose  .■.;...  ,:    -•.  ■...■. •=.•;? 

The  cupola  extends  2  ft.  6  in.  above  the  body  of  the  car  and      the  car  in  three  panels,  two  of  which,  forming  side  panels,  ex-' 
is  of  the  same  general  type  of  construction.     The  side  and  end      tend  down  over  the  sides  of  the  car  and  fasten  to  the  side  sheets 
w  indows  of  the  cupola  are  all  hung  on  the  outside,  a  top  guide       and  eaves ;  a  central  panel,  which  overlaps  the  two  side  panels. 
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IS  secured  with  }4  in.  rivets  spaced  1^  in.  apart.     Tar  paper  is      stove  end  and  two  at  the  opiosite  end.     The  lower  bunks  are  of 
placed  between  the  lap  of  the  center  and  side  sheets,  to  insure      a  box  type,  6  ft.  10  in.  long  aid  2  ft.  5  in.  wide,  and  are  arranged 
a   watertight   joint.     The   main    roof   is   supported  by   U-shaped       for  the  storing  of  equipment  necessary  to  the  car  in  the  bottom, 
purlins,   which   extend    from    the   end    sheets   of  the   car   to   the 
cupola  end  sheets.     The  cupola  roof  is  of  the  same  construction. 
These  purlins  answer  the  double  purpose  of  supporting  the  roof 
and  providing  a  means  of  securing  nailing  strips  for  the  ceiling. 
\     The  main  roof  extends  (ner  the  platform  2  ft.  ZVj  in.,  and  has 
a  2  in.  by  2  in.  by  J4  i"-  angle  extending  around  the  edge,  which 


Platform  Arrangement  and  Truck  of  the  Pennsylvania  Steel  Caboose 

lends  stiffness  to  the  structure  and  also  acts  as  a  weather  strip 
for  leading  the  water  away  from  above  the  platform. 

7>    .v  .A;    >r:vV"  INTERIOR    ARR.\NGEMEXT 

"  Convenience,  comfort  and  safety  were  given  great  consideration 
in  fitting  up  the  inside.  The  car  is  equipped  with  a  stove  for  heat- 
ing and  cooking  purposes,  a  drop  table,  water  cooler,  washstand. 


Interior  of  the  Pet|nsylvanla  Caboose 

The  upper  bunks,  which  are  of  tne  same  dimensions,  are  attached 
to  the  belt  rail  Ijy  means  of  a  cdst  steel  hinge  bracket,  and  when 


h* 


Longitudinal  Section  Showing  Arrangement  of  One  Side  of  the  Caboose 

refrigerator,  desk  and  hopper,  as  well  as  lockers,  drawers  and  not  required  may  be  lowered  and  Used  as  a  back  for  the  lower 
cupboards  for  the  men's  personal  belongings.  Three  pairs  of  bunk  when  used  as  a  seat.  The  upper  bunks,  when  raised,  are 
bunks,  upper  and  lower,  are  located  along  the  sides,  one  at  the      held  in  position  by  chains  secured  to  the  roof  purlins,  and  hooked 
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10  the  side  of  the  bunk  frame,  which  is  composed  of  1^  in.  by 
\3'4  in.  by  J4  i"-  angles,  to  which  wooden  nailing  strips  are  se- 
cured for  tacking  down  the  canvas  top.  Including  cupola  seats, 
ihe  car  has  sleeping  facilities  for  eight  men,  the  cupola  seats 
Keing  the  same  width  and  length  as  the  bunks. 

The  lockers,  which  are  located  between  the  bulkheads  and  the 
lower  cupola  seats,  contain  the  refrigerator  in  the  lower  center 
section,  on  the  side  opposite  the  stove  and  the  hopper  in  one  of 
the  end  lockers  on  the  other  side.  The  arrangement  is  such  that 
there  is  ample  room  for  dishes,  food,  lamps,  oil  and  waste.  All 
locker  doors,  drawers,  shelves,  etc.,  are  1/16  in.  thick. 

The  side  and  end  windows  are  above  the  belt  rail,  so  that  the 
light  is  not  cut  off  when  the  upper  bunk  is  raised.  The  side  win- 
dows are  fixed,  while  those  at  the  end,  including  the  end  door 
windows,  may  be  dropped.  All  locks  or  catches,  with  the  excep- 
tion of  the  refrigerator  door  lock,  are  flush,  thus  eliminating  pro- 


WOODEN    GARS   IN    FREIGHT    TRAINS^ 


BY  G.  E.  SMART  -; 

Master  Car  Builder.  Intercolonial  Railway,  Moncton,  N.  B.       '.'  ''•''■.;■' 

A  few  years  ago  the  30-ton  all-wood  freight  car  was  consid- 
ered standard,  but  since  the  introduction  of  steel  in  car  build- 
ing it  has  replaced  wood  and  today  we  have  all-steel  coal  cars, 
all-steel  box  cars  lined  with  wood,  and  steel  underframe  cars 
of  all  classes  of  40  and  50  tons,  and  a  few  even  of  75  tons  ca- 
pacit}'.  There  are,  however,  a  large  number  of  wooden  under- 
frame  cars  still  in  service,  and  the  question  is.  what  can  be  done 
to  make  this  class  of  car  safe  to  be  handled  in  long  trains  and 
meet  the  severe  usage  that  they   receive  in  yard  switching.' 

The  draft  gear  problem  is  certainly  the  most  important.  The 
annual  cost  of  repairs  to  cars  that  are  damaged  through  draft 
gear   failures,  and  loss  .ind   damage  claims   resulting  therefrom 


-m^m^ 
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jections  against  which  a  man  might  be  thrown  by  a  sudden  lurch 
of  the  car.  The  cupola  is  also  equipped  with  a  safety  rail,  ex- 
tending between  the  end  sheets  of  the  cupola  on  the  center  line 
of  the  car,  which  is  of  convenience  as  a  handhold. 

TRUCKS 

The  car  is  equipped  with  specially  designed  arch  bar  trucks  of 
5  ft.  wheelbase,  having  axles  with  3)4  i"-  by  7  in.  journals.  The 
usual  column  castings  are  replaced  by  a  malleable  casting  which 
serves  as  a  column  casting,  brake  hanger  support,  spring  seat, 
and  spring  plank  extension.  The  bolster  is  of  the  inverted  U- 
shaped  type,  with  malleable  iron  stiffening  castings,  spring  seats 
and  bolster  guides.  The  springs  are  full  elliptical.  34  in.  long  and 
there  are  three  in  each  group.  The  spring  plank  is  U-shaped,  }i 
in.  thick  and  8  in.  wide,  with  IJ/2  in.  vertical  legs  turned  upward. 
It  extends  across  the  truck  4§^  in.  beyond  the  center  line  of  the 
arch  bars,  and  is  flattened  at  either  end  and  bolted  to  the  bolster 
guide  spring  seat  and  brake  hanger  support. 


Battleship  Boilers. — The  boilers  of  the  battleship  Nevada, 
just  launched  are  to  carry  295  lb.  gage  pressure.  Oil-fired  Yar- 
row type  boilers  will  be  uaed.— Power. 


exceed  the  cost  of  all  other  repairs  made  to  freight  car  equip- 
ment.    What  are  the  causes  of  these  failures? 

First,  the  introduction  of  heavier  power  and  longer  trains; 
second,  the  placing  of  light  and  heavy  cars  together  in  trains; 
third,  rough  switching  of  cars  in  yards.         v-^-  ;•■'■'•;•-■.-  ;^- 

With  regard  to  the  first  and  second  causes,  the  tractive  effort 
of  locomotives  has  increased  during  the  last  few  years  from 
20,000  lb.  to  about  45,000  lb.  for  locomotives  in  general  use  in 
Canada,  and  in  the  2-10-2  type  used  on  United  States  roads  to 
84,000  lb.  In  addition,  there  are  in  use  in  certain  sections  of  the 
country,  locomotives  of  the  Mallet  type,  with  a  tractive  eflFort 
of  110.000  to  120,000  lb.  The  average  number  of  cars  hauled 
m  a  train  a  few  years  ago  was  25,  the  train  being  approxi- 
mately 1,000  ft.  long.  Today  ordinary  trains  are  composed  of 
60  to  100  cars,  and  a  train  of  100  cars  would  be  approximately 
4.000  ft.,  or  about  three-fourths  of  a  mile  long.  What  chance 
has  a  wood  frame  car  under  the  conditions  as  they  exist  today 
on  the  front  end  of  such  a  train?  If  a  car  of  this  type  were  to 
be  traced  from  the  time  it  leaves  the  terminal  it  would  be  found 
that  it  was  necessary  to  remove  parts  of  the  load  quite  often, 

*From  a  paper  read  before  the  Canadian  Railway  Club,  Montreal.  Que.. 
October   13,   1914. 
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Is  secured  with  F'4  hi.,  rivets  sp.ux-il  I'j  in.  apart.  Tar  painr  i> 
placed  bctwi-vn  the  lap  of  tlu-  cciitrr  and  side  ^luct^.  t"  iii^uii- 
a  watertight  j"int.  Tlu"  main  riM»t  is  sii|)|i()rt«.-d  liy  L"-.siiapid 
purlins,  which  <.xttji4l  in  on  tlie  rnd  sheet.N  nt  the  car  to  llu' 
cupola  end  .sheets.  Tlu-  cupola  nxif  is  ul  the  same  constructit<n. 
Thtse  jiurlins  answer  the  dmililc  purpose  of  supportini;  the  roqf 

'  atid  providinij  a  means  nf  .sccurinij  nailini;  strijts  for  the  ceih"n,tr. 

;  I  he  main  r<u.f  ixtemls  over  the  platform  2  ft.  J'j  in.,  and  has 
a  2  in.  hv  2  in.  hy  '>  in.  aniili-  extendinji  around  tlu-  fdyc.  whicli 


\'ui..  S8.   N"(».   11 


>ti  >w  <  iid  ami  \\\>  I  at  llu-  >  'p 

a  hox  tyi»e,  f)  ft.  10  in.  Ions.; 

for  the  storinii  of  e<pni)ment|  necosary  to  the  car  in  the  bottom. 


ici>iti    end.     The  lower  bunks  are  of 
id  _'  ft.  5  in.  wide,  and  are  arranj^cd 


Platform  Arrnngement  and  Truck  of  the  Pennsylvania  Steel  Caboose 

.  :K'n4^  Sti:ffne5s  t^'vtllfr  structure  and  also  act>  as  a  weather  .-.trip 
ii>r  IttVding  ihe^^^x^^^^^  trotn  a|x)ve  the  platform. 

:      '  Converiieuce.  o->infoirt  and  safety  \vCrvi;iv<n  i^reat  consideration 

-  in  httin.y;  up  the  inside^..;  The  car  is  eqtiipi>ed  with  a  stove  for  heat-       The  upper  bunks,  whicli  arc'iU"  tie  >;ime  dimensions,  are  attaclied 
■:•   in«  aiid  .co.Tkin^.^^urlM•scs,■a  dr«,>p:.ta         water  cooler,  washstand.      to  the  bell  rail  bv  nuaus  of  a  c;*t  ste»l  hiiim'  bracket,  .and  when 


Interior  of  the  Pefinsylvania  Caboose 


U^C: 
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irefri}?eratur,  d*?sk  and  hoppvr.  as  well  a->  locker^.  ilrawer>  and  not  required  may  be  lowered  and  i  sed  as  a  back  for  the  lower 
cupboards  for  the  men's  personal  beloniiiiit;>.  Three  pairs  of  bunk  when  used  as  a  seat.  The  uaper  bunks,  when  raised,  are 
Iwmk^,  upper  an<}  lower,  a/e.  located  along  the  sides,  one  at  the       held  in  position  by  chains  secured  toltbe  roof  purlins,  and  hooked 
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I  III-  side  of  tile   liunk    traiiu-.   uiiiili   i>  CMinpuscd  of  144  in,  by 
: '4  ill!  by  '4  in.  aiiKKs.  U>  wliioh  wimmIch  nailinii  strii>s  arc  se-^ 
irt'd  for  tacking  down  tlic  canvas  top.     Jncludiny  cupola  st-ats." 
:ic   car    ha.s    sleeping    facilities    fur   ligln    nun,    the    cupola    scats, 
.  vinji  tlic  same  width  and  k'n.t>tli  as  the  hunks.  .    .■:'''' 'r'^-;--  r  ■"■''' 

The  lockers,  which  arc  located  between  the  Inilkheads  and  tlie 
iiwer  cupola  .seats,  omtain  the  refrii;erati  t  in  the  lower  ceiner 
ecjion,  on  the  side  opposite  the  stove  and  the  hopper  in  <ine  of 
i he  end  lockers  on  tlu"  other  side.  The  arraniienient  is  such  that  : 
i^hcre  is  atniile  r^iom  for  dislK's.  fiDud,  Ianij>s.  .oil  and  waste.  All 
■  >cker  doors,  drawers,  shelves,  etc.,  are  1/15  in;  thick. 

The  side  and  end  windows  are  aho\e  the  belt  raiJ,  .s<t  that  the 
'milt  is  not  cut  otT  when  the  up|>er  hunk  is  raised.  I  he  side  win- 
dows are  tVxe<l,  while  thi'>e  ai  the  end.  includih5»  the  en<l  ;d<x>r 
whiidows.  may  Ik."  dropi)ed.  .\ll  locks  irr  catches,  with  the  excej)^ 
tion:  of  the  ret ricerator  do<»r  1< •ck.  arc  ll ush.  thus  eliniinat-ing  pro- 
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;■  V  ■■:  .'v;;;;,  •■:■-■    .•--■\  ■:    -by  g.  h.  smart  ""■ ''  ,'-'::■. 

,.'•      '   .'    Master  Car  Builder.  Intercolonial  Kailnay,  Mimclon.  N.  B. 

A  tett-  V\«ear,s  ajfo  t^^^  all-wood  freight  <:';ir  was  coOsid- 

eKff:  standard,  but  since  the  introductioa-cvf  steel  in  ear  build- 
ing it  h. 'is  replaced  \v< tod  and  today  we  TiSve  aUrSteel  coal  cafs, 
all-steel  1m rx  cars  liiUHl  with  w"ood.  and  steel  uiiderlranie  cars 
*»f/all  classes  r»f  40  and  ?(•  tons,  and  a  few  evvii  of  ?5 -tons  ca- 
iVireity.  There  are;  hojivevir.  a  large  imniber:  of  woOdenuiider-' 
fnune  cars  siill'in  service,  and  the  (piestii»h  is,  what  can  be  done 
til  make  thi!>  class  of  rur  safe  i<j  be  haudU^l  iii  h'tig  trahis  and 
ineet  the  seVeri-  usagi-  tliHt  tlK-.\  reir*'i\v  in  >ar<l  •^witcliTitgr 
.The  <l  raft  gear  problem  is  certainly  ilii'ltiost  iniportant.  Ibc 
amriial  cost  of  repairs  to  c.trs  that  are  (kunaged  throitgli  draft 
gear   failures,  and^^^^s  ami  Vlam.igv  elaiin*  rcsujtiw.u  therein nn 


Uongjtudinal  Section  Showing  Arrangement  of  One  Side  of  the  Caboose 


jectiiMis  against  wliich  a  man  ntjght  be  throwit  by  a  sudden  lurch 
of  the  car.  Tiic  cupola  is  also  e(|uipi)ed  with  a  safely  rail,  ex- 
tending between  the  end  sheetsof  the  cupola  un  the  Center  line 
of  the  car,  which  4s  of  t^inVenieirce  iis  a  haiidhold,. :;•'.';  ■      .^  ■''■'- 

■:;-;/■  '•-•'^^  ■''  '■■  '--■''  '■"">.•;".>"  /:.; .  TS't^CK:*  >■  :'-""'■■;.'  ::-,^;'-r' ■■■:::;:.>  ■'•::■■'[:■.■  -', 
•  The  car  is  equipjjed  with  specially  de-signed  arch  bar  trucks  cif 
5  ft.  wheelbase,  having  axles  with  .1'4  in.  by  7  in.  journals.  The 
usual  cuhmm  castings  :tre  replaced  by  a  malleable  casting  which 
serves  as  a  colunni  casting,  brake  hanger  support,  spring  seat, 
and-  spring  plank  exteiisjciii.  The  bol-ster  is  of  the  inverted  ;U- 
shaped  type,  with  malleable  iron  stiffening  castings,  spring;  seats 
and  1)1  lister  guides.  The  springs  are  full  elliptical.  34  in.  long  and 
tliere  arc  three  in  each  gr<>up.  The  spring  plank  is  l'-shape<l,  ;,s 
in.  thick  and  8  in.  wide,  with  1//.  in^  vertical  legs  turned  upward. 
It  extends  across  the  truck  4-^s  in.  beyond  the  Genter  line  of  the 
arch  bars,  and  is  flattene<l  at  eitlur  end  an<l  bolted  to  the  bolster 
guide  spring  s.cat  and  brake  hanger  su{)port  , 


.;.  ■  Battixshh'  Roii.KRS, — The  boilers  of  the  battleship  Nevada, 
just  launched  are  to  carry  2^)5  lb.  gage  pressure.  Oil-fired  Yar- 
row tyi>el)oilers  will  l>e  used.— /'oiivr.  .... 


ONceed  tfc  cost  of  ail  other  reimiif>  luadv' to  freighi;.caj:  cquip^ 
n»vnti\\  hat  are  tire  causes  of  these  failures? 
■  , : .  first,   the    introducti(jn    *if  hea\ier   power  liud   loijger   trains ; 
..  ^ccoiwl.  tlteidaciiig  of  light  and  he^Vy  eats  i( tgei heir  in  trains ; 
.nhird.  Tough ^switchinji  of.  cars  in :^'a^d5;.J^.•:^^.    ::. i .  ^    '  • 
;    ;  \\ith  regard  t«.  the  lirj-t  and  sec i«<T\-alJses.  the  tractive  eflFoft 
'  of   liicomntives   iias    increased    durrtig    the    last    lew    years    from 
2(),0Ut)  lb.  to  about -45,0()()  11).  foT  locc»m!L»tivv>  iu  general  use  in 
Canada,  and  HI  the  2-10-2  type  usi-d  on  Cniti-*}  Sliitvs  ruads  to 
84.000  lb.     In  addition,  there  are  in  use  in  certain  <;ecti<'ns  of  the 
country,  locomotives   of  the  Mallet  tyjK',   \\\(]\  a  tractive  effort 
of  lUMKXI  to   13MXX)  lb.      The  average  ninnberofvars  hauled 
m   a   train   a  few   years   .-jgo  was   25.  irfie: train    U-iUg  approxi- 
mately   1,(X)0   ft.   long.     Today   ordinary   trains   are   c<nniH«sed  of 
(i)  t(>  100  ca^s.  and  a  train  of  100  cars  would  be  approximately 
4.tX)0  ft.,  or  aTTourrktve-fiturths  of  a  mile  long.     W'iiat  chance 
has  a  wood  frame  car  liYnler  the  Con<htions  as  they  exist  today 
..    rin  the  from  end  of  such  a/ train?     Jf  a  car  of  this  type  were  to 
be  traced  from  the  time  it /leaves  the  terminal  it  would  be  found 
that  it  was  necessary  to  (remove  parts  of  the  load  quite  often, 
♦From  aApaRer  read  b^forV  ttie  Can.tdi.tn  RaiJwav  Oub.   MontTcal,  Que., 
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which,  beside  the  expense  of  repairs  results  in  delay  to  freight 
en  route,  and  is  the  cause  of  many  damage  claims. 

The  solution  of  the  problem  does  not  lie  altogether  in  the 
physical  characteristics  of  the  car  or  entirely  in  the  mechanical 
department.  The  operating  officers  should  co-operate  with  the 
mechanical  department  in  reducing  the  freight  car  repairs  by 
arranging  as  far  as  possible  that  cars  with  all-steel  construction 
or  with  steel  underframes,  or  those  with  steel  center  sills  be 
placed  in  the  front  end  of  the  trains.  It  is  a  fact  that  we  find 
light  capacity  cars  with  wooden  underframes  or  empty  flat  cars 
leaving  the  terminal  on  the  head  end  of  long  trains,  and  in  the 
majority  of  cases  the  cars  are  billed  through  and  will  not  be  set 
off  between  terminal  points,  unless  set  oflf  on  account  of  draft 
gear  failure.  This  could  be  avoided  if  the  cars  were  placed 
towards  the  rear  of  the  train  before  leaving  the  terminal. 
There  are  railways  which  recognize  the  necessity  of  placing 
weak  cars  toward  the  rear  of  the  train,  and  they  provide  cards 
stating  that  they  must  not  be  placed  more  than  15  cars  from 
the  caboose.  This  indicates  that  the  car  is  in  such  a  condition 
that  it  must  be  so  located  in  the  train,  but  is  safe  in  ordinary 
service  to  be  hauled  to  destination.  If  this  is  done  delay  and 
extra  switching  on  account  of  draft  gear  failures  would  be  elimi- 
nated, and  it  would  n*jt  be  necessary  to  move  the  lading. 
';  The  third  cause.  "Rough  switching  in  yards"  is  a  great  factor 
in  car  repairs.  There  is  no  speed  limit  for  switching  in  yards, 
nor  are  tliere  any  rules  in  force  governing  the  speed  of  locomotives 
in  switching  service.  If  one  were  to  confer  with  tlie  car  in- 
spectors and  obtain  their  opinion  as  to  where  most  damage  is 
done  to  cars,  I  think  I  am  safe  in  saying  that  their  answer  would 
be  in  the  switching  yards,  as  their  daily  experience  in  inspecting 
cars  immediately  on  arrival  and  after  they  have  been  switched 
in  the  yard  will  confirm  this.  This  is  only  a  small  item  as  com- 
pared with  actual  damage  started  in  the  yard,  which,  through 
the  cars  being  necessarily  weakened  thereby,  is  aggravated  after 
leaving  the  terminal  and  results  in  many  cases  in  the  cars  break- 
ing down  before  reaching  destination.  A  visit  to  a  freight  car 
yard  will  show  that  it  is  just  a  question  of  how  fast  the  cars 
can  be  switched  together,  the  speed  that  the  cars  are  traveling 
is  not  considered,  hence  cars  are  found  buckled  ui)  in  yards  and 
the  draft  gear  pulled  out  and  lying  around. 

There  should  be  some  speed  limit  in  yards  to  prevent  this 
destruction  of  equipment.  The  time  lost  in  switching  out  bad 
order  cars  damaged  in  the  yard  and  in  taking  them  to  the  repair 
track  would  often  offset  the  time  gained  by  excessive  speed  used 
in  switching.  The  cost  of  repairing-  these  cars  must  also  be 
considered,  and  the  thousands  of  dollars  of  damage  done  to  the 
contents  of  cars  that  are  hot  set  out  for  repairs. 

What  is  the  mechanical  department  doing  today  to  overcome 
these  troubles? 

.;    First,  they  are  building  steel  frame  cars  to  certain  specifications 
with  stronger  types  of  draft  gear. 

Second,  applying  steel  underframes  or  steel  center  sills  and 
steel  ends.  •■■•- 

'•Third,  applying  steel  draft  arms  to  the  wood  center  sills. 
■■;  Fourth,   applying   heavier   types   of   couplers   and    draft    gear, 
and  using  friction  draft  gear. 

The  demands  of  modern  railroading  require  the  stopping 
of  a  high  speed  train  in  about  two  minutes  and  the  draft  gear 
is  expected  to  absorb  the  shock.  The  air  brake  department 
can  help  to  eliminate  the  strain  on  the  draft  gear  by  instruct- 
ing the  enginemen  as  to  the  proper  method  of  handling  the 
long  trains.  The  principal  thing  is  to  control  the  slack  to  pre- 
vent it  from  running  in  or  out  harshly.  Slack  in  draft  gear 
cannot  be  prevented,  as  it  is  due  to  compression  of  the  springs, 
and  the  heavier  the  locomotive  and  the  longer  the  train,  the 
greater  the  care  that  is  required.  Enginemen  are  instructed 
in  the  air  brake  instruction  car  how  this  should  be  done,  but 
the  general  air  brake  inspector  should  see  to  it  that  the  rules 
J  re  followed  out  in  actual  service. 

The   vital   question   today   before   the   car   department   is   how 


to  keep  these  wooden  unqerframe  cars  in  service.  The  ma 
jority  of  the  railroads  are  destroying  the  40,000-lb.  cars,  bu! 
the  60,000-lb.  and  1^0,000-lb.  cars  that  were  built  with  wooden 
underframes  and  short  draft  timbers  are  not  any  stronger  and 
cannot  withstand  the  lieavyj  service  and  severe  yard  conditions 
of  today.  Unless  the  operating  department  will  assist  in  re- 
ducing the  damage  done  to  tars  and  thus  reduce  freight  car  re- 
pairs, and  also  keep  the  cara  in  service  by  marshalling  this  class 
of  car  on  the  rear  end  of  the  train,  and  exercising  greater  care 
in  switching  cars  in  the  yard,  the  cost  of  freight  car  repairs 
will  increase  and  the  repair  tracks  will  be  full  of  bad  order  cars. 
The  only  other  remedy  is  to  spend  money  to  apply  steel  center 
sills  or  steel  draft  arms,  so  ai  ranged  as  to  strengthen  the  present 
wooden  center  sills,  and  in  aldition  to  this  reinforce  the  end  of 
this  class  of  cars.  But  the  strongest  car  built  cannot  withstand 
the  severe  usage  received   in  yard   switching  operations  today. 


ROCK    ISLAND    LUNCH    COUNTER    GAR 


The  accompanying  photogitiph  shows  the  interior  arrange- 
ment at  one  end  of  a  new  cott  bination  lunch  counter  and  dining 
car,  just  put  into  service  bj  the  Rock  Island  Lines  on  the 
"Californian"  train,  to  oper;  te  between  Dalhart,  Tex.,  and 
Santa  Rosa,  N.  M.  One-half  of  the  car  is  devoted  to  a  lunch 
counter,  with  a  seating  capacity  of  12.  The  chairs  are  sta- 
tionary, revolving,  and  furnisljed  with  high  backs,  and  the  car 
is  equipped  to  handle  all  orclers  quickly.  The  remainder  of 
the   car   is   devoted   to   the   regulation    dining   car   service,   there 


Interior   of  the    Rock    lslan(|    Lunch    Counter   Car 

being  six  tables,  three  on  one  side, leach  with  a  seating  capacity 
of  four  persons,  and  three  on  the  other  side,  each  with  a  seat- 
ing capacity  of  two  persons.  \ 

The  car  has  been  rebuilt  at  the'  Rock  Island  shops  for  the 
purpose  of  providing  a  service  suifalile  to  the  conditions  pre- 
vailing through  the  territory  in  whjch  it  will  operate,  where  it 
is  necessary  to  maintain  a  fast  schedlile  and  where  eating  houses 
are  comparatively  few.  Dining  facilities  on  this  train  are  im- 
perative, but  the  demand  for  ordinjiry  dining  car  service  is  so 
l!;y.ited  that  the  service  is  expensive  ^o  maintain. 
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AUTOGENOUS  WELDING 


The  following  is  taken  from  a  report  presented  by  C.  L.  Dick- 
crt.  assistant  master  mechanic,  Central  of  Georgia,  at  the  con- 
vention of  the  International  Railway  General  Foremen's  Asso- 
ciation, held  in  Chicago,  July  14-17 : 

We  have  the  electric  and  oxy-acetylene  plants  installed  at 
Macon  shops.  One  of  our  greatest  troubles  is  breaking  in  oper- 
ators and  holding  them  on  the  job  after  they  have  learned  to 
liandlc  the  torch  successfully.  Each  craft  does  the  welding  of 
metals  that  originate  in  their  respective  departments.  A  black- 
smith of  the  right  caliber  would,  in  my  opinion,  be  the  right 
man  to  handle  the  welding,  as  he  has  the  knowledge  of  heating 
metals,  taking  care  of  expansion  and  contraction,  whether  or 
not  the  metal  is  overheated,  etc. 

Electric  JVelding. — A  field  in  which  electric  welding  has 
proven  very  successful  and  profitable  is  that  of  welding  flues  to 
the  back  flue  sheets.  We  have  in  service  today  over  90  loco- 
motives with  flues  welded  to  the  back  flue  sheet,  making  a  total 
of  about  27,000  flues,  and  we  have  our  first  engine  to  fail  on 
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Fig.   1 — Method  of  Welding   Boiler  Sheets  by  Electric  Process 

line  of  road  with  flues.  We  have,  however,  had  some  few 
flues  to  leak  after  being  in  service  a  short  while,  which  was 
due  to  bad  beads  on  the  flues  when  they  were  welded  in.  If 
part  of  the  bead  is  off,  exposing  the  copper,  it  is  very  difticult 
to  get  a  good  weld. 

Our  first  experiment  on  flue  welding  was  tried  out  on  an 
er.ginc  that  was  shopped  for  a  new  back  flue  sheet.  The  sheet 
was  so  badly  worn  and  buckled  that  it  was  impossible  to  keep  the 
flues  tight.  The  flue  beads  and  sheet  were  thorougnly  cleaned  with 
a  sand  blast,  given  a  light  working,  and  the  flues  were  welded 
in.  This  engine  was  put  back  in  service  June  1,  1913,  and  to 
date  has  given  no  trouble  from  leaking.  During  this  time  a 
hydrostatic  test  was  applied,  and  no  leaks  developed.  This  job 
was  done  at  a  cost  of  $14.68,  where  new  flue  sheet  would  have 
cost  about  $150,  and  the  engine  would  have  been  held  out  of 
service  for  at  least  thirty  days. 

It  is  an  easy  matter  to  get  the  full  life  required  by  law  out 
of  a  set  of  welded  flues,  thereby  increasing  the  flue  mileage,  re- 
ducing the  cost  of  maintenance,  eliminating  overtime  in  the 
roundhouse  and  on  the  line,  and  at  the  same  time  reducing 
the  flue  forces  in  the  shop. 

When  new  flues  are  to  be  welded,  we  apply  them  in  the  usual 


manner,  viz. :  Copper  ferrules,  roll,  bead  and  prosser.  A  heavy 
bead  is  built  up  in  welding  the  flues  to  the  flue  sheet.  This 
leaves  a  rough  finish.  Some  roads  shape  up  the  beads  with  a 
cutter,  while  others  go  over  them  with  a  beading  tool  to  smooth 
them  over.     We  find  this  is  not  necessary.     The  time  welding 

2  in.  flues  will  average  14  per  hour.  In  a  few  instances  the  oper- 
ators have  welded  as  high  as  21  flues  per  hour. 

Where  welded  flues  are  to  be  removed  it  only  requires  a  few 
hours  longer  to  cut  off  the  beads.  We  found  that  flue  sheet 
is  in  better  condition  than  before  welding  in  the  flues,  as  the 
welding  builds  up  the  sheet  around  the  flue  holes  to  about  the 
original  thickness.  We  have  a  tool  for  facing  off  the  rough 
surface  after  the  flues  are  removed,  making  a  good,  clean  sheet 
for  applying  new  flues. 

Welding  in  half  side  sheets  and  patches,  repairing  mud  rings, 
etc.,  have  proven  very  successful  and  profitable  with  the  electric 
process,  which  will  be  seen  from  the  following  comparison  be- 
tween the  old  method  of  rivets  and  patch  bolts. 

A  crack  3]!/2  in.  long  developed  in  the  mud  ring  corner,  and 
was  electric  welded  at  a  cost  of  $1.18.  The  old  method  of  patch- 
ing would  have  cost  about  $15,  and  engine  would  have  been 
held  out  of  service  for  at  least  three  days.  Two  half  side  sheets 
welded  in,  20  ft.  of  welding.  Time  26  hours.  Labor  cost  $10.37. 
Old  method  about  $42.  Two  half  side  sheets  and  half  door 
sheet,  26  ft.  welding.    Labor  $13.90,  old  method  about  $61.50. 

On  new  smoke  box  and  extension  front  ends  all  butt  joints  are 
welded,  saving  about  $3  on  each  job  over  the  old  way  of  straps 
and  rivets.  Quite  a  lot  of  welding  with  the  electric  outfit  is 
being  done  on  tank  work.  Corners  are  cut  out  and  patches 
welded  in,  reinforcing  the  same  as  on  boiler  work,  and  we  have 
no  further  trouble  with  leaks.  Patches,  half  side  sheets,  half 
door  sheets,  and  in  fact  all  boiler  plate  work,  in  preparing  for 
welding,  are  beveled  to  45  deg..  the  two  inner  edges  coming 
together,  and  sheets  securely  fastened  with  temporary  bolts. 
A  ripper  3/16  in.  thick  is  run  through,  making  a  3/16  in.  open- 
ing on  the  inner  side.    The  operator,  when  welding,  welds  from  : 

3  to  4  inclies  flush  with  the  sheet,  and  then  goes  back  and  rein-. 
foices  the  weld  to  about  60  per  cent  of  thickness  of  plate.    See 
Fig.  1.. .V;-. -./,;;:.-/ ,.^   ;.-:-:'^-::v--t  ■  -:r'-:s:\' 

Cracks  in  the  side  sheets  rtiat  extend  from  one  staybolt  to 
anotlier,  are  V'd  out  the  same  as  preparing  a  patch,  and  the  stay- 
bolts  are  removed  and  the  holes  welded  up.  Unless  the  rivets 
are  loose  to  begin  with,  it  is  not  -necessary  to  remove  them  as 
they  do  not  loosen  up  from  welding.  ^         \_ .-. 

While  the  electric  welding  of  cast  iron  as  a  general  proposi- 
tion has  not  proven  satisfactory,  especially  on  parts  that  are 
under  strain,  we  are  successfully  welding  up  cracks  in  smoke  box 
doors  and   fronts.;-,.  :  .. ..:.;.:-  . 

Electric  welding  has  proven  very  valuable  and  profitable  to  us 
in  filling  up  worn  links,  link  blocks,  blade  jaws,  saddle  pockets 
and  cellar  bolt  holes  in  driving  boxes ;  welding  new  notches  in 
quadrants,  worn  places  in  frames  caused  by  spring  rigging  wear- 
ing; building  up  piston  fits  to  crossheads,  rod  ends  and  straps; 
in  fact  everything  that  is  worn  or  broken  that  it  is  possible  to 
reclaim  at  a  profit.  There  is  no  limit  to  its  usefulness,  as  we 
always  find  something  new  to  be  done. 

Oxy-acctylciic  Welding. — Oxy-acet\lene  process  of  welding 
and  cutting  has  passed  the  experimental  stage,  and  has  made  a 
more  rapid  growth  in  the  past  few  years  in  railroad  work  than 
all  the  preceding  years  combined.  The  Central  of  Georgia  Shop 
at  Macon  is  now  being  equipped  with  a  strictly  up-to-date  plant, 
which  is  being  installed  by  the  Oxweld  Railroad  Service  Com- 
pany. The  generator  house,  which  is  located  a  short  distance 
from  the  main  shop,  consists  cf  three  rooms.     In  the  first  room 
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whidi.  ht'side  the  expense  of  repairs   results   in   rlelay  to   frei.yht 
en  rt.ute,  and  is  the  cause  ui  many  (lima:^e  elaiin>. 

•     ;  The   s*.>lution   of  tlie    pruUem    docs   not    lie   altoj^iilK-r    in    llu- 

'.  physical  chaTacteri>tics  ol  the  car  or  ontirdy   in   ilic   nuchanical 

Vtepartinent.      Tlie   operating  olTicers   sliuuM   co-opcrati-   with   the 

nu-chanical    (ki)ariincnt    in    retlucinjj;    the    frciylit    car    repairs    by 

iirraniiing  as  far  as  j)ossihIc  that  cars  with  all-steel  constructi'm 

v  or .^wjth  steel  underiranics.  or  those  witii  steel  center  sills  he 
placed  in  the  iron t  end  of  the  trains.  It  is  a  fact  that  we  lind 
light  capacity  cars  with  wooden  undirfratnes  .r  enii>ty   tlat  cars 

'  JeaviuK  the  tenninal  on  the  head  end  of  lony  trains,  and  in  the 
niajority  of  cases  the  cars  are  hilled  tiuonyh  and  will  not  he  set 
rOlt  between  terminal  ])oints.  unless  set  off  on  account  of  draft 
gtar  fa.ili»re.  This  could  be  avoided  if  the  cars  were  placed 
tmvards  the  rear  of  the  train  before  leavin.t>-  the  terminal. 
'1  here,  are  railways  which  recognize  the  necessity  of  placing 
weak  car>  toward  the  rear  of  the  train,  and  they  provide  cards 
statini:  that  they  must  not  be  placed  more  than  15  cars  from 
the  cal'oose.      This  indicates  that    the    car  is  in  such  a  condition 

.  'tliat  It  imist.'be.  so"  1^^^  the  train,  but  is  safe  in  ordinary 

sisfyice:  to  be  hjiMled"  to  destination.  If  this  is  done  delay  and 
extra  ivvTtchin!i  ..n  account  of  draft  .near  f.iihires  would  he  elimi- 
nated, and  it  wiiubl  n.it  be  neces.>ary  to  move  the  ladin.n. 

I  he  third  cause.  "Ki»ijyh  ^witchiny  in  yards"  is  a  ijreat  factor 
ip  car  repairs.  Tlu-re  is  no  speed  limit  for  >\vitchin,i;  in  y.ird«. 
nor  are  there  any  rides  in  force  jioverning  the  sjjced  of  locomotives 

,  in  switclvinjt  Service.  If  one  were  to  confer  with  the  car  in- 
5pcct<>rs  and  obtain  thvir  opinion  as  to  where  most   damaue   is 

../dime  .to  cars.  1  think  lyni  safe  »"  Sivin.!.:  that  their  .inswer  would 
|h'  in  the  switehinij;  yards,  as  their  daily  exi)erieJUe  in   ins])ectinL; 

.  Cars  imme<hately  on  arrival  and  after  they  have  been  switched 
in  the  yard  will  corrfirrn  this.  This  is  onb  a  sniall  item  as  com- 
pared AVilli   actilSl   claniaiC;e.startC(l    in    tile   yard,    which.   tlndiiu;h 

_ the  cars- )>einir  necessarily  weakened  thereby,  is  a!.;iiravated  after 
leavins  the  terminal  antl  results  in  many  cases  in  the  cars  hreak- 
in.tiil'vwn  before  reachin.y;  destination.  A  \isit  to  a  freiv;ht  car 
y:vrd  wtll  sbtj.w  that  jti  is  just  a  <|uestion  of  how   fast  the  cars 

'cacti  be  s^^itc-hcd  tiHrether.  the  speed  that  the  cars  are  travetin;.; 
is  not  Considered,  hence  cars  are  found  buckled  iiji  in  \ar<ls  ;md 

■  the  dn*/r  year  iiulled  out  and  lyin;.^  around. 

.  '.riiertv- should  .lie  is»»jne  speed  li.n'iit  in  y.ards  to  jiriMin  tiii> 
de«tnictioh  of  cifinifuneiitv  The  time  lost  in  switchin;^;  out  bail 
lifder  cars  dantti«yd  in  the  vard  and  hi  lakiny  them  to  the  repair 
track  wi'uhltif ten  olfset  .the  time  j^ained  by  excessive  spied  used 
iii' . switch ij)y,.  The  cost  (>;£  repair in.ii  these  cars  must  also  be 
Cons^dere^^]..  a"'b-lbe  VK'otrsiinds  "'f^^^  of  ilam.iiie  done  to  tin 

contents  of  cars  that  are  not  set  out  for  rei)air>. 

What  ■i'*  tlic. nuchanical  department  doin-i  today  to  overcothc 
..these  trout^Ies^ '::;•;. ^  ^\,.^'-};.',",  /■'.-'  .■  '■'',/::-^:'.- ,  '■    ■  .'..         ,'\-:    ■'■^'■..'•(\.';: 

l:"irst,;tlte^\ ^rv  butbliiiff  >tee  to  certain  specifications 

Ay  if  h  stTonuef' types  of  draft  i:e.ir. 

::Sefnn«hapl>lyina  steel  underframes  or   steel   center   ^ilL-   and 
j.-Stevlends.  A".': ';■■■,'•■-■■■''.-■  /■'•      ■"■'■■.:•:'■■-■',  "     ^-V^"' ''!- •• : 

;V,Thir<l.applyiiiii  steel  dr.aftarm.s  to  tbe  w<iod  ceimr  -ills; 

■  .  J-Vjtinh'  appl);in,Jj   heavier    types,  of   coitjders    rmd    dr.ift    itear,  , 
and  U'-inu':  friction  draft  irear. 

The  detitaiuls  f»f  nirxlern  railroading  reiinire  the  stopjiuin 
of  a  hijih  speed  train  in  about  two  tnimues  -.{uA  the  draft  year 
is  expected  to  ab^sorb  the  shock.  The  air  br.ike  deiiartment 
can  help  to  ehtninate  the  strain  on  the  draft  --icar  by  instruct- 
tn.y  the  eniiineniin  as  to  the  jiropir  method  of  handlin;^  the 
long  trains.  The  principal  thini{  is  to  control  the  sl.ick  to  pre- 
vent it  from  nn;n ing  in, '.(ir«rtU  harshly.  Slack  in  draft  ucar 
cannot  Ix'  iirevented,  as  it  is  due  to  comi)ression  of  the  springs. 
ami  the  heavier  the  locomotive  and  the  longer  tlu  train,  the 
creater  the  care  that  is  required.  Hngiuemen  are  in>lrncted 
in  the  .lir  brake  instruction  car  how  this  should  be  done,  but 
t'?e  Jfeneral  air  brake  inspector  should  see  to  it  t^at  tin-  rub - 
Ire  followed  out  in  actual  service. 

'I  Ik-    vital   rjije-'tion    toil.iy    b.efi.ire   the   car   department    is    how 


'  ..*>■■-.■■> 


ducinii  the  damage  done  to 
p.iirs.  and  ;dso  i<eip  tite  car>i 


to   keep   these    wooden    unqerframe    cars    in    service.      The    rra 
i.'rity    of   the    railroads    arJ  destroying    the   40.(XX)-lb.    cars,   bu 
the   (lO.tKK^lb.   and   MMKXj-lbl  cars   that    were    built    with    woodei 
underframes   and   --hort    drait   tind)ers  are   not   any   stronger  and 
cannot    withstand   the   bea\\  I  service   and   severe  yard   ctmditions 
ol    tod.iy.      I  nless    the    <'per|iting    ilep.irtnunt    will    assist    in    re- 

irs  and  thu<  reiluce  freight  car  re- 
in service  li.\  marshalling  this  class 
of  car  on  the  rear  end  of  tl  f  train,  .and  exercisinif  greater  tare 
in  switching  cats  in  tiie  ya 'd.  the  cost  of  freight  car  repair- 
will  increase  an<l  the  repair  t 'acks  will  be  full  of  bad  order  cars, 
le  i>id\    other  remedy  i>  ti     sjieiid  money  to  apply  steel  center 

ranged  as  to  strengthen  the  jiresent 

Idiiiou  to  thi-   reinforce  the  end  of 

roiiyest  car  built  cannot  withstand 

yard    switching    operations   toda\. 
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-ill-  or  steel  draft  arms,  -o 
woo(Un  center  sills,  antl  in 
this  class  of  cars.  Hut  tlu 
the    severe    Us;ige   received    ii 


ROCK    ISLAND    LL  NGH    COUNTER    CAR 

The    accompanying    phot(  gr   pb    shows    the    interior    arrange- 


ment .It  oue  end  ol  a  mw  con 
car.    ju-t    put    iiUo    service    b; 


binatiou  hmch  counter  and  dining 
the    l\oek     Isl.md    Lines    on    the 
i.aliforni.iu"     train,     to     ojierkte     between     Dalhart.     Tex.,     and 
."^.inta    l\o-,i.   X.    M.     nue-half\of  the  car  is  devoted  to  a  lunch 


countir.    with    .i    siating    capa(|n\ 
tion.arv.   rexohing,   and    furni-1 
i<    etiuipped    to    h.tndle    all    or 


.1    IJ. 


lie    chairs    are    sta- 


d   with   liivli   tiacks.   .and   the   car' 
er-    (piickly.       The    remainder    of 


tlu'    car    i-    (k-\oted    to    tb--    re'-lilati< ^n    dining    car    service,    there 


Interior    of   the    Rock    Island    Lunch    Counter    Car 

being  -i.\  table-,  three  «n' one  side,  l-ach  with  a  seating  capacity 
■  >f  lour  persons,  and  iliree  on  tlie  Atlier  .-ide.  each  with  a  seat- 
inu  capacity  of  two  persons.    •;■;.■;■   "»■..-'    ■'■  i'^  '  '  -C'    ■;.'■.- >•;' 

'I  he  car  h;i-  betn  nbiiilt  at  t!uJt\ock  Isl-ui.j  -liups  for  the 
pin-piise  of  providing  a  service  sutable  to  the  conditions  pre- 
vailing  through   the   territory   in   wh  lIi   it    will   operate,   where  it 


IS  necessarv  to  maim;  in  a  fast  scbed 
are  comjj.iratively  few.  I  lining  fac 
ierative.  but  the  demanrl  for  ordin: 
i.;ri;ed  that   the  service  is  exi:ensi\e 


lie  and  where  eating  houses 
lities  on  iliis  train  are  im- 
ry  dining  car  service  is  so 
to  maintain. 


■! 
■  .1  ■ . 


^f 


•.*.•,':'.  '.-V  \*.  *    '■'•<';■•■.'.•.■ 
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AUTOGENOUS  WELDING 


Tlu-  following  is  taken  from  a  report  presented  by  C.  L.  Dick- 
vrt,  asststaiit  master  iiicchanio.  Central  of  Georgia,  at  the  con- 
\t'nti<ti  (•!  the  International  Railway  General  Foremen's  Asso- 
•  iati'-n.  Iivld  in  Chicago,  July  14-17: 

We  liavi'  the  electric  an<l  o.xy-acetylene  plants  installed  af 
.Macoti  shojjs.  C)ite?df  our  greatest  troubles  is  breaking  in  oper- 
fttors  and  iiolding  thein  on  the  .i<'b  after  they  have  learned  to 
handU  the  tnrch  successfully.  Each  craft  docs  the  welding  of 
iiietal>  that  originate  in  their  res[iective  departmeius.  A  hlack- 
snuth  <»t  the  right  caliber  would,  in  my  opinion,  he  the  right 
man  to  handle  the  welding,  as  he  has  the  knowledge  of  heating 
metals,  taking  care  <>f  expansion  and  contracticu.  wluther  or 
n>'t  the  HKlal  is  overheated,  etc. 

^Electric  Wcidinn. — A  field  in  which  electric  welding  has 
proven  very  successful  and  profitable  is  that  of  welding  ttues  to 
the  liack  flue  sheets.  We  have  in  service  today  over  90  li>co- 
motives  with  flues  welded  to  the  hack  flue  sheet,  making  a  t<'tal 
•of  about  27,000  flues,  and  we  have  our  first  engine  to   fail  on 
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■  -    FiQ.  lT-Method  of  Welding   Boiler  Sheets  by  Electric  Process 

iiiiC  of  toad  with  flues.  We -have,  however,  had  some  fe\v 
fliies  to  leatv  after  l)eing  in  service  a  short  while,  whieh  wa.s 
due  to  bad  biads  on  the  flues  when  tliey  were  weldetl  in.  Jf 
pft'rl  of  tin.-  bead  is  off ^  e.xposing  the  coppt-r,  it  is.  Very,  diflicult 
to'^gtrt  -t  gi->«'d  weld.  ■'  'v/,  ■'■-:!">  'v  '■  ■  ' :■■■■'■'■'■■'■•■■■'■,''■'■'  '-'r'.^  ':':'-y?  ■:■  '^ 
.  -fittr  first  eNpiriment  on  flue  welding  was  tried  out  on  aii 
tTgitif  lUat  was  slinpped  for  a  new  back  flue  sheet.  Tlve  slieet 
wys  so  badly  worn  and  buckled  that  it  was  inifKissilde  to  keep  the 
flites  tight.  The  flue  beads  an<l  sheet  were  thorougidy  cleaned  \vitli 
,;i  sand  blast,  given  a  lit;ht  wurkinu,  and  the  flues  were  we1de<l 
in.  I  liis  engine  wa>  put  back  in  service  June  1.  l'>13.  and  to 
date  lias  uivin  ii«i  trouble  from  leaking.  IJuript;  this  time  a 
hydro>tatic  test  was  ai)plied,  and  no  leaks  developed.  This  job 
was  done  at  a  ci»t  of  $14.()8,  where  new  flue  sheet  wnuld  have 
cost  about  i^l50.  and  the  engine  would  have  been  held  out  of 
service  for  at  least  thirty  days. 

,  .It  ts  an  easy  matter  to  get  the  fidl  life  re<iuired  by  law  out 
6f  a  set  of  welded  flues,  thereby  increasing  the  flue  mileage,  re- 
ducinu  the  cost  of  maintenance,  eliminating  overtime  in  the 
roundiiouse  and  on  the  line,  and  at  the  same  time  reducing 
the  flue  forces  in  the  shop;  - 

;     When  new  lines  arc  to  hie  "elded,  we  apply  them  in  the  usual 


manner.  yi7.:  Copper  ferrules,  roll.  Iwi^d  aiid  prosser.  A  heavy  ■  . 
bead  is  built  up  in  welding  the  flues  to  the  flue  sheet.  This  , - 
leaves  i.  rough  finish.  Some  roads  shai>e  up  tbe  beads  with  a,  v' - 
cutter,  while  others  go  over  them  with  a  beading  tool  to  smooth  :.:.' 
them  over.  We  find  this  is  not  necessary.  The  time  welding  ^'.^^ 
2  in.,  flues  will  average  14  per  hour.  In  a  few  instances  the  oper-  ;  ■  :' 
ators  Jiave  welded  as  high  as  21  flites  perhour^;; ';^r -:v-'  ;"  ;     : :  • 

\V'Jier.e  \vclde<l  flites  arc  to  be  removed  it  only  .requires  a  few  -.    '  ' 
hours  longer  to  cut  off  the  beads.     We   found   that  ilue  Sheet-      " 
is  in   better  condition  than  before  welding  in  the   flues,  as  the  ;    •" 
.weldin.g  builds  up  the  sheet  around  the  fine  holes  to  aboiit  the    ."  - 
original  thickness.     \Ve  have  a  tool  for  facing  ^ff  the   roitgh  .. '4,.:: 
surface  after  the  flues  are  remo\ed,  making  a  good,  cleaii  .sheet  "•"■/ 
for  apjdying  new   flues. 

..Welding  in  half  side  sheets  and  patches,  rei>airing  mud  rings,.  ', . 
0c.,  have^^oven  vtry  siiccessful  and  profitable  with  the  electric'';, 
process,  which  will  be  seen  from  the  following  comparison  be-";-  " ' 
tween  tlie  old  method  of  rivets  and  patch  holts.  'L/  . 

A  crack  31 J  ill.  long  developed  in  the  mud  ring  corner,  and-. ..  • 
was  electric  Aveldcd  at  a  cost  of  $1.18,    The  old  method  of  patch-  '::■. 
Hig^  would   have  c*«;^t  about  $15,   and  eiigine   would   have  been   ,V-. 
held  out  of  service  for  at  least  three  days.    Two  half  side  sheets  :V. 
wvlded  in,  JO  ft;  of  welding.     Time.  26  Ijonrs.     LaI»or  cost  SH).37.     }-. 
Old  method  abont  $42,     Two  lialf  side  ^sheets-  ai'^  halt  doof  .>    1 
sheet;  26  f^.\veldiiig.    Labor  $13.90,  old  meih<kl  aJyoirt  $61.50.  ;'V:i" 
;     On  new  smoke  box  an<l  extension  front  ends  all  butt  joints  are    -  — 
Wyldedj  saying  about  $3  on  each  job  over  the  old  way  of  straps       -■ 
ami  rivets.     Qiiite  a  lot  o>f  weldiiig  with   the  electric  outfit  iis  '  :..J .' 
being  done   bn;  tank   work.     Corners  are  cut  6«t  and  patches   ;  .; 
welded  in,  reinforcing  the  same  as  c>n  Ixjiler  work,  and  we  have    .;  ?; 
no   further  trouble  with   leaks,      ratchcs,  half  side   sheeiii.   half-    '- . 
dupjr  sheets^  and  in  fact  all  boiler  plate  work,  in  .preparing  for     ■-!. 
weldiiijg.   are  beveled  to  45  deg,.   the  two.  UHtei'  ^cdigcsv  <^  ;i 

together,    and    sheets   securely    fastened    with    temporary    iKilts;>'x 
A  Tipper  3/16  in.  thick  is  run  through,  making  a  3,  lo  in.  4Vji]|.n-  ..  ;• 
ing,  tut  the  inner  side-    The  Operatt'r,  when  welding,  weld>  fro4n-  ;•::; 
'Si(>  4  inclies  flush,  with  the  sheet,  aifid  then  g^es  hack  aitd  reinr   ,/;  ' 
fotce.s  the  Weld  to  about  (O  per  cent  of  t4Hekhc,ss  of  pthel     -*^ee 
■Figr^l:- >::::-;:;■■:.?;:  ;.■:.:  \---^^  ^  ■  y  ■■■-;;^:; :•:"•' ''^y^ '-■.■■  ^ 

Cracks  in  the  ««le  sheets;  that;  extend   frott?   one  stAybcdi   to-   • 
another^  are  V'd  on t  the  <^ame  as  preparing  a  iKitcli,  ami  ilw  stay-  .    "  , 
bohsjite  removed  and  the  holes  welded  up.     Unless  therivets         ' 
are  loose  to  b<?giu  with,  it  is  not  iiiM:essary:to  rehioyc  thviti  as    :   . 
they  do  ttot  ;Iof)scii  up  from  webhiig;  ;  .     ,     .      r      '         •;'•?• 

AX'hile  the  elt^tric  wei«hng  of  cast  in>n  a^t  a  general  prop<rsi--  v 
*ion  hias  ftot/  |rt:ov«v  sa 

utuler  stratnv^e  are  sHcoessfullv  welding  tqv  cracks  in  sm.fe?  box  ^    v 
■dOors^^and.;  fronts.'''   •   '  "■''''■-■".'''>' '^  "  '    -  ''■'..    /-'^  ?'■'.''  '  ■'.'  '':"-■.. 

:     Ivleclific  \veldii):g  has  pr|.ven  very  \;dmhle  and  profitaldc  to  nS  " V'; • 
in  filling  'ui>  ^<*i^i  links,  link  bl..cks.  l.la<lc  ja>\  s;^  s;uldlc  pockets       " 
and  Gellilr  JM^t  h<;^'es  in  driving  bojws;  weldiiig;  neiv  iiotches  in  ^  V 
•  luadranrs.  Worn  places  in  fr,Tme.s  caused  by  spring  rigguigwejir-       .; 
in.ii :  building  u|>  piston  tits  to  cr.ts<hea<is.  rod  VntI-*  and  .strap*;    ',., 
in  fact  everything  tliat  is  worn  or  lyv.keii  that  it  is  possible  to  M.V 
reclaim:  at  a  prbiH;    There  is  nivUmitltiriit>iu^fulness.  as  we  i   ; 
always  find  si'Uiething  new  to  be  daitei^:'V:.^V:/.i.;,:-      -         '  ^ r  C 
;  C)xy-acctyl>-iic     //■t'Wj^;.?.—Ox}-acet>1ene    process    of    Welding'     '" 
and  cutting  has  passed  the  e.viHriinejrt.-il  >tni;e,  and  jias  nia<1e  a       i>; 
more  rapid  growth  in  tlte  past  few  Vears  in  railroad  work  than  -C/ 
all  the  preceding  years  combined.    Tire  Central  of  Georgia  Shop      /V' 
at   Macon  is  now  IxMug  equipped  with  a  strictly  up-to-date  plant,  .V 
wliicii  is  being  installed  by  the  Ox  weld  Railroad   .'service  Com- :'    •  > 
pany.     The  generator  house,  which  is  li>cate<l  a   short  distance-^:     ,. 
fmtiT  the  main  shop,  consists  cf  three  rortms.     In  tlie  first  rootn  iv' 
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we  have  a  400-11).  total  capacity  generator.  In  the  next  room 
we  have  a  twenty  cylinder  manifold,  and  the  next  room  is  used 
for  supplies.  The  generator  is  duplex,  having  two  generators — 
one  on  each  side  of  a  gas  bell.  In  this  way  there  is  never  any 
delay  in  charging  the  generator.  The  manifold  works  on  the 
same  principle,  having  ten  250  cu.  ft.  cylinders  cut  into  line  at 
a  time. 

-■  The  two  gases  are  piped  through  the  erecting,  boiler  and  tank 
shops,  stations  being  located  at  most  convenient  places  to  reach 
the  work.  In  the  erecting  shop  we  have  stations  between  every 
other  pit,   making   it   possible   to   reach   any   part   of   an   engine 


Oil  iVeld.  Top  andBofhm 
Frame  Rail 


Old  Break 


'  '.;.  ;  In  rrelds  of  ihis  character,  fhe  firdme  is  Jacked  open 

'-.  ':■  :'■■:  all  are  can  get  and  yvedge  forced  in  as  thick  as  i^e  can 

':'''•_    c  ■'       get  if  ~  il  allowed  for  expansion. 

■  Fig.  2 — Difficult  Oil   Weld,   Top  and    Bottom    Frame   Ralls 

with  a  short  length  of  hose.  The  stations  through  the  boiler  and 
tank  shops  have  the  same  spacing.  / 

\\  c  arc-  installing  the  low  pressure  system,  which  means  an 
acetylene  pressure  of  less  tiian  one  pound  per  square  inch.  The 
constant  pressure  obtained  in  the  low  pressure  system  is  an  as- 
surance of  a  neutral  coi'.e  on  the  blow  pipes.  The  oxygen  line 
carries  40  lb.  pressure  in  the  pipes,  with  proper  adjustments  at 
the  blow  pipe.  The  acetylene  valve  on  blow  pipe  is  opened  wide, 
leaving  only  the  oxygen  valve  to  be  adjusted. 

Oxy-acetylene  welding  and  cutting  is  indispensable  in  a  railroad 
shop.  In  cutting  it  has  the  field  to  itself.  The  cutting,  alone,  is 
a  paying  proposition,  saying  nothing  of  its  many  advantages  in 
welding  over  other  methods.  Our  practice  in  removing  fire- 
boxes is  to  cut  the  fireboxes  up  into  sections  with  the  oxy- 
acetylene  gas,  and  punch  the  sheets  out.      The  average  time  in 


F'loor  or  Ground 


.yl.       Fig.  3 — IVIethod  of  Laying  Pipe  for  Oxy- Acetylene  Systems 

cutting  out  a  firebox  in  this  manner  is  five  hours,  thereby  saving 
the  breaking  of  the  staybolts  and  radials.  Following  are  some  of 
the  most  important  jobs  that  we  have  done  in  boiler  department, 
and  the  life  and  results  from  the  oxy-acetylene  welding : 

Half  side  sheets  and  half  door  sheet  welded  in  a  firebox  May  15,  1912. 
No  trouble,  still  good. 

Half  door  sheet  welded  in,  June  28,   1912.     Xo  trouble,  still  good. 

Half  door  sheet  and  patch  in  side  sheet,  welded  January  18,  1912.  Patch 
in  side  sheet  failed  March  10,  1913. 

Four  patches  welded  in  outside  firebox  sheets  where  spring  gib  wore  holes 
in  boiler,  October  31,  1912.  These  patches  are  still  good.  Never  gave 
any  trouble. 


_'5,    1911.      Still   good,  no  trouble 
Half  side  sheet   10   ft.   4   in.   lofcg, 


2  in.  of  this  weld  gave  way.     Tr 
Half  side  sheets  and   half  door 


Half  door  sheet,  extentling  8  iil  on  each  side  sheet,  welded  in,  November 


About 


X 


welded  in,  November  4,  1912. 
uble  stopped  by  caulking, 
sheet  welded  in  the  firebox,  February  27, 
1912.  The  weld  oti  right  side  sh«  et  failed  May  6.  1912,  had  to  be  patched. 
Halance  of  job — good. 

cor  lers   welded    in,    December   24,    1912. 


rir.g 


Nc 


two-fliiris    of    fire    door    hole,    November    12,    1912. 


Patches   at   front   mud 
trouble,  still   good. 

New    collar    weldetl    in 
No  trouble,  still  good. 

Half  door  sheet  welded  in,  MayJ26,   1913.     No  trouble,  still  good. 

Two    cracks    welded   in    toi>   knudkle    of   back    flue   sheet    flange,    September 
30,   1911.     Weld  held  until  firebox   was  removed  in  November,   1913. 

Two     i)atches    welded    on    bottot  i    corners    of    back    head,     March,     1913. 
Patch   failed   on    right  side   in   Aug  ist,    1913.      Repeated  attempts   were   made 


to    weld    this    by 
patch  bolt  patch. 


electric    process 


ut    failed,    and    finally    had    to    resort    to 


h^ets 


The  cutting  torch  is  used  vary  extensively  in  the  boiler  depart- 
ment.   All  patches,  all  side  sheets,  all  fire  boxes,  and  all  holes  in 


Fig. 


ront  Tube  Sheet   Repairedl  by  the  Oxy- Acetylene  Process 


the  cab,  cab  and  running  boards,  ;  re  cut  with  the  oxy-acetylene 
torch. 

Thermit  Welding. — The  welds  ive  have  made  with  thermit 
have  proved  very  satisfactory.  Hsve  quite  a  number  of  frames 
welded  that  have  been  in  service  several  years.  Some  few  welds 
failed  in  service,  the  percentage  of    allures  being  very  low. 

Oil  Welding. — Oil  welding  of  loapmotive  frames  has  been  the 
practice  at  the  Macon  shops  for  tie  pa.st  two  years.  Quite  a 
number  of  welds  have  been  made  puring  this  time  which  have 
proven  very  successful.  The  success[  of  oil  welding,  like  all  other 
methods  of  frame  welding,  depends!  largely  on  allowances  made 
for  expansion  and  contraction.  Th^  most  difficult  job  we  have 
found  is  shown  in  Fig.  2  where  top  bnd  bottom  rails  are  broken. 
We  have  made  two  welds  of  this  nature,  one  of  which  failed 
and  the  other  still  in  service. 

There  is  but  little  expense  attached  to  this  method  of  welding. 
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The  outfit  consists  of  small  oil  burner,  oil  tank  and  two  small 
battering  rams.  The  entire  outfit  is  mounted  on  four  wheel 
truck  which  is  easily  handled  around  the  shop.  The  material 
used,  crude  oil,  fire  brick  and  fire  clay,  costs  about  $2.  The  bal- 
ance of  the  expense  is  labor,  which  amounts  to  about  $6,  mak- 
ing a  total  cost  for  preparing  and  welding  frames,  an  average 
of  $8.  In  preparing  a  frame  for  welding  we  cut  out  straight 
through  the  frame  where  it  is  broken,  with  the  acetylene  torch, 
trimming  oflF  afterwards  with  a  hammer  and  chisel  to  get  rid  of 
the  scale  and  burnt  metal  made  with  the  torch.  The  frame  is 
then  jacked  apart  and  good  hammered  iron  inserted,  leaving 
projection  of  1/2  in.  all  around.  A  furnace  is  built  around  the 
frame  with  fire  brick,  leaving  an  opening  for  the  burner  which 


Fig.   5 — Three- Fourths   of    Door   Sheet    Removed 

is  placed  within  a  few  inches  of  the  opening.  When  the  frame 
is  brought  close  to  the  welding  heat,  the  oil  is  cut  down,  allow- 
ing the  heat  to  soak  thoroughly  through  frame.  The  "oil  is  then 
gradually  increased  until  the  frame  reaches  a  welding  heat,  and 
the  jacks  are  removed,  letting  pressure  come  on  the  weld  before 
the  furnace  is  knocked  down.  The  furnace  is  tlien  knocked 
•down,  and  hammers  and  battering  rams  are  used  for  hammering 
ui)  the  dutchman,  leaving  the  frame  slightly  reinforced.  While 
the  heat  is  on  all  .surplus  metal  is  chipped  off. 

We  have  foimd  this  method  of  welding  to  be  the  most  eco- 
nomical, just  as  good  as  any.  and  better  than  some  methods  of 
heavy  frame  welding  that  w^e  tried. 

U'cldius  Practice  on  the  Atlantic  Coast  Line. — For  all  heavy 
■work,  such  as  locomotive  frames,  thermit  is  used.  For  light 
Mrork,    such    as    boiler    and    tank    sheets,    steel    car    parts,    small 


broken  castings,  iron,  steel,  brass,  aluminum,  etc.,  the  oxy- 
acetylene  process  is  used.  With  thermit  perfect  welds  on  loco- 
motive frames  in  almost  all  localities  have  been  made.  The 
average  cost  for  making  thermit  welds  is  from  $15  to  $20,  not 
including  the  reinoval  or  application  of  parts  necessary  to  make 
the  weld. 

The  cutting  torch  is  used  for  a  variety  of  operations.  The 
welding  torch  is  used  to  repair  broken  cylinders,  all  kinds  of 
boiler  work,  broken  steam  and  exhaust  pipes,  air  pump  heads,, 
gear  wheels,  pulleys,  built  up  the  inside  lap  of  slide  valves, 
malleable  iron  parts  for  cars,  parts  for  air  drill,  cast  steel  parts 
of  various  shapes,  brass  parts  such  as  lubricators,  brass  and 
aluminum  castings,  and  in  fact  there  are  very  few  parts  which 
are  usually  found  about  a  railroad  shop  which  cannot  be  repaired. 
Autogenous  welding  has  very  materially  reduced  the  cost  of  re- 
pairs, and  in  addition  the  engines  are  not  kept  out  of  service 
near  so  long  as  they  would  be  had  it  been  necessary  to  make 
repairs  in  the  old  way.  In  the  boiler  shop,  alone,  the  oxy- 
acctylene  process  has  reduced  the  labor  cost  20  per  cent  or  25 
per  cent. 

Welding  Practices  on  the  Dela7i.'are  &  Hudson. — That  road  is 
making  a  very  considerable  saving  with  the  electric  welding, 
and  discontinuing  its  use  would  mean  the  manufacture  of  a 
great  many  new  parts  tliat  are  now  built  up  and  reclaimed. 

The  oxy-acetylene  system  was  installed  last  year  by  the  Ox- 


'  "    "    F'O-  6 — Copper  Safe  End  on  Charcoal  Iron  Tube       V-'-  .;.-..;...:" 

weld  Railroad   Supply  Company.     The  class  of  work   done  in- 
cludes the  welding  of  various  castings  when  defective,  building  . 
up  of  the  worn   surfaces  on  the   heavier  castings   (as  this  is  z ■':.'■ 
surer   process    than   the   electrical)    welding   of  engine    frames, 
which  are  not  always   successful,  welding  engine  truck   f rames  :- 
and   cradles,   all    frame   braces   and   brackets,   plugging   holes   in  ..  • 
heavy  motion  work  parts,  reclaiming  nearly  all  tender  bolsters,  i 
guides  and  pedestals,  cracked  locomotive  bells,  etc.     On  boiler 
work  all  firebox  door  sheets  are  welded  when  they  join  in  the 
fire  door  hole,  patches  to  boilers  are  applied,  and   sections  to 
Hue  sheets  and  l)roken  bridges  are  welded.     In  cutting,  this  sys-  ' ' 
tern  is  indispensable.     AS  to  cost  the  total  saving  shows  a  con- 
siderable balance  in  favor  of  autogenous  welding,    .v-!;-^.      ,.;..;^^ 

Some  of  tlie  features  to  be  guarded  against  with  this  system,  i_ 
especially  if  the  shop  is  piped,  are  leaky  joints  in  pipes,  hose, 
fittings  and  connections.  Keep  the  water  bottles  filled  to  pre- 
vent explosions,  instruct  the  operators  as  to  the  use  and  abuse  of 
torches,  and  use  every  means  to  consume  the  least  gas,  all  of 
wliich  rapidly  runs  up  the  expense. 

The  Gi)ldsniiih  thermit  weld  system  is  used  for  welding  nearly  •>  • 
all  engine  frames,  this  having  proved  the  most  desirable.  The 
points  to  watch  to  make  a  .successful  weld  are :  Watch  and  have 
the  surface  hard  and  clean,  as  slag  does  not  make  a  good  weld. 
When  welding  a  frame  with  two  rails,  that  is,  a  top  and  bottom 
section,  heat  the  section  which  is  opposite  the  break  to  a  red 
heat  before  pouring,  so  as  to  eliminate  the  contraction  in  the 
welded  frame.  Fjilarge  the  weld  as  far  as  possible  to  msure 
strength.  This  method  is  used  also  in  welding  broken  spokes 
in  steel  driving  wheels.     However,  it  is  necessary  to  return  and 
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we  have  a  4()0-U>.  t-a:tl  capacity  liciurati-r.  In  tlu'  inxt  I'l'iii 
we  have  a;  tWfiify  tnlindtr  inaiiit<ilil,  ami  tlic  lu  xi  ri">m  i>  u>vtl 
for  supplici*.  I  he  gciivralur  is  dupkx,  haviny  tu..  >i^.■Iu•ral<'r^-~ 
one  on  edch  !<i«lc  of  a  gas  bell.  In  this  way  thvrc  is  nvwr  any 
delay  ill  charying  the  gc-ncrati^r.  T\h-  inaniioM  \\,.rl<^  ,.ii  iln 
sann-  i»rincii»K\  h;t\i!;ii  till  250  cu.  ft.  cyliiuk-rs  lut  int.>  liiu  at 
a  time. 

The  two  |{a-*t'S  are  piped  tlir^nuli  :lic  irciiini:.  In-iKr  and  tank 
shops.  sVjttoils  hointj  loeat«-d  at  nn'st  (.■'nvmimi  jilai'is  t"  rrarli 
the  Work.  In  ihv  iTcctiiiL;  shirp  \\e  havi-  >taiiioi-,  l.itnun  iwiy 
Other   pit,   nuikiirg   it.  possible    t<>    riarli    any    part    "i   an    i^ni;ine 


\-':'y^ 


zm  L 


Old  Break 

Oif  Mftfe/.  Top  and  Boffom 

Frame  Rail 


Old  Break 


■  '\:*- 


•:;;^'v- 


:  "y',    fn  ivelds  of  fhi<i  character,  ^he  frarrre  is  Jacked  open 
.   '■'     -all  vtie  can  gef  and  tvedge  forced  in  as  thick  as  are  can 
■  ■ .  g*f  If  ~  si  a lloyifed  -for  expansion. 

■Fig.   2 — Difficult   Oil    Weld.    Top   rind    Bottom    Frame    Rails 


wiilf  :»  sJiiSrt  k'n.?tli.  of  hose     Tlu-:  >^^  the  !">ikr  and 

,taijk  shoi>>  have  the  sanic^pacintf.     • :  ^  •      :-  -:  ;  . 

\\  t.  ate  installinu  the  \<\\s  prx'ssiire  sxsteni.  which  nuans  an 
acetyUi'L'  pres>ure  III'  k.sv  than  one  jxtund  iht  Minare  inch.  The 
COti>t;Mtt;  pressiire  f>titaiiiv«l.  Ill  the  luw  pres>nt-e  s\>teni  i>  an  as- 
^uiaiiee  i.'f  a  ik-uiralxoikv Vrn  the  Wow  pipes.  Ilu  o\.\t:en  line 
carries. 4t»  lb.  prVs-nre'  in  the  pvpes,  with  jiruper  adiiislnvents  at 
the  b1"W  in'pe.  The  aretykne  valve. <n  bhnv  pipe  is  opened  wide. 
Icaviiit^  only  the  <>\ygvil,  valve  to  be  ad.iu^ted. 
^;.O^y-acttylc»e  wd(l:ii«i  andivijttinjii  is:  iH<h>pen>alile  in  a  railrua<l 
shop.  .Ill  tutting  itljas  the  lield  r.K  ir.self.  The  cnttinir,  ivloiie.  i-s 
«^  paying  pn-i)r.Mtion,  sYn  itVi,'  iiothinii  .-f  it -s  many  advantas.:es  in 
^velding^-oyer  other  method?*.  Our  practice  in.  renvAinir  iVrt;-: 
bicvxesvis-  to  civt   this   fiirt^^^^^  rtrto    secti<iiis    with    the   o.w- 

accrylt'ite  -i^HJ*.  itivd  pniieh   tl:\e  ■  sheets  Viut      The  averajie   tinu-   in 

F'foor  or  Ground  ■■  ■  -i 


•■i"-.- 


\Flg.  3 — Method  of  Laying  Pipe  for  Oxy- Acetylene  Systems 

Cuttin<^  out  a  (Irebfjx  in  this.  iTianner  is  live  boni->.  liureby  .savin.y 
the  bre.'vkinii  of  the  staybiitts  and  radials.  Follovvin).;  are  some  of 
the  t  no  St  important  jolis  that  we  have  done  in  boiler  department. 
and  the  life  and  resuhs  fnwn  the  I'.xy-acetykne  weldini; ; 

Half  side  sheets  and  half  door  shc<ft  weldt'd  in  a  firebox  May  1.'.  1912, 
jfo  troulilf.  Mill  pood.  "  v 

IJiilf  door  >b"tt-t  welded  in,  jfuhc  2S,   t9tj.     Xo  tronlile.  .«till   Rood. 

TIalf  door  sheet  and  patch  in  sld^e  sheet,  nd<kd  j.inii.iiy  l.v,  I'nj.  Patch 
in  side  sheet  failed  March  10.  1 913. 

Four  patchc*  welded  in  ntUNJdc  ftrebox  Slic^ts  where  s|iriiiK  cih  uorr  holes 
in  lioiler,  Ot«it*r  M.  1912/  -Thesit  patfhe*;  are  slill  jrond.  .Never  jt^ive 
any  tronblc,    :■■■■'■  .:   .',..  ^  .  ,- 


ll.llt'  (Kiiir  sheet.  eNlotidirj;  .•»'  !i\|  on  caili  -ide  sheet,  weMed  in,  November 
-'.=  .    I'<ll.      .*Siil|    Kood,   no   trotdJe. 

Il.ill  sitle  sbeit  It)  ft.  4  in.  lolw.  welded  in,  November  4,  IVIJ.  About 
J   in.   of  this  weld  gave   way.      TrJuliii    stoiiped  by  canlkinj;. 

ll.llt  side  sheets  and  ball  <Iihm- llRHt  \oldol  in  the  tirel)oN,  February  27, 
I'MJ.  Tile  weld  on  rinht  side  A\\\  l.iik.l  .M.ty  d.  IVIJ,  h»d.t-H  be  fiatehed. 
I!;ilafee  of  jf>b-^tr''»;d. 

I'atcbes  at  front  ntntl  rii  «  eo!|(r>.  weldi>I  in,  IkuniluT  _'4,  Vi\l.  No 
trouble,    still    nuoil. 

New    C"ll;:r    \\eblt;d ,  iii,  tivo-thtrJt  of   lire!.  do.t)T':.\M>l«,    Noveniber    !■_',    l''!. 

.\o  tr.iuliK,  ^till  mtotl.-  ,'■.•.■■:..;_;  "'l'-.-.'-.  .■■".'-,':■   ',.'-    .•.■-•  V -v-' -   ^"     ' 

Halt   ilo.  r  slieet   welded  in. Mavfefi,   191,?^.     No  li-<iubte.  still  jroott. 


Two   crack*    welded    in    to'i   knu 
MK    t'Ml.      Web!   held  until   tirebox 


Ic  of  Ijaek  flue  slu-et  tlanue.  Siiitetnbi  i 
ivas  nmovt'd  in  November,  1913. 
IwM  ri.itvhes  welded  on  boiUM  i  «*orncFs  .of  back  head.  March,  1913. 
l*::tcli  failed  oii  right  )'ide  in  .-Viig  ist.  J9H.  Repeated  attemi>ts'  were  hiade 
!>•  weld  this  by  electric-  jiroCeSs  .fut  failed,  and  t'nially  had  to  rcs*>rt  to 
jintch  b*>lt  |iatch. 


'Hie  cfil tinu  t'  rcli  is  n>ed  \ 


ir\   e\tensivel\   in  tlie  boibr  depart - 


meiu.     .\1I  p.iiclies.  all  >i(li'  slileis.  .ill  lire  boxes,  .'itid  all  holes  in 


Fig. 


ront  Tube  Sheet   Repaired 


by   the   Oxy-Acetylene   Process 


e  cut  With  the  ••X}-*aeet\ line 

ve    have    tn.lde   with    tliermit 
e  (piite  a  ninnbi  r  of   frames 


the  cab,  calt  and   rinmiiVL;  l>oards.  ; 
tordi. 

Thcnnli    li,l(iiii-.~-'Vhi.-    welds 
iiave  proved   ver\    satisfaciorv .      Il;i 
welded  tliat  ba\e  Imii  in  service  se  eral  years.     Soim-  few  weld* 
failed  in  service,  tile  i»ercentai;e  of     lilnres  beinu  vt  ry  low.  • 

Oil  II  <7<///(.;'. — ( )il  weldini-  of  loc  inntive  frames  lias  Iieen  the 
pr.tctice  at  tlie  .Macon  sin  ps  f..r  tie  iiast  two  years.  Onite  a 
number  it  uibis  li;i\c  lieeii  made  lliirin^  this  time  wbich  have 
proven  very  successful.  The  succesil  of  ,,il  weldiny.  li|<»-  .-,11  ..tlur 
methods  of   frame  weldini:.  de|iendsl  lar,t;ely  on  allowances  nuule 


lor  expansion  and  coinraction.     Th 
lound  is  shown  in  l-"ig.  2  where  top 
We   have   made   two   welds  of  this 
and  the  other  still  in  service. 

.1  here  is  bitt  little  exjtcnsf  .ittache 


iiKjst  ditlic'.dt  job  we  have 
ind  bottom  rails  are  broken, 
latnre,   one   of   which    failed 

to  this  method  of  weldititi. 


-r- 

4- 


•  >    .1.-    .  S  f  > 


).:  ■  ••  ■ 


Xo\-KMBER.  19H;• 


:  I^\II  WAY  AdE  GAZETTE,   MEGHANtCAL   EmtlQK 


585 


-^^\ 


% 


■I  he  out  lit  consists  of  stnaU  oil  luirnor.  oil  lank  anil   two  >mall 

Matter jnj,'   rams.     The   entire   outfit   i«^   mounted   on    four   wheel 

uck   which   is   easily   handled   around   the   shop.     The   material 

.>id.  crude  oil,  tire  hriek  and  lire  clay,  costs  about  $2.     The  bal- 

niW' of  the  expense  is  lahor,  which  amounts  to  about  $6.  mak- 

!im  a   total  cost   for  l)reparinj>,   and   wildinjr   frames,  an  average 

if  S^*'.     In   preparinti   a    franie    fur   wel<linii    we  cut   out    straight 

ihr'>ugh  the  frame  where  it  is  broken,  witli  llie  acetyleUL-  torch. 

jriinming  off  afterwards  with  a  hammer  and  chisel  to  get  rid  of 

'the  kale  and  burnt  metal  made  with  the  torch.     The   franje  is 

-llieH    jacked    ai)art    and   good    hammered    iron    inserted,    having 

ijirojcction  of   'S   in.  all  around.     .\    furnace  is  built  around  the 

•  frame  with  tire  brick.  lca\  ini-  an  openinti   fi^r  the  burner  which 


...'/;•.•      Fig.   5 — Three-Fourths   of    Door   Sheet    Removed    .;'.::;     ' 

-^is  placvd  within  a  few  inohi  s  of  the  opening.   '\V"luh  the  frame, 

is  brou'^lit  close  t«»  the  welding  heat,  the  <>il  is  cut  down.  allo\\> 

jug  tlie  heal  to  soak  thoroughly  through  frame.     The  oil  i»  then 

-gradually  ittcreascd  until  the  frame  naclu-  a  welding  heat,  and 

the  jacks  are  tenfov  1(1.  Kiting  pressure  come  on  tht'  weld  before 

the    furnace    is    kuntkcd    (lnwn.      The    furnace    is    then    knticked 

•  <l'>\vu.  and  li.iinuKrs  and  I)attering  rams  are  used  for  hanmieriiig 

:i!p  the  dutehman.  leaving  the  frame   stisjlnly  rein f(  .reed.     While 

.the  heat  is  on  all   >urplns  nutal  is  ehiiiped  ofT.      .■.:;■    .,;■;;, 

We  have   found  tliis   luetli'Ml   <.f   wilding  to  be  the  Vnost  eco- 

'Uojuieal.  just  as  go.xl  as  any.  and  better  tljaiv  some  methiHjs  of 

Jlieavy  franie  Avehling  that  \\:e  tried.         ;    '     •  ^^       *  .    '^  '     "  '  -! 

:.;  If'eldw}*  t'ractii't'  on  the  Atlaiitiv  Ci>(7iA  r^»f4\— ;tf«>r  all  heavy 

r  work,   such   as    locomotive   frames,   thermit   is  ivsed.      l"or  light 

•work,    such    as   boiler    and    tank    >heets.    steel    i"ar    parts-  small 


brol^en    castings,    iron,    steel,    brarJs,    aJumininn.    etc.,    the   <>xy-  ' 
acetylene  proce>.s  is  Hied.     Whh  thermit  perfect  welds  on  loco- 
motive   frames   in    almost    .ill    localities    iiave   Iw^en    made.       Tile 
average  cost  f«)r  making  thermit  weld;*  is;  from  $15  4o  S20.  not 
including  the  removal  or  applicati<jn  of  parts  necessiTy  to  mik* 

the  weld..    ■;•■■■",.■':   '^'■; ■'.-•■;.' ■       ':''■''-■■  -'y'  ./■■'.,■■    ■''^''--  ■:  v  -  ■"■.,    ■ .' 

The  ctittinff  torch  i;>iise«l  for  a  vafivtyf  »f  «i!perations.       Ihe 

welding  torch  is  used  to  repair  broken  cylimlers,  all  kinds  of 
boiler  w+irkyhrokensteani  and  exhau.st  i>ipes.  air:  putnp  ht-ads, 
gear  wheels,  imlleys.  built  uji  the  inside  lap  i>f  sUde  valves. 
nTalleable  iron  parts  for  cars.  i»arts  for  air  drill,  i'a>t  steel  jtarts 
of  variijAis  shapes,  brass  parts  such  -as  llibricators,  brass  and 
alnminwm  CastiiigSj  an«l  'n  fact  there  arijr  very  fow  j>a«s  which; 
are  usually  fonud  aTv'  mt  a  railroad  shop  w hich  c;unn  >t  T»e  repaired. 
AtuogeH<»us  welding  h:v<  ver\  n>nteri:iTly  reduce<l  the  Cost  of  re- 
pairs, aii<i  ^«  ;Lddiji"n  lite  engines  are  not  kept  out  -oi  service 
near  so  Aong  as  (hex  W'.>nld  be  had  it  IxH^n  iiecess^ry  to  inakc- 
repaifs  in  -the  (?ld; way:  In  the  iKjilt^r  sh'^p,  alone,  the  oxy- 
acitykne  pr«:)cess  has  reduced  thelabot  cost.iO  .jierveiii  or  35\ 

per.  cent.';  ...  -^'      '\;-       .     •  ■  ■     /•  .7    v "  .-"  '^  '■ 

IV^ldiii^  Fro^ficcs  ihi  /j^c  />.'/aJ>;ii>v  «Jr  //W^f<'»ti^Thirt:  road  is; 

makiiig   a  wiry  eoiisi-dendde    sa\  ing  Avitlv  the   electric .  weldiiijs. 

and    discontimting   its    use    would    tiiean    the    mamifaciure  of  a. 

great  niany  new  parts  tljat  are  no\\  Iniih  iip  and  rcclainied;      :    • 
The  oxy-aa tyltne  sy>iem  was  mslalled  last  year  In   the  Oxr ' 


:.>..:.;^ 


.;;     Fij|.,6r— Copper  Safe  €nd  on  Charcoat  tron  Tube     =      ' 

\vdd  itailfoad  SupiViy  ri«ni]):uiy.     T1h\  diiss  «'f'  work  done  in- 
cluile-s  the  welding  of  various  castings  when   ilefVctivc.  budding;  , 
i<p  of  the   worn   surf:ree?  OH   lite  hA:a\4vrv;ca>tMi|is:<-as  this   *:»_  a  _ 
<a«i^er :  jjjipjGu^'  ihan^tiie>  ejecuical )  >  elidlirig   of  -engine   ft5i)ncs»  ' 
whJcii  arc  nor  aiwWs  successful,  wehhug  eiVgrne  truck  frjttne& 
anil  cradles,  all   ft^ameliriicv^  and'  brackets,   fdugging   holes  in/;  . 
heav\   inotion  wurk  I'^nis.  reilrtiming  neaf^ly  all/tender  boUierSj 
guides  lind  pedestals,  cracked  loo^njotivit  hells^^eic.  ,  t)jn  hoiJer 
\\ ork  all  tirtl M»x - (l«;itjr  slu et s  are  wcldt'd/ ttlun :  Hh y  JH da  in  tlie 
fire   dooT   hole,   patches   to  lioilvrs;  are   applied^   atv<l   sectiuis  Iti 
llue  shciets  aiwl  br.iken  bridges  are. \< elded.     In  giating.  ilijs  >>s--  ^ 
teni  i;*  in;dispen5al)le^.    As  io  cost' the  H>ti;»l>avinS- sheets  a  ^  v 

;  siderajde  balance  iu.>favor  of  aiitogctloUsU elding.      ";;'/"; 

.^oine  of  the;  fv.'ttiifes  to  tie  guank'd  -ag-aiiixt  with  this  sy-.lJt-ni,   ; 
■e>p(-cially  if  the  sh<>ii  i>  pipviL  are  leaky  joint >, in  pipes,  hose,  ;. 
tiltiugs  and  counection>.     Keep  the  w;atcr  hi.Htlvs- iiHt'<l  to  f»re-.    ■ 
:  vent  e-xphVfyfon.s.  iiistruct  tlu-  ^^perat^iTs;as  tcj  tin?  Use  anilabuse  of 
torcbvsv  anir iisc  eyer>-  nuims  t.i;vv'«''^nme-lhe  least  gas,,all  of:  , ' 
which  rapidlyfuns  up  the  expiixe.       %    ',•    ,  ;-      ; 

The  tiohKniith  theniiit  wihi  >\  stem  is  "uSed  f«»r\vvldiiig  liearly  ;i 
idl  engiiic;frailK'^i,this  h^'^iug  prined  the,  tnost  de^rahle.,    The.y 
points  to  watch  tiy  make  a  successful  weld  are:  W;ifeii  and  have-;  . 
the  surface  hard  and  cleaii.  as  sl;ig  does  not  make  a  good  weld.;V 
When  webhng  a  frame  with,  two  rails, -that  is,  a  lop  and  boltofll  5 
section,  heat  the  section  which  is  opposite  the  brealc  to  a  red; 
heat  ^'f<«■e:  pouruig.   so  as  to  eJiminate  ;tlfe  comraetiim  in  the. ;., 
weltied  ftiime.      Ivnlarge  thv  weld  as   far  a>   possible  to   insiire 
strength.     This  nuthod   is  tiseil  also  iu  wehhng  broken   spokes 
in  steel  driving  wlK-els.     However,  it  is  necessary   to  rjeturn  and     ; 
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..  *hiiTi  the  rim  of  wheel  due  to  contraction,  unless  the  entire  sec- 
tion is  cut  out,  rim  and  all,  and  raised  about  ]4  in.,  the  amount 
of  the  shrinkage  on  wheels.  This  pays  on  wheels  with  retaining 
rings. 

■;/  Welding  Practice  on  the  Chicago,  Mikcatikcc  &  St.  Paul. — 
In  regard  to  the  welding  of  locomotive  frames  at  the  Dubuque 
Shops,  Iowa,  with  crude  oil:  Over  200  welds  successful  on  all 
parts  of  frames  have  been  made  in  the  last  5  years.  If  the  frame 
is  broken  through  the  back  or  the  brace,  or  the  leg,  the  break 
is  drawn  together  with  clamps  and  the  exact  length  is  taken. 
Then  a  2  in.  hole  is  drilled  down  through  the  center  of  the 
break,  and  an  air  power  hack  saw  saws  out  the  broken  parts, 
leaving  a  straight  surface.  Then  the  frame  is  expanded  about 
Js  of  an  inch  with  screw  jacks,  and  a  tin  template  is  made  to 
fit  the  opening,  and  a  block  is  machined  to  the  template,  making 
a  nice  fit.     The  block  is  driven  to  place  ready  for  welding.     A 

•furnace   is    then    built   allowing   2J^   in.    from   each    side   of  the 

'Ablock,  and  iVi  in.  on  the  top  and  bottom,  and  extending  out 
about  13  in.  from  the  frame.  The  burner  is  then  started,  and  in 
a'cut  two  hours  on  a  section  5  in.  x  6J.1  in.  the  frame  will 
be  ready  to  weld,  which  is  done  Ijy  dropping  out  the  jack, 
alli)wiiig  the  pressure  to  come  forward  and  make  a  perfect 
butt  weld.  The  burner  is  quickly  removed,  and  small  battering 
rams  are  used  to  wHd  up  the  sides.  If  the  frame  should  not 
come  to  the  desired  length  a  heavy  battering  ram  is  used,  and 
with  a  few  blows  the  frame  is  brought  to  the  proper  length. 
One  of  the  particular  points  in  the  frame  welding  is  to  be  sure 

'  to  get  the  grain  of  iron  placed  the  proper  way  in  the  frame. 
Also  the  average  cost  in  welding  these  frames  is  about  $7.50  for 
blacksmith  work  and  $8  for  machinist's  work,  making  a  total  of 
$15.50. 

Conclusions. — Experience  now  indicates  that  the  two  methods, 
•electric  and  oxy-acetylene  welding,  have  advantages  over  each 
other  in  certain  different  operations.  For  welding  tlues  to  back 
flue  sheet,  filling  in  on  caulking  edges,  reinforcing  small  corroded 
parts,  or  where  it  is  important  to  Cijniine  the  high  temperature 
to  as  small  an  area  as  possible,  due  to  contraction,  the  electric 
process  is  superior. 

I'or  large  boiler  patch  work,  new  half  or  whole  side  sheets,  long 
cracks,  or  in  work  where  suitable  provision  for  contraction  can 
be  readily  provided,  and  in  cutting  or  removing  defective  parts 
on  old  sheets,  the  oxy-acetylene  excels.  It  is  therefore  clear  that 
in  large  shops  the  installation  and  use  of  both  methods  is  not  only 
desirable,  but  an  excellent  paying  proposition. 

When  the  oxy-acetylene  system  is  used  precautions  shoidd  be 
taken  when  pipe  mains,  valves,  and  fittings  are  first  installed.  An 
excellent  method  is  to  use  galvanized  pipe  with  all  screwed  con- 
nections soldered  over,  and  leak  gaskets  at  all  flanged  connec- 
tions, after  which  the  pipe  mains  are  encased  in  concrete  with 
small  expense  as  outlined  on  Fig.  3.  All  valves  should  be  lead 
seat  and  tipped  which  can  be  applied  to  ordinary  globe  valves. 

The  use  of  the  apparatus  and  particularly  the  torch,  requires,  like 
everything  else,  some  intelligence  and  experience  to  obtain  the 
best  results.  The  most  important  feature  the  operator  must  learn 
is  to  so  manipulate  his  work  as  to  avoid  as  far  as  possible  exces- 
sive contraction  of  cooling  parts.  W'elding  of  long  vertical  cracks 
or  seams  of  firebox  sheets  can  be  nicely  provided  for  by  a  small 
running  stream  of  cold  water  each  side  of  crack  while  the  weld- 
ing is  in  operation  and  the  heating  of  sheets  thereby  confined  to 
a  very  small  space.  Horizontal  seams  and  cracks  in  fire  boxes  are 
best  made  before  mud  ring  rivets  are  driven.  In  the  application 
of  firebox  patches  suitable  provision  for  the  contraction  of  cool- 
ing parts  can  be  frequently  provided  by  slightly  dishing  or  cupping 
the  new  patch  to  be  applied  which  is  afterwards  pulled  in  straight 
by  nut  and  bolt  before  staybolts  are  applied. 

■ "  In  repairs  to  fire  door  cracks,  experience  strongly  indicates,  for 
back  shop  practice  at  least,  better  results  are  obtained  by  cutting 
out  the  cracks,  replacing  by  patches.  The  welding  in  by  oxy- 
acetylene  of  new  full,  or  half  side  sheets,  or  strips  from  12  in.  to 
24  in.  high  all  round  the  bottom  of  throat  sheet,  outside  sheets 


or  wrapper  sheets,  and  back  head  is  a  most  decided  success  from 
many  standpoints,  including  a  first  class  permanent  tight  job. 
great  economy  of  both  labof  and  material  as  well  as  the  saving  of 
time  over  the  old  methods.) 

The  Atlantic  Coast  Line  ^as  experienced  most  excellent  success 
with  boiler  repairs  made  by  the  oxy-acetylene  process  at  their 
Waycross,  Ga.,  shops,  including  some  very  radical  departures 
over  the  old  method  of  repairs.  Fig.  4  shows  repairs  to  front  flue 
sheet  completed  except  reaniing  out  flue  holes  where  bridges  were 
welded.  Fig.  5  shows  an  ^ngine  after  three-fourths  of  the  fire 
door  sheet  has  been  removad  for  renewing.  The  portion  of  the 
old  sheet  removed  was  defective  at  the  flanges  where.it  was 
secured  to  the  side  sheets,  ilong  mud  ring,  and  fire  door  cracks. 
It  will  be  noted  the  good  part  of  this  fire  door  sheet  where 
secured  to  crown  sheet  is  r  ;tained. 

Fig.  6  shows  a  copper  s.  fe  end  welded  onto  a  charcoal  iron 
flue  which  comprised  one  of  b  full  set  of  flues  so  installed  experi- 
mentally September,  1913,  in  ^  locomotive  type  of  stationary  boiler 
that  previously  had  given  a  giieat  amount  of  trouble  due  to  pitting 


Fig.   7 — Cracked   Cylinder   Repaired    by   an   Oxy-Acetylene   Weld 

of  flues  just  inside  of  back  flue  kheet.     The  trouble  previously 
experienced  has  been  completely  eliminated,  and  boiler  still  in  the 
same  continual  service  without  flud  repairs.     It  is  worthy  <if  men-,    . 
tion,   that   of  this   set  of  flues   whfcn   applied   to  boiler,   not  onc-.\'. 
failure  occurred   from  leak  in  weld  during  test  or  since,  which ';'>. 
proves   the   adaptability   of   oxy-acetylene    welding  of    dissimilar;-.- ^v-: 
metals.     Fig.  7  shows  a  cylinder   tepaired  by  the  oxy-acetylene 
process.  I 

The  thermit  process  of  welding  as  applied  to  the  railroad  repair'-   • 
shop,  particularly  in  its  field  of  frame  welding,  maintains  its  ad- 


vantage in  the  element  of  time,  port 


plicity  of  apparatus  required  and  iis  convenience  to  the  smaller 


outlying  points  of  modern  facilities 


bleness  in  manipulation,  sim-  ■  •. 


In  the  back  shop  after  the 


engine  is  stripped,  ordinary  frame  fifectures  are  thermit  welded  in 
four  and  one  half  to  six  hours  froirt  start  to  pour.  Special  rail- 
road thermit  is  now  obtained  already  mixed  with  the  proper  pro- 
portions of  one  per  cent  nickel,  one  iper  cent  pure  metallic  man- 
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L^anese,  and  fifteen  per  cent  low  carbon  boiler  punchings,  thus 
idieving  the  shop  entirely  from  what  previously  was  one  of  the 
iiost  important  features  for  best  results. 

Unless  a  very  high  quality  of  crude  oil  is  available,  kerosene  is 
much  more  desirable  for  preheating,  since  crude  oil,  particularly 
uf  the  heavier  gravities,  leaves  a  sooty  deposit  or  film  of  carbon 
on  the  heated  parts  which  prevents  the  hot  thermit  metal  from 
coming  in  direct  contact  with  the  stock.  In  order  to  obtain  per- 
fectly sound  welds  with  the  thermit  process,  it  is  absolutely  essen- 
tial when  the  pour  is  made,  that  the  parts  to  be  welded  be  at  least 
a  bright  red  heat.  The  preheating  should  be  done  inside  the 
mould,  and  in  this  way  not  only  the  parts  to  be  welded  are  thor- 
oughly heated,  but  also  the  interior  of  the  mould  as  well. if ■',.;.-.. 

The  report  was  signed  by  C.  L.  Dickert,  Chairman,  C.  of  Ga. ; 
K.  B.  Van  Wormer,  A.  C.  L. ;  C.  M.  Newman,  A.  C.  L. ;  A.  A. 
Masters,  D.  &  H. ;  F.  P.  Miller,  C.  M.  &  St.  P.,  and  \Vm.  Hall, 
C'.  &  N.  W.     •n-.-.y  /  ;=;>;>■  :rv:.'v" ;,•*:; :iy-^.^-.:'-:;^^.,s;Vi^s..  -).  \  ■.ij•^;;^V■••• 
DISCUsSION  ■-■.•■  ':  ■'''':-\  y  [: 

V.  A.  Byers,  St.  Louis  &  San  Francisco,  spoke  of  the  splendid 
.success  obtained  with  the  oxy-acetylcnc  process  at  the  new 
.shops  at  Springfield.  These  shops  are  piped  for  oxygen  and 
acetylene  gas  and  equipped  with  20  welders.  All  firebox  side 
sheets  are  welded,  whether  quarters  or  halves  arc  put  in.  The 
joints  are  sanded  and  chipped  and  the  staybolts  and  rivets  are 
I-ut  in  after  the  weld  is  made.  That  road  has  made  successful 
frame  welds   by   making  a   double   V   on   the   frames   and   pre- 


CoNsuMrTiojK   OF  Oxygen   and  Carbide,    Fri<co   Shops,   April   1,,    191.3(  to 

-.■^!;  ;i-  ■.  •? .     .:  •^-■.'      June  30,  1914,  Inclusive  ■.-■•""   y^^'V 

New  shops  All  other  shops 


Total 


Month  :  •;  .- 

April    (1913)!... 

May 

lunie    

July     

August    

September    

October    

November    

December     

January    (1914). 

February     

March     

April     

May     

June     


Oxvgen    Carbide 
Cu.  ft.  Lb. 


Oxygen    Carbide 
Cu.  ft.  Lb. 


6,600 

l-',500 

13,400 

22,400 

26.600 

37,850 

67,550 

57,600 

60,000 

60.000 

69,000 

83,100 

106,500 

132,100 

134,000 


550 

1,100 

1,200 

2,500 

2,500 

5.200 

6,500 

8,100 

5,600 

7,600 

6,600 

14,500 

19.000 

14,700 

16,000 


4.700 

10.800 

38.300 

53.500 

70,550 

70.250 

101,650 

130,050 

163,356 

193,214 


800 

800 

5,100 

6,955 

8,200 

8,500 

15,100 

22,500 

19,750 

22,900 


Oxvgen 
Cu.  ft. 

6.600 

v,  12,500 

•  13,400 

22,400 

26,600 

42,550 

78,350 

95,900 

113,500 

130,550 

139,250 

184,750 

236.550 

295,456 

327,214 


Carbide 
Lb. 

550 

1,100 

1,200 

2,500 

2.500 

6.000 

7,300 

13,200 

12,555 

15,800 

15,100 

29,600 

41,500 

34,450 

38,900 


Total 


889,200     111,650         836,370     110,605       1,725,560     222,255 


Savings   nv   Individual  Items — Number  of   Pieces,   Sprincfieid   Xew 


Parts 


Shops,  July  1,  1913,  to  June  30, 

Other 
'.•■•:-.,■...-■.;.  Pieces       methods 


1914, 
Acetvlen 


Oxy-i- 


Ashpans    .  . . .  ..••.'«•.  ..-•;.•••.. , 

Brackets    

iiraces    

Bolsters >■•,'•  *•  < 

Crossheads    and    pistor.s.  . . .  . . v.. , 

Center    castings    

Center  plates 

Cylinders 

Driving   boxes » i  » . 

Drawbars 

Driving    wheels    ». 

Door  collars  and  sheets... 

Deck  castings    

Equalizers     

Engine   frames    

Front  end  rirg 

Firebox    work,   miscellaneous 

Lubricators 

Flue   sheets    . . .  ,.:.',...•  ^ i  «>•.•:••  •  •  •  ■ 
Shop  machines    ..■•.."■.*.•••:•  .tv.i... 

Main  rod  brasses   ..^i  ;->.>.•. 

.Miscellaneous   repairs    ....;:.■,■-..; 

Main    rods 

Miscellaneous  parts   

Oil  boxes    

Pedestals     

Reverse   lever   strips 

kocker   arms    

Running   boards    

Steam  cliests   

Steam    pumps    

Side    sheets    

Steam  pijies  ■  •  •  • 

Truck    boxes    *  "r'.- 

Truck   frames    >  >  •'• 

Triple   valves    

Water  columrs  


637 
391 
661 

■■.■■.  II: 
-  ■254  ■ 
26 
2 

23 

240 

12 

3 

400 

1 

236 

567 

45 

3,017 

3 

261 

m 

.  :  ■  .&• 

473- 

146 

4,914 

531 

626 

368 

100 

374 

5 

10 

495 

62 

III 

14 

2 

4 


$456.44 

858.22 

2,562.42 

231.57 

3,873.68 

172.44 

98.50 

6.105.88 

1,644.21 

127.08 

133.58 

6,974.09 

71..^0 

735.23 

9,172.80 

404.65 

20,733.12 

105.00 

3,866.53 

.2,891.58 

141.89 

1,455.36 

1.184.90 

19,640.32 

1.790.64 

2.080.05 

989.01 

788.53 

770.61 

45.99 

190.00 

512.10 

249.11 

437.71 

531.58 

23.00 

151.00 


31 


$904.34 

332.04 

1,066.34 

24.87 

572.37 

63.18 

6.44 

89.21 

355.74 

11.93 

36.13 

1,955.39 

3.02 

416.65 

2,316.86 

140.88 

10,210.40 

3.54 

1,137.97 

990.39 

10.46 

560.21 

404.99 

8,865.29 

678.95 

742.78 

471.70 

181.24 

383.02 

22.37 

19.95 

3,918.31 

102.96 

201.51 

65.80 

2.48 

30.71 


S.iving 

$1,384.10 

466.13 

1,496.08 

206.70 

3,301.31 

109.26 

92.06 

1.516.67 

1,288.47 

115.15 

97.45 

5.018.70 

68.28 

318.58 

6.855.94 

263.77 

10,522.72 

101.46 

2,728.56 

1,901.19 

131.43 

895.15 

779.91 

10,775.03 

1,011.69 

1,337.27 

517.31 

607.29 

407.59 

23.52 

170.05 

27,593.69 

146.15 

236.20 

465.78 

20.52 

120.29 


heating  them   to   above   a   cherry   red.     Two   men   weld  at   the  -/ 
same  time,  one  on  each  side.     There  have  only  been  two  fail- 
ures out  of  77  frame  welds.     They  have  only  been  able  to  find 
one  man  who  can   weld  cast  iron   with  oxy-acetylene    satisfac-  ;.-^ 
torily,  making  it  so  that  it  can  be  machined.    In  welding  in  flues, 
the  sheets  are  sanded,  the  flues  are  rolled  slightly  and  beaded 
before  being  welded.     As  a  record,  he  stated  that  360  flues  were 
welded  in  three  days  and  three  nights  by  one  man.     .\s  regards 
the   welding   of   safe   ends   on   flues,  the  acetylene   method   has   ';• 
been  found  more  expensive  than  the  other  method.    When  weld- 
ing in  the   flues  the   front  ends   are  left   loose,   while   the   back 
ends  are  being  welded  in.     In  connection  with  his  remarks,  Mr.    ." : 
Byers    submitted    the    accompanying   table,    showing    the    work 
done  at  the  new  shops  of  the  Frisco  during  the  past  fiscal  year. 

Other  members  could  not   report  as  good   success   with   frame  ^; 
welds  with  the  oxy-acetylene  process  as  did   Mr.   Byers.     This  -■:." 
was  attributed  to  the  workmanship  more  than  the  process.     Mr.  ?.- 
Laner,   of  the  Illinois   Central  at    Memphis,   spoke  of  the   good 
results  they  had  with  welding  cast  iron  with  the  oxy-acetylene 
process.      It    is    necessarj-    to    thoroughly    heat    the    object    to    a 
cherry   red   and    keep   it   as    near   that    temperature   as   possible  V' 
while  the  weld  is  being  made.    Ouircoal  is  used  for  the  heating    •^;; 
fuel  and  the  broken  parts  are  clamped  together  and  Vd  out  for    • 
the   weld.     After   it   is   welded   the   cylinder   is   allowed   to   cool 
slowly.  r"■■•iL":^■^-■^...^  •■;':..'■■  ■■■'■''■' r-\:.:.-y.^.ii-'' •/-''■■%.-'  :'■■.:,■  .  r'-'l-,'--:"-^'^-'' 

C.  L.  Dickert.  C.  of  Ga.,  stated  that  the  electric  welding  out- 
lit  would  pay  for  itself  ])y  just  welding  flues  alone.     .\s  regards 
patches,  it  was  believed  better  to  have  a  circular  patch,  or  one  •)  "" 
with    rounded    corners,    rather   than   a    rectangular    patch.      Flat  5^ 
spots    have    been    welded    on    wheels    very    satisfactorily    by    the 
electric  method,   Swedish  iron  being  used,  and,  in  some  cases, 
wheel  lathe  chips  for  the  flux.     Worn  holes  in  various  parts  oi  -^ 
locomotives  have  been  built  up  successfully  with  both  the  oxy- 
acetylene  and  the  electric  methods  of  welding.         :,  ,  ....  v    '.\- 

.\s  regards  thermit  welding,  very  good  success  was  mentioned, 
the   Chicago   and    North   Western   at   Clinton    having   made    154 
welds  with  only  five   failures.     Three  of  the  failures   were   at- 
tributed to  poor  moulds.     Other  roads  reported  very  good  re-   ;.-., 
suits,   and   it   was   stated   generally   that   extreme   care    must   be  .  .■ 
taken    in    making    the    moulds    correctly.      One    member    stated  •:•••. 
that  he  had  successfully  welded  a  frame  with  two  heats,  although  v.":' 
this  was  not  believed  to  be  good  practice.  V*-  '■",■•.".-  ^         •  T  V  ^ 


Tctal     ;%v>>;w^W.;^Wyi^^i:t.:r,V^  $120.53  $37,340.42     $83,191.60 


Blueprint    M.xrking    Fluid.^A    useful    and    absolutely    i>er- .  ;^' 
nianent  marking  fluid   for  writing  in   white  on  blueprints,  may      ■'; 
be  made  by  taking  a  little  soda  ash  and  making  a  saturated  wa-  ;'.. 
tcr  solution.     1  his  may  be  done  as  follows :     Take  a  small  bottle  :■:.;:_ 
and  nearly  fill   it  with   water ;  then  add  the  soda  ash.   shaking  ;'•.:, 
the  bottle  from  time  to  time,  until  the  water  will  not  dissolve  ".v" 
any  more  of  the   crystals.      Next   strain   the   solution   to  remove  ■' 
the  undissolved  crystals  and  any  dirt  which  may  be  present,  and 
then  pour  it  back  into  the  bottle  ready  for  use.     This  may  be 
kept  indefinitely.     This  solution  may  be  applied  to  the  blueprint  ^  '.^ 
with  either  a  drawing  pen  or  an  ordinary  writing  pen.     It  works  -    ' 
equally    well    in   either    case.      Where    the    liquid    is   applied    it 
bleaches  the  blue  color  of  the  print  and  leaves  it  a  clear  white. 
It   sometimes   happens   that  if  the   solution   has   been   made  too 
strong,  a  white  powder  forms  on  the  lines  when  they  are  dry,     _. 
but  this  may  be  brushed  off.     In  such  cases,  if  a  little  water  is    ■: 
added  to  the  bleaching  solution  there  will  not  be  any  difiiculty 
of  this  kind  the  next  time  it  is  used.    If  soda  ash  is  not  available, 
an  efficient  substitute  can  be  prepared  by  using  common  baking    . 
soda.     In  this  case,   however,  the  lines   are   not   quite  so  clear    ''' ' 
and   sharp  as   those  produced   with  the   solution  of  soda   ash. 
If   it   is   desired   to   make   colored   lines,   a   preparation    for   this   --.- 
purpose  may  be  made  by  adding  ink  to  a  solution  prepared  ac- 
cording to  the  preceding  instructions.     When  this  is  done,  the 
solution  bleaches  the  blueprints  so  that  the  colored  ink  shows 
up  well. — Machinery.    ^    .i    .^^    y  '- 
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,  .<hini  lilt*  rim  of  wheel  dtie  to  cduractinn.  unless  the  entire  sec- 
ti.'U  is  (Cutout,  riui  and  all.  and  raised  alxmt  ',  in.,  the  ani.'unt 
"i  the  shrinkage  on  wlieels.     This  pays  on  wheels  with  retaininii 

:      rinsjs. 

:■:.:■   H'cldmi;  Practice  on  the  Cllic^l,^<>.  Mil:vtnik-cc   <.'^  St.   I\nd.~ 

.;'  In  regard  t€)  the  Avelding  of  locomotive  frames  at  the  Dubuque 
Sh'ips,  i<nva,  with   crude  oil:   Over  2()0  welds  successlnl   on   all 

;.    part.*;  *vt  frames  have  been  made  ill  the  last  5  years.     If  the  frame 

■"'     is  broken  through   the  back  or  the   liraee.  or  the  le;j:,   the  l)reak 

-■■^, is  (Iralivn  together  with  clamps  and  the  e.xaci  Kngtli  is  taken. 
Tb<-n   a    2  in.    hole-   is  drilled    down    throuuli    tlie   center   of   the 

:     hreuk,  arid  an,  air  i><>wcr  back   .-aw   >aws  <int   tlie  broken  parts. 

,     .leaving  a   strrjight   .svjrface.     Then  the   frame   is   e.xpanded   about 

")<  t»lVan  inch,  witli-^s^^  a  tin  tinii)late  is  made  to 

v  lit  tlie  iipeiiirisif,  and  ;i  block  is  machined  to  the  Kmplate.  niakint; 

v.".  a.  nice,  fit,     Tbe  block  is  driven  to  place  ready    t'-'r  weldiim.     .\ 

iurhucc   is   then    built    allowing   2'.'    in.    from    laeb    side    of   tlie 

T)lock.   ami  5 Vi  in.   on   the   top  and   bottom,   and   extending  ot>t 

,:    ubotu  IS. ir^;  front- the  fram«^;.T       burner  is  then  started,  and  in 

.    a' out  tvvo   hour.i  (.>n   a   section   5  in.   x   (ijj    in.   the    frame    will 

J>e    really   to    we.ldy  which    is    done    l>y    tiropping    oul    the    jack. 

■  ,  all"wing    the    pres>itrc,t.>   Come    forwar(l    ah<I    make    a    perfect 
.. Tnit.t  WeUI.     The  Tiiiriier  i;;  <|uickl>    removed,  .uid   >n);dl  batierint; 

Jams  arc  u SI d  to  weld  nj)  rhe  si«ks.      If  flu-    fr.tme   -.hould  not 

come  t</  the  devireciUifgth  a   heavy   Iiatterini;   ram   is  used,  aijd 

with  a  :fcw~  bU>ws  the  frame  is  brougln  to  tin-  jiropcr  length. 

:./     .  <)iK'.  »)"f  the  f'articitlar  points  in  tin    frame  welding  is  to  lie  >ure 

,  ;  t'V  get  the  .y'rain"  of  iron  jdaced   the  prio»or  way  in  the    frame, 

;  Al^oth<?  average  Cost  in  welding;  tlu-si'  frames  is  ali.i'Ut  ^7 .R)  for 

'  -  blavkMuith  Work,  a^id  $S  for- macliinist's  wirk,  making  a  total  of 

:,  :■$l■5.5tl:■:;:•■^;■;■•::^^•/■■:;.;;■;^■  :\;. ;:/^    ■:  ■:-  ■'-  ■'■'':::_ ',  '■/:/■■■:.■■  ' ;-    ; ;' ;'  ■,; 

Cinu'tJiJ!iiHis.--i\\]K'run\.\-  nVHv  in«licatiS  that  the  two  metluxls, 

."'electric   and  /Vxy-acetylvne   weldin:^.    have   a<I\ant;tges.  over   each 

•  ;   other  in  certain  ilitVereni  operations,     lor  welding  lines  to  back 

■■'flue  sheet.  ItUing  in  bnc.'Utlking  edges,  rein  forcing  small  corroded 

:    •  .jntrls,  :iir  w-hero  it  IS  irnpOftant  to  coiiirne  the  hi-;b  temperature 

to  as  simil  ati  area  as  possible,  due  to  contractio-i.  the  electric 

.    .yr.iCess  ivS  superior.        v-  . 

..'  1-oT  large  bviiU':!' patch. AVork%neAvhtdf^  (^     whole  vi.li    -lieet-.  long 

1^'- cracks,  or  in  .work  \viicre  suitable  provision   for  contraction  vinif 

..     be   reatlily  provided,  and   in  cutting  or   rem»ning  defective  parts 

.'    on  old  irhe.ets.  the  oxy-acetylene  e.xcels.     It  is  there I'oie' clear  that 

;•..  'in  large-shops  the  installation  and  nseof  both  methods  is  not  only 

,  ;  /  <k-'*ir;!|]>te,  but  an  eXCellem  i>a\ing  iir-iposiiion.  -.  '.;       ,•  '...-■ 

r\\Tt''l  li'P  oxy-acet\lene  system  is  n>ed  precatuioiis   sboubl  l>e 

■  .  taken  when  fiipe  mains,  yalves.  and  tiltinus  ari  \\r^\.  installed.     An 
■...excelk-nt  nictho^I  is  to  use  galvani/ed  [lipe  with  all  screwed  con- 

..  nectiDris'sohrcifeil  over,  and  leak  gaskets  at  all  danged  conUec- 
-.-fifVns.  after  which  the  pijie  mains  are  encased  in  ci>ncrete  with 
•,. small  espensi-  as  uhtlined  on  big.  3.  .\11  val\e>  should  be  leail 
:  -scat  and  ti|>ped  which  can  be  a[>l)lied  to  ordinary  globe  val\es. 
•  '  Thetise  <.»f  the  api»arattis  and  particularly  ilu  i-.rcb.  rec|uire-.  like 
.    .  fvvrything  efsc,   soine   itilelligei^^^^     anri   experience   to   obtain   the 

best  results.    The  m<'st  important  feature  the  oin-rator  must  barn 

:■  i.s  to  So  nianiiiulate  hi>  Work  as  t<>  avoid  as  t'lr  as  possible  exces- 

rSTVC'  (Tontfaction,  of  <x><Slit>g  parts.   AVelding  of  Ioul:  \trtical  cracks 

.or  fseatu.srtflirchox  sheets  can  1)e  nicely  provided  for  by  a  -.mall 

":'    runnitjg  stream  of  cobl  water  each  side  of  crack  while  the  webl- 

in,g  is  in  operation  and  the  heating  of  sheets  thereby  confuud  to 
.  ;.a  very  small  sf>acc.  IIoHzontat  scaras  and  cracks  in  tire  b^^xes  are 
"best  made  before  mud  ring  rivets  are  driven  In  the  apiilicati^n 
"  of  tirebox  patches  suitable  provision  for  the  contraction  .,{  co. d 
-  V  ins  l»arts  can  be  frequently  provided  by  slightly  di-bin-.^  or  cin>i)ini: 
.    the  new-  patch  to  he  applied  which  is  afterwards  pulled  in  straight 

tiy  nut  and  lu)U  before  stayholts  are  applieih     ■    ■    ,,       •    '  : 

In  repairs  to  tire  <loor  cracks,  exjierietice  strongly  indicates,  for 
■      back  shop  practice  at  least,  better  restdts  are  obtaiited  by  cutting 

out  the  CHicks,  replacing  by  patches.  The  welding;  in  by  o\y- 
':  acetylene  of  new  full,  or  half  side  sheets,  or  strips  iv>m  12  in.  to 
''-   24, in,  high  ail  round  the  bottom  of  throat  sluet.  ..ut-ide  -beets 


or  wrapper  sheets,  and  bac 
many  standpoints,  includii 
yreat  economy  of  both  labo 
time  over  the  obi  metho<ls 
The  Atlantic  Coast  Line 
with  boiler  repairs  made 


N^  - 
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:  head  is  a  most  decided  succe-s  fron. 
g  a  lirst  class  permanent  ti^ht  job. 
■  and  material  as  well  as  the  saving  uf 


las  experienced  most  excellent  success 
y  the  ox.\ -acet\U-ne  proces-  at  their 
Waycross,  Ga.,  shops,  incliding  some  very  radical  departure- 
over  the  old  method  of  re|)a\rs.  I"ig.  4  shows  repairs  to  front  line 
sheet  completed  except  reaning  out  due  holes  where  bridges  were 
webled.     I'ig.   5   shows  all   iiigine  after  tliree-fourth-  of  the   lire 


door  sheet  has  been   remo\ x 


1   for  renewing.      The  portion  of  the 


old    sheet    ri'inoVe<l    was     di-^ictive    at     the    llanges    where    it    was 
-ecured  to  the  side  sheets,  a 
ft    will    be    noted    the    good 
-ecured  to  crown  sheet  is  re 


oiig  mud  rin.u.  and  tire  do,  ir  cracks, 
part  of  this  tire  do.  .r  -lieet  where 
ained. 


I'ig.  f)  shows  a  Copper  sat  end   welded   o:ito  a  charcoal  iroti 


flue  which  comi)rised  i>ne  of  ; 
mentally  September,  VH?i.  in  :i 
that  pri-\iously  ha<l  gi\<n  .i 


full  set  of  flues  so  installed.  eScperi- 
locoiuotive  t>pe  of  stationary  boiler 
•at  amount  of  trouble  due  t<»  pitting 


Fig.    7 — Cracked    Cylinder    Repairad    by    nn    Oxy- Acetylene    Weld 

of  flnes  just   insifle  of  back  i]u{:  ^lieet.     Tfie  trottlile  iirevio'usly 

iijn.ited.  and  boiler  -till  in  the 
rejiair-  hi-  worthy  •  i'  men- 
n  ;i]iplied  to  boiler,  uot  on^ 
<lurin.y  te-t  or  -inct .  which 
t\lene  weblinii  of  tii^-iinihtr 
I  \    t  b  e  ox V  ra  c  iA\ len e 


experienceil  has  been  completely  el 
-ame  coiuinual  -er\ice  without  line 
tiou.  th.at  of  tin-  set  of  lbu-s  wb 
failure  occurred  from  leak  in  we! 
proves  the  a<lai>tability  of  ox\-ac 
ir;et;ils.    ,  Fig^.  7   -how-   a   cylimler   it-pairi 

l>rocess;:.;  -,  •  ■,  ;     ■;■'',■'■•■'■•";•. ../-I"  ■■"■■"  v";  -"■  "^.,^■■■■•.    ■•.■,■••■   ■'■■  .,[■   \- 
The  thermit  process  of  welding  a  J  apidfed  to  the  r'lilroad  repair  ^ 
-bop.  i)articnlarl\   in  it-  lield  of  fr;iiie  welding,  maintain-  its  ad-    .* 
v.antage  in  the  eleuKiit  of  time.  i)ortibleness  in  manipidatiou.  sim-  / 
plicity  of  apparatt:-  reqnin-d   ami   its  cou\enience   to  the   smaller     . 
r>i!tlyin,g  points  of  moflern   facilities      In  the  back  sh'ijv  .ifier  the    . 
engine  is  strippe<l,  or<linar>   fr.inu'  fr  ictures  are  thermit  welded  in     . 
four  and  one  half  to  six  hours  froul  start  to  pour.     Special  rail- 
road thermit  is  now  obtained  already  mixed  with  the  prop(.r  pro-   . 
portions  r)f  one  per  cent  nickel,  onejlier  cent   pure  metulbo  man-  '  • 
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;!iusf.  and  tiftccn  per  cent  low  carlHHi  lioikr  punchings,  thus 

•  olieving  the  shop  entirely  from  what  previouslv  was  one  of  the 
:;i)stimportant  features  for  best  results. 

Unless  a  very  hi.i;h  (|uality  of  crude  oil  is  avaitaMc.  kerosene  is 

inch  more  desirable  lor  preheatint;,  since  crude  oil,  particularly 

:  the  heavier  gravities,  leaves  a  sooty  deposit  or  film  of  carlion 

11  the  heated  parts  which  prevents  the  hot  thermit  metal  from 

ming  in  direct  contact  with  the  stock.     In  order  to  obtain  per- 

'  clly  sound  welds  with  the  thermit  itmcess,  it  is  al)Solutel\  essen- 

iial  when  the  pour  is  made,  that  tlie  i)arts  to  l)e  welded  he  at  least 

liright   red   heat.     The  preheating  should  lie   done  inside   the 

.  ,i-..ul(i,  and  in  this  way  not  only  tlie  itarts  to  be  welded  are  thpr- 

•  ui.yldy  heateti,  but  also  the  interior  oi  the  moidd  as  welL    : 

The  report  was  signed  by  C.  L.  Dickert,  Chairtnaii- ,(;.  of  Ga,; 
K.  H.  Van  Wormer,  AC.!..;  C.  M.  Newman.  AG,  U;-\.  A.r 
Alasters,  D.  &  11.:  F.  P.  Miller.  C.  M    ^  St.  1'..  and  AVhv  Hall. 

.G..^,>:..\v.  _    ...  ,.,  _  ,.  V 

.v!'^-'. '■..:• .  -■...:  v-J-'  • '   ••  ■■  .:;Bis>G.t;s5iav-"  ■'[' ■■'^'^- '!'■/[-  '■■■\-I ^'  '^•^  '^. 

y:V.  A.  Bjcrs.,  St.  I.ouis  iS:  San  Erancisco.  simke  of  tlic  splendiil 
.-^iiccess  obtaine<l  with  the  oxj'-acetylene  process  at  the  new 
.shops  at  Springfield.  i'liese  shoj)s  are  jiiped  f^ir  oxygen  atld 
...'icctylene  gas  and  e<juipiied  witii  i()  wvlders.  All  Jire!io.\  sitje 
.  Vlucls  are;  welded,  whether  quarters  or  halvv.<  nre  vut  iii.'  The 
.  ;i>it'its  are  sanded  ami  chipped  and  the  Maybuhs  and  rivt'ts  'ire 
;  j.ut   in  after  the  weld  is  made.     That  ro.'id  has  made  successfiil 

t'r:'.ine   welds    by   making,  a    double   \'   on    the .  fninies   and   pW'^;. 
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heating   theiii    to  above   a   cherry    red,.     Two^  men    weld  at   the 
same  time,  one  on  each  side!     There  have  only  been  two  fail- 
ures out  of  77  fratne  welds.     They  have  only  been  able  to  tind 
one  man   who  can  weld  cast   iron   with  oxy-acetykne    satisfac- 
lorily. making  it  so  that  it  can  be  niaehined.    In  welding  in  dues, 
tlic  sheets  are  sanikd,  the  flues  are  rolled  sliglitly  and  bcadcd. 
before  being  welded.     As  a  record,  he  stated  that  3i(i)  flues  were 
welded  in  three  days  and  three  nights  by  one  man.     As  regards, 
the    welding    of    safe    ends    on    tlues,    the    acetylene   inellt' 'd    has 
Ije'en  found  more  expensive  than  the  .other  ittethv>d.  -When  weld- 
ing in  the   tlues   the   front   ends  are  left  loose,  while   jhe   back-, 
ends  arc  being  welded  in.     In  connection  with  his  retn.irks.  Mr. 
livers    submitted    the    accotnpauv  itig    table.,   showing    life    wofk  ■ 
dijlte  at  the  ri^u  sIvops(d  the  l'risc^)duriftgtlic  past  liscal  year. 
Other  nteinbei  s  coUld  nt<t   reiH  vrt  as" .gixwl  isucce>s  ivith  frame 
Welds   with   ihe  o.xy-acetyleiiv   pr<  ciss  as  4ijl  Afr.    Hyers.      This.: 
vvas  attributed  to  the  W(irkiManshipn>f>rty  that)  the  J)roa.>s.     Mr.' 
Lanet«  of  the  |llinoi.<  Geiural  ;it    Meniphi<.  sjit.ike  »>f  tl'.c  gootl 
results  they  had  with  welding  cist  iron-  with  tlit.vi.'Sy-neeVyl^^^ 
pfijee.ss.     ft:  'Is   necessary   to   th<<rougli^\-    heal   the   oliject   to   a 
cherry    red   and    keep    it   as    licar   tliiit' temperAture   as   irassible 
while  the  ^veld  is  being  iria<ie,-   Q^arcoal  is  .Used,  for  tlie  heating 
/u(T  and  the  hn tken  parts  ,;ire  clan>pc«l  t<jgVJtlier  and  A"d joot  tor 
the  .Aveld.     After  it  is   weldecl    the-;.cyli«der   is   attoxvcd '  lo  jcool 
.;sl<">.wly..    .■::;■:;..;.'■'"  .^;--^'--;  ;'-     '^   ;,        ■■•'■.■.'"."-_   ';^"'-'\v    •_     -^-J---   ;.-'-'- 

C,  1./ ;;Wtcki'rt;'\':  of  tia.v  >iate<l  that;  the  idcctric  .iv^<!!ing  out- 
litwould^Kiy^fj.tf  itself  by  just  wrlding  tkies  ai<?iW- ,,-^«^^^^^^r^^^ 
patches,  it  was  belie.\  ed  better .  i' «  have  a;  circular  trttvcli:  or.  one 
vvjtlK^rounde*!  corn!L:rs,  r.ither  tlian  a  rvotangular:  patch.-  Elat 
stMirts  hrtve  been  w'el<le<l  on  w heels  very  satisfactoriH*  In',  the' 
vjeetric  "»<?lhpd.  Swedish  iron  being  usedi  alid,  in;  so:iic  ca'se*. 
,\vheer  lathe  .chips  for  the  iIuk;  \\  i'tn  Iv  ►!<•*  in  vari''U>  i>arts  of 
1-Hv.iTii .lives  have  been  built  up  -.ucvess fully  with  li^uh  the  oxy- 
acitvlene  and  the  electric  nuiliods  of  welding."";'  ; 

liVsregilrds  iherinit  webling.  \eryvg<.od  sitCi^ss^wiif'tilvntioni-J^ 
the  Gliicago  and  Xorth  \\  estern  .  at  CHI«^«  lutyiivg .  made  r?4 
weld's  with  only  live  f.iilures.  Three  trt  the  failures  ,w ere  at- 
tributed to  [)(n<t  moulds.  Dilur  toads  rep«'rted  Very  gor.il  rt> 
suits,  and  it  was  staled  RelK^raHyllfiaf:bxtTeme,atre  must;  1)^ 
taken  m  nvakiiig  the  ni.  adds  c >rri.*tVy..  .  One  nitihWr ;  st.tte<l 
that  he  had  sitccessfulh  welded;a  fr;irtveAvit1i  t\vwrii<';it>::  intii*^!^ 
this  w:as;iiot   beljewd  t<;i  be.  t;o.>il  iiractice.      ,-  ;.    ;. 


;  \  IJt ;t-krRi>:T  MxiiKiNt.  Et.i*n»:^A  ;^sc'tul  ;^tn*r  'jiihsiilvjitty'  per-: 
niaiunt  markiti.a  fluid  fof  writing  iii'  \vl«tvT«iif  blu*pliiu:>.  niay 
be  tiiade  by  taking -a  little.  sada<1sh:atul"KLkTng.'a^^ 
ter  salution;  Ibis  4u;iy  be  d.oiK  as  f^.'itnws:  ,  lake  a  stnajl  bottle 
and  nearly  lill  it  \vith  water;  tlUn;  atld  ;tlic  soda  ash,  vhaking 
the  bottle  front  tiine  to  time,  initil  the  vvatef  will  n.>t  jjissolve. 
any  nlor'e  of  the  fry^stals.  Next  strain  the  s<»lutton  t.«.V  rc»nove 
the  undissoHed  crystals  an<}  any  dirt  which  may  be  present.  an«i 
then  p'iin-  it  l>ack  into  the  bottle  re.idy  for  use.  Thi-  tnay  be 
ke))l  indelrnilely.  This  solution  may  be  ajiplied  to  the  VJueprint 
; with  either  a  drawing  pen  or  an  or<ltnairy  writing  pen.  .it  u'orks 
etiiially  well  in  either  case.  \\  here  the  litjuid  is  ai)pl!<'d  it 
blextches  the  blue  color  of  the  print  and  leaves  if  a  clear  \yliitv. 
It  sonietimes  hapiRUs  that  if  the  svliuion  ha?  been  niade  too 
stroitg.  a  white  iMJwder  forms  on  the  lines  when  they  are  dry. 
but  this  may  be  brushed  off.  In  such  cases,  if  a  little  water. is 
;idde<l  to  the  bleaching  solution  there  will  not  In?  any  di!t:ctdty 
of  this  kind  the  next  time  it  is  usctl.  If  soda  ash  is  not  xvyailable, 
ail  eflicient  sub.stitute  can  be  prejiared  by  using  cotinnon  liaking. 
Soda.  In  this  casei  however,  the  lines  aire  not;  quite  so  .clear.:" 
;ind  sharp  as  those  i)roduccd  with  the  solution  of  sv«l;t  ash. 
If  it  is  desired  to  make  colored  lines,  a  preparation  for  this 
purpose  may  be  made  by  adding  ink  to  a  solution  prepared  ac- 
cording tO  the  preceding  instructions-  \Vhen  this  is  done,  the 
Vilution  bleaches  the   blueprints   so  that;thc  colprcd  ink  sjiows' 


Recent  Developments  on  the  Frisco 


Work   Checking  System,  Shop   Schedules,  Tools  and 
Machinery,  and  Centralized  Manufacture  of   Material 


I: 


In  connection  with  the  other  developments  toward  increased 
efficiency  and  economy  which  have  taken  place  on  the  Frisco 
within  the  past  year  or  two,  a  number  of  important  and  far- 
reaching  improvements  are  being  made  in  the  mechanical  de- 
partment. While  several  of  these  are  only  fairly  under  way, 
the  results  obtained  thus  far  justify  describing  and  commenting 


Piece-work  has  automatically  performed  this  function  on  roads 
on  which  it  has  been  introduced,  and  at  the  same  time  has  de- 
veloped more  adequate  and  efficient  supervision.  It  was  not 
deemed  advisable,  however,  to  introduce  this  system  on  the 
Frisco,  although  it  was  felt  to  be  vitally  necessary  to  develop 
some  method   whereby   a   careful   check   might  be  made  of  the 


UxTt  Sheet — Teh-Wheel  Engine — Fifteen   Days  in  Sho» 
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Day                 Erecting  Floor 

Boiler  Work 

Bench  Work 

Machine  Shop 

Blacksmith  Shop 

Oxweld  Plant 

1 — Engine    in    shop 

1 

2 — Engine  stripped 

Flues   removed 

3 — Parts  cleaned  and  delivered 

\ 

S — Cylinders   bored 

N'alve  chambers  bored 

Cylinder  heads 

Valve  ro4s  and  stems 
Link  wont 
Piston  rods 

Valve  rods  and  stems 
Link  work 
Piston  rods 

6-    ;.    ..,.,  ... 

■    ■■''-            « 

.<  .  ■ '""  ... 

Cylinder  bushings 
Valve  bushings 

Guides,  yoke  and  blocks 
Misc.  motion  work 
lirake  rigging 
Spring  rigging 
'lumblin^  shaft 

Crossheads 

7 — Cylinder  bushings  applied 
Valve  bushings  applied 

■     '•-'•■■•.   ■'■•'■!•■  .U'.   . 

ilirottle 
Dry  pipes 

Eccentrics   and    straps 
Tumbling  shaft 

Rods 

Engine  tmck  work 

Crossheads 

Spring  rigging 
Engine  truck  work 
Guides  and  blocks 
Reverse  levers 
Brake  rigging 

8 — Valve  chamber  bored 

Tbrcttle  and  dry  pipe  applied 

.    ■   ■  :  ...■  •:.  ,•  ■      ■'■■ 

('■uidcK  and  blocks 
Engine  truck  work 
Spring  rigging 
Brake  work 
Rocker  boxes 
Tumbling  shaft  boxes 

Boiler  bratk 

PtS 

Misc.  motion  work 
Misc.  brackets 
Reach  rod 

9 — Frames  and  cylinders  lined 
Guide  yoke  up 
Cab  fittings  ready 

Tumbling  shaft  boxes 
Rocker  boxes 
Spring   rigging 

Steam  chests 
Wheels 

Frame  bra  tS 

Rods 
Frames 
Frame  braces 

10— Tumbling  shaft  applied 
Rocker  boxes  app  ied 
Dry  pipe  and  throttle  applied 
Shoes  and  wedges  laid  oK 
Frame  braces  applied 
Eccentric   straps  applied 
Center  casting  applied 

Flues  applied 

Engine   truck   ready 
Guides  and  block   ready 

Crossheads 
Motion  work 
Driving  boxes 

.'.-.!•■  •.  ■•. 

U — Driving  boxes  fitted 

Frames   and  cylinders  bolted 
Running  board  bracket  up 
Spring  rigging  up 

Staybolts  applied 
ISoiler  work  completed 

Steam  chests  ready 
Crossheads 
Reverse   lever* 

Shoes  and  wedges 
Steam  pipes 

■  -.'^  •--■•■'••; 

12— Hoiler  tested 

Steam  chest  applied 
Reverse  lever  applied 
Lagging  applied 
Engine   wheeled 
Steam  pipes  ready 

■''■-■•  Vv 

Brake  rigging 
Links 

Rods  and  brasses 
Pistons 

13 — Front  end  door  and  ring  applied 
jCab  and  running  boards  applied 
Guides  applied 
Shoes  and  wedges  applied 
Motion  work  appliea 
Pilot  beam  applied 

Ash  pan  up 

Main  rods 
Side   rods 
I'istons 

1 

.'.•'■'-/■.''"..•■ 

14^Brake  cylinders  applied 
Air   pump  applied 
Steam  and  exhaust  pipe  applied 

and    tested 
Valves  set 
Pilot  applied 
Jacket  applied 
Cab  fittings  applied 
Piston  applied 
Grate  rigging  applied 

Front  end  netting  ap- 
plied 

*'■■'■'•-■'   . 

t- 

■•'    ,'  '  '*  ■ ' 

IS — Brake  rigging  applied 
Rods  applied 
Pipe  work  completed 
Engine  trial  tripped 
Engine   painted 

'*■   /     •        ■>' 

T 

Shop  Schedule  or  Date  Sheet  for  a  Ten-Wheel   Locomotive 


on    them    at   this    time.      The    most    important   of  these   steps   of 
progress  will  be  considered  briefly  in  the  following  article: 


WORK   CHECKING 


The  locomotive  and  coach  repair  shops  at  Springfield— both 
the  so-called  new  shops  and  the  North  shops— are  administered 
on  a  day-work  basis,  and  until  recently  no  attempt  has  been 
made  to  check  accurately  the  output  of  the  individual  workmen. 


itemized  output,  and  in  a  constructivt  manner,  so  that  the  fea- 
tures which  restricted  the  output,  such  as  lack  of  proper  knowl- 
edge and  training  on  the  part  of  the  individual,  unsuitable  tools 
and  machinery,  defective  material,  p<>or  design  of  parts,  inade- 
quate supervision,  and  other  features'  of  this  sort,  might  be  lo- 
cated and  remedied  in  order  to  bring  the  efficiency  to  a  maximum. 
Under  the  old  methods  a  record  was  kept  by  a  time  clerk  of 
the  time  when  the  men  started  and  left  off  work  in  the  morn- 
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ing,  at  noon  and  at  night.  The  actual  account  against  which 
the  time  was  charged  was  based  largely  on  the  workman's  state- 
ment or  upon  an  approximation  by  the  timekeeper.  As  a  re- 
sult the  times  charged  against  different  jobs  were  not  found  to 
be  of  sufficient  accuracy  to  make  it  possible  to  intelligently  check 
against  abuses  or  defects  such  as  those  which  have  been  men- 
tioned above. 

To  overcome  this  the  Frisco  has  adopted  a  rather  unique  and 
unusual  scheme.     Work  checkers  have  been  provided,  each  one 
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Form    Used    by   Work    Checkers    In    Recording    the    Distribution 

of    Time 

of  these  looking  after  from  50  to  100  workmen,  depending  on 
the  class  of  work  and  the  department  in  which  they  are  em- 
ployed. There  are  two  of  these  checkers  in  the  erecting  shop  at 
the  Springfield  new  shops,  three  in  the  machine  shop,  one  in  the 
blacksmith  shop,  two  in  the  boiler  shop  and  one  in  the  tank 
and  cab  shop.  These  men  constantly  observe  the  progress  of  the 
work  in  the  department  which  they  serve,  but  have  nothing  to 
do  with  the  distribution  of  the  work.  The  checker  has  a  card 
for  each  workman,  similar  to  the  one  which  is  reproduced  in 
the  illustration,  on  which  he  enters  in  detail  the  operations  which 
are  performed,  noting  the  times  at  which  the  work  was  com- 
menced and  completed  and  the  engine  or  shop  order  to  which 
each  job  is  charged.  These  cards  are  5^2  in.  by  8  in.  in  size.  In 
the  illustration  spaces  have  been  left  between  the  different  items 
in  order  to  preserve  a  neat  appearance  in  reducing  the  size  of  the 
form;  this  is  not  done  in  actual  practice.  :"-.•?■:.■'.' 

The  checkers  w-ere  selected  from  among  the  best  of  the  me- 


higher  rate  than  the  standard  for  first-class  mechanics.  In  all 
cases,  in  making  suggestions  or  changes,  they  work  through  the 
foremen.  < 

Among  the  most  important  advantages  of  the  time  checking 
system  as  it  has  been  developed  thus  far,  are  the  following: 
(a)  The  recording  of  the  detailed  progress  of  the  work,  thus 
making  the  work  of  supervision  less  burdensome  for  the  shop 
superintendent  and  general  foreman,  (b)  The  detection  of  waste 
of  time  and  effort  at  its  occurrence,  thus  enabling  the  foreman 
to  promptly  take  the  matter  in  hand,  eliminate  delays  and  reduce 
the  cost  of  performing  the  work,  (c)  Absolute  accuracy  of  the 
charges  to  the  various  accoimts  or  to  individual  locomotives  or 
shop  orders,  thus  making  possible  a  correct  analysis  of  cx»> 
pcnditures.  (d)  Cost  data,  which  permits  comparisons  to  be 
made  and  weaknesses  to  be  located  which  may  be  corrected  by 
improving  the  facilities  or  methods  etnploye<l  or  by  rearranging 
the  force.  '.  -v.-'    - 

Much  has  been  published  in  the  past  concerning  the  best  meth- 


Boxes  of  Surplus  Tools   Which   Were  fathered    Up   and   Return«<b 

;;  /  .:       to    Stock 

pds  of  comparing  the  efficiency  of  one  shop  with  another,  the 
great  difficulty  being  to  define  and  decide  on  a  standard  unit  of 
measurement.  The  value  of  the  comparisons  of  a  shop  or  a  -le- 
partment  as  a  whole  on  the  basis  of  such  units  as  have  been 
suggested  is  questionable  as  far  as  it  concerns  the  accurate  de- 
tection of  weaknesses  or  the  relative  value  of  different  prac- 
tices or  methods.    The  most  logical  way  of  detecting  lost  motion 
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ROUTING   CARD 


Engine   No.- 


REVERSE  LEVER  GANG 


Operation 


Rocker  boxps  and  arms  ready 


Reverse  levers  ready 


Reverse  levers  applied 


Reach  rod  ready 


Reach  rod  applied 


Throttle  lever  ready 


Throttle  lever  applied 


Date 
Eypected 


Date 


ROUTING  CARD 

Engine  No. 


LINK  GANG 


Operation 


Date 
Expected 


Date 
Coniple'd 


TumblinfT  shaft  and  boxes  ready 


Links  ready 


Links  applied  complpte 


Walscharet  gear  ready 


Walschart  gear  applied  complete 


ROUTING  CARD 


Engine  No. 


SI  LAM  PIPE  GANG 

Operation 

Date 
Kxpect  ed 

Date 
CcTiple'd 

Steam  plfvs  removed 

Dry  Pipes  rrmoved 

Throttle   BoK  Removed 

Steam  pipes  applied 

Dry  Pipt's  applied 

Throttle  box  applied 

Routing   Cards   Used    by  the   Reverse    Lever,    Link   and   Steam    Pipe   Gangs 


chanics  in  each  department,  and  the  training  which  they  receive 
in  following  up  the  work  will  fit  them  admirably  for  positions 
as  foremen,  if  such  openings  occur.  It  should  be  understood 
that  these  men  check  the  quality  of  the  work  and  accuracy  of 
workmanship,  as  well  as  the  time  of  performing  it.  They  are 
paid  practically  the  same  as  lead  men,  which  is  at  a  somewhat 


or  effort,  and  of  eliminating  it,  is  to  study  each  operation  in  de- 
tail and  make  sure  that  it  is  the  best  and  cannot  be  improved 
upon.  The  provision  of  work  checkers  on  the  Frisco  and  the 
way  in  which  their  efforts  are  being  utilized  is  successfully  ac- 
complishing this  and  in  very  greatly  increasing  the  efficiency  of 
the  departments  and  the  shop  as  a  whole  in  a  way  which  must 
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Recent 


ELOPMENTS   ON   THE 


Work    Checking   System,  Shop    Schedules,  Tools  and 
;    Machinery,  and  Centralized  Manufacture  of    Materikl 


itralized  Manufacture  of    Matenbl 

■.■-■■■■  •.-^■::-'^--i-p--+-"y: 

croasctl       Piece-work   lias  automatically   firtor 


?     Itl  O'lUKctioii   with   till-   ..ilur   ikvclopnionts  toward   incroasctl  Piece-work  has  automatically  ierfornicd  this   tuiictirm  on  roads 

efficiency   and   eon.. my    which    have   taken    jjlace   on   the    I'Visco  on  which  it  has  been  introduct  d,  and  at  the  same  time  has  de- 

. within   the   past  year  nr   two,   a   innnber  of  important   an<l    far-  veh.ped    mf>re    ade(|uate    and    eficient    supervision.      It    was    not 

reaching;    improvements   are   heini;  made    in    the    mechanical    de-  dcctned    advisable,    however,    ti     introduce    this    s.\  stem    on    the 

partnunt.      While    several    of   these   are    only    fairly    under    way.  b>isc<^,   ahh.ruyh    it   was   felt   to    he   vitally   necessary   ti>   develop 

the  resitlt.s  lUrtatned  tluts  far  iu^tii'v  di-cribinv:  aud  c luinieniinsj:  snntc  nietliMd    uhereliy   a   carefjil   check   niijiht   be  made   of  the 
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Date  Shket — Tex 


-    way.       I'nsct^,   aitliouyn    it   was   telt   to    lie   vit 
leiuinsj:      same  nut  hud    uhereliy   a   careflil   chec 

•  WiiEEi.  Engine — Fifteen    Days  in   shop  I 


/lay                  Erecting  Floor 

Boiler   Work 

Dench  Work 

r — ' 

Machine  Shop 

Black  mith  Shop 

OxwcId  riant 

I — Kiiffinc    in    shop 

'2  —Engine  stripped 

Flues   rcim.ved 

3 — I'arts  cleaned  and  delivered 

. 

'    ■  ^— (.'ylinders  bored 

.     '  _'■-■-   -•  • 

Cylinder  heads 

Valve  re  U 

and  stems 

Valve  rods  and  stems 

.'       \  alvt   cli.iinhcrs   bored     \ 

'■    .-.■■'       ■- 

Link  WOI  c 

1  ink  work 

Piston  r(  Is 

Kision  rods 

0-          .    .            ."   ,  '■■;''  ., 

Cylintler  bushin^A 

(iuides, y(  kcat.d  blocks 

Crohslieada 

■             >'  ■'     :    '        ■     .■■     ■'.  .  -  •.■■   '.'  •  ■  ,     ..-'..  .    - 

'-     ■         ....                   •■;'■■,■ 

\  alvc  bushings 

Misc.  mo  ion   work 

'          ^:   '  *  '  '  ,     '           .'      ,.-f             "'i'  '     '    '         '         .      .    .'. 

'          '           '  .       '     '      .       ■.*''• 

-■  ■  ,.      '■ '     ' 

Mrake  ri£  ;iiip 

•   '..  •'    ■.'..■    ■..■■'■.■    '  -■. 

,'■;■;       '    <  J'.    _;   .-.■  .      ■■    •.'..i",  ■•'.  >"■.    -  . 

Spring  ri  pins 

.."-         ■'''-'"••''_     '•■''•:     •""    , 

■"■ '  ■    •■■   '" '  ■■■           :   ,' 

.  ■:,                  .    .  :.    -  .         .;.    ■       ■  „ 

1  uinblinK  si 

aft 

"■'     '''■'*     -■      -         '    . 

"  -Tylitidcr  bushings  applierl 

llnottle 

K.;ds 

Sjjring  riftging 

Valve  bu!>htngs  attplied.. 

Dry   pi|>es 

Engine  tr  ck  work 

Engine  truck   work 

'•  \     *■■■   '  •  .    ■           '■  -.'■  '      . ,■  ■'  ■■  •  "  -  ■  ■  • 

Eccentrics    and   .straps 

Crusshcad 

•*'  .  •  .- 

Guides  and  blocks 

Tiimbliiig  shaft 

Reverse  levers 
Hrake  rigging 

iJ-;^\'.*ilvc  chamber  bored 

• '   '  .        •    -"J-  ■ 

fuiides  and  blocks 

lioiler  bra  k 

ets 

Misc.  motion  work 

''     ■';.■     Thr-ttle   and   dry   pipe   applied 

;■;          ."-''.      .    '_       •' 

KuKiiie  truck   work 

Misc.  bracket.-^ 

X  .;, .  >.,,.:'  ■';■  ■■■'■■ 

Spiiiig  ripsing 
r.take  work 

I 

Re.ich  rotl 

Rocker  boxes 

V 

'i'unibling  Khalt  boxes 

.    9— Frames  and  cylinders  lined 

TumbtinK  sh.ift  boxes 

Steam  chests 

Frame  brai   s 

Rods 

,!.               (">ai<le  yoke  up 

Uucker   boxes 

W  lie.- Is 

Frames                   .    i;  .'■•; 

Cab  fittings  ready 

SpriiiR    rigging 

Frame  braces 

10— Tumbling  shaft  applied 

Flues  applied    . 

Engine  truck  ready 

("rossheads 

K<)cker  boxes  app  ied 

'    '     ■■      .                  "       '    --"':\ 

Guides   and   block    ready 

Motion  work 

■,;■   ••■•Dry   pipe   and   throttle  applied 
,  ''         Shoes  and  svedgcs  laid  of 

Driving  boxes 

*  -■■  ■  .     f 

•.  ■   .'••   -  '  ' 

.'■•  '    ■■  •',        -."■.      •    ■              -i       , 
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'•'    '                -V 
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•  •  ■    ,    -  ■     .',*•'•'-■* 

;.     ■ 

Kcrentrit    straps   applied 

'■■          '    ,■    ■.  -,  '-  '  ■■ 

Center  casting  ajiplied 

IJ^— Driving  buxeS  fitted 

Staylxilts  applied 

Steam  chests  ready 

Shoes  ,ltid   wedges 

•.:  •■.  -:.■•  ■ 

'.••  -  •■■:.■'''  ■'  ■    .■'•  •'.■••■-:,■    -■  '. 

•    Frames   and  cvlinders  bolted 

lioiler   work  completed 

Crossheads 

Steam   pii>es 

.  v,'-.'^-:- 1.-    "-•■■;■ 

•'■ ' '-  ^'  '.■ ■::'''i    •''  ■'.■  ■■>< 

:..:■..     Running  board  bracket  up 

Reverse    levers    ,      •;  . 

-  ;  ■  .     ..  ■•    ■    -  "    ••.■  .  <• 

-■.■v-r  .^.^-•■ 

:\'.  ;.* '.  :':.;v-   ■  ;■.■-••. 

.  '  Spring   rigging  up 

•;.•■..•..l.-; 

12— Ifoiler  te&ted 

IJr.ike   rigjring 

Rods  and  brasses 

\ 

Sttam  chest  applied 

Links 

Pistons 

;^;>      .      Keverse   lever   ap|ilied     .,-■    '  -'  . 

'  .■  ■  ■■■ .  -  -.^  -'  ■  - , 

■'/.''        ■    " 

.■'■'.' 

■ .    "     -•   '    "    .; 

•  •  ."  •.  ■..■••    --'".-  -  •■• 

•.         l.aKging   applied 
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-    -  -^  ■.  ■ 
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•■        ■        ,■■■                ■     ■ 
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'■< 

■u.  .^i-      ■-     -  .-                     ~      .  ; 

13 — Front  end  door  and  ring  applied 

Ash  pan  lip 

Main  rods 

Cab  and  running  boards  applied 

Side  rods 

'■.,-.     - 

.       '               • 

(iuides   applied 

■.'*''.'       ■■ '    ■' 

livtons             '   .    . 

:.,-.-  * . 

...._.     _    _    ...; 

''.     .."       '     '           '       :-  ■-■       •■^-*     '  '      ■ 

'  .:•        .-  Shoes  and  weilges  applied  . 
<    ■'     Motion  work  appliei 

■  ,'  -■  .■'■".    '•  •  '•■■■• 
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I'llot  beam  applied 
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.     :  .  ".  ■ 

,    .  .                     .    .. 

H   -ISrake  cylinders  applied 

Front  end  netting  ap- 

.. 

■    ,         Air    pump   a|iplied 

plied 

1 

•  Steam  and  exh.iust   pipe  applieil 

'^  -  ■   ^  •  ■   '-."  , 

V  •  ""■  ■■-■:•      "  ■  ■  -"'-."• ".    •  ■•■ 

■        '■"                                  "             ••      ■            '.■•".:*. 

''.  ,'   -   ■  . 

'1-;:^^: 

'■■-■  ■■•  ■  ■••  •■'   ■'.- .  •     ,  ■  y' 

•  ..-.    .       \       ami    te--ted 

.-■'•■-■    ■  ••    ■■      .;• 

■  ■ ,-  • ;'     •  .":  ...   •. 

■  ■»    '■■.-' 

■■    ■  ■■- . .  •;  .  -  :*  :  ■' 

•  .      ■"      Valves  set             ■■:-:■'■■     '.'■'■'      ■   ' 
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•       '^         1  -' 
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■  ■"'-'       ■     ."  '  ' 
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■    ■         ;        .. 

"    .'  •; 

,".-.   ■-      ■■' 

-    '. 

Crrate  ri^King  applied 

\ '■■■".■■  ;:■-:■-.■    '■",    ■  ■  ■  '■■. 

•,.       ,    -'.       ..'• 

IS — Brake  rigKing  applied 

- .    '      ».      '  ■■ :.' 

Rods  applied 

■'.'■•■'    ■-■-.■-■.'. 

-    ;.-  ' .    . 

.     t  *       '■       •■.'.-' 

'.'         '-.Pipe  work  completed    '     '..'■■": 

'.-."i    ■  ■'  •  •■  ■    '    .       ■  .■  ' • 

-    '/.■■-      ;.  >  _^  \ "  ;.  :• .   . 

.-,,■•-,     -•■.■..■■'.■ 

■■■     ■'■''■''. 

'•"  Engine   trial   tripped.       '.'      '.' 

,     ^ .-..,,,-  -  .  .  - 

■  '    ,  ■             -  ■;  -      ■  .  ' 

'  "'    '     "           ,  ".'     . ".',. 

-:    ■■■ 

/        -.-•    •        ..    . 

F.nuine  painted' 
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Shop  Schedule  or  Dnte  Sheet  for  a  Ten-Wheel    Locomotive 


:6n   then!   at   rhts  time. The   niost    htiirortant   of  these  steps  of      itenii/ed  omiml,  and  in  a  r..!i>triicti\ 
progress  will  Ue  I'ousidvred  hrietly  in  the  following  article :  lures  which  restricie<l  the  output,  sue 

.-1;"      .'^yy.,.  :  J\  /::  ^'/']''y^-^  :''''r-\^    \,,  ■;■  y'; .-./  i  ■;}■':■■':..■  y: ,.'.}■•     '      .  .'    :■  ;    ■ctliic  and  traininp  on  the  part  of  the 

'   /    .       .    -;^^^^         .    -     W  j^Pij  niachiiury,  defective  material,  p( 

The   K'Coni.dive    ah<l    conch    refiair    shops   at    .SjiriniifieM     Iioih 

■  the  so-called  new  shops  and  the  North  shops— are  administered 
on  a  day-work  basis,  ami  tintil  recently  no  atunipt  has  been 
made  to  check  accur.itely  the  outpirt  of  the  individual  workmen. 


manner,  so  that  the   t>a- 

I  as  lack  \)i  proper  knowl- 

ndividu.tl,  unsuitable  tools 

or  design  of  parts,  inade- 

qu.ile  supervision,  and  other  features\of  this  sort,  might  be  lo- 

cati'd  and  reinedie<l  in  order  to  brinji  tile  etliciency  to  a  maximum. 

Inder  the  cpbi  methods  a  record   was  kept  by  a  time  clerk  of 

the  time  when  the  men  st.irterl  :ind  l4ft  off  work  in  the  morn- 
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iiig.  at  noon  and  at  nijiht.  Ilu-  actual  account  ajjairist- which 
the  time  was  charj;cd  was  Ijascd  hirgoly  on  the  workman's  state- 
ment or  upon  an  approximation  by  the  timekeeper.  As  a  re- 
^uh  the  times  diarged  against  dilTerent  jotis  were  not  found  to 

I  e  of  sufticient  accuracy  to  make  it  possil)let»3intenifreaitly  check 

against  abuses  or  defect>  such  as  those  which  have  been  jtien- 
lioned  above. 
To  overcome  this  the  Friso  has  adopted  a  nitiicr  unicjuc  antl 

unusual  scheme.     Work  clicckcrs  have  been  provided,  each  one  ; 
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Form    Used    by    Work    Checkers    In    Recording    the    Dfstributlofl 

of    Time 

•'.  of  these  looking  after   f*ont  50  to   KKJ workuiciii;  depending  on 

:.,  the   chis!?  of  w.-rk  and   the  dei>artment    in  which   tht?\-  are  cwi- 

..  ployed.     There  are  two  of  these  checkers  in  tlie  erecting  slhip  at 

the  Sprinyliehl  new  shop-;,  three  in  tlie  niachitK"  shif)p,  one  in  tlie 

'^■blacksmith   shop.   t\v<>  in   the  boiler  sbop  ami  ,<>ne  in  tlie  tank 

,;   and  cab  sboj).    Tluso  men  constantly  observe  the  prosfos';  of  the 

".Work  in  the  (kpartment  which  they  serve,  but  have  nothing  to 

.^  do  with  the  distribution  of  the  work.     The  checker  his  a  card 

•for  each  workman,   similar  to  the  one  which   is  rc]»roduced   in 

•  the  ilhistration.  on  wliich  lie  enters  in  detail  tile  operations  which 

are   perfr)rmed,   noting   the   times   at   which   the  WDrk   wa>  coin- 

.     mcnced  and  comjileted  and  tlie  engine  or  shop  order  to  whicii 

;":    each  job  is  charged.    These  card.*;  are  5.11- in,  bj'  8  in,  in'sizc;  -  Th, 

• ;  the  illustration  spaces  have  been  left  between  the  <lilTe rent  ite'iiis 

'■■■:  in  order  to  preserxe  a  neat  appearance  in  reducing  the  size  of  the 

Ic- form;  this  is  not  done  in  actual  ]>ractico.    '  ^  \    '      > 

J- The  checkers  were  selected  froin  among  the  bj^st  of , the  ni|5- 


hjghvr  I'at*:^  than  the  standitrd  for  iirst-clas;s mechanics.  In  all 
cases,  inniaking  suggestions  or  changes^  they  work  through  the 
forenieit-..  ;,,.-■    ./--w'-  ;;  •      :.   .-.  \ 

-Xmong.  the   itiost   imjKirtam   a*lvanlagt;-s.  ol   the  tinie  checking 
systenii  j?ts   it   has.lteen   developecl   tliiis   far.  are   tbe   f«»n<jwing;  :  _ 
( a )    The •  reeif)rding  of  the  detailed  progress  of  the   Wi>rk.  thus     . ; 
inaking  the  work  of  supervision  less  I)urdensiinie   for  the  shop 
Milierintcjidetn  and  general  foreman,     ibt  The  deiiction  of  waste 
ot'  time  and  cff«rft  at  hs<>ccurrcnc<\  thus  vnablitig  the  foreman.;    .. 
to  promptly  take  the  inaiter  hi  hand  eliniinaie  delays  and  reduce 
the  cost  of  performing  tlie  work,      (f)   Alisolute  accuracy  of  the   , 
Mchargv'S  to  the  variou>  accounts  or  tt»  individivd  .locomotives  ,o.r   _ 
shop   orders,  thus   oiaking   p. Vssiblo -^n   cjirrect   .aiialysis  t.it   ex-  '  - 
.^leiKlitures.'.  .  (d;)    Gist   data,   which  ja-rnrits  ccmiparisonij  to  be     ;. 
ni.-i(k   and  weakiies,ses  \*\  Ik-  lociied  wliich  niay  lu"  Corrected  by 
impr«fving  the  faciJitie.N  or  n>etho<tj;  en»4)l«iyv«l,ji>r  by  rcarrapgipg., .  ^ 

tlie'f»>f:Cci  ■;'";'"-  V     ■.";..-  .;'/■'■•;/•■■■<     '    '.■     -"/-V     ■-."    .      '  -   ''r 

5tticlT  lia§  l>ecn  priblished  itv  the  iiasti^HiceriFting  the.-be^  uieth^     " 


Box(es;of  $MrplMS  Tools    Which    Were  Oatiiered    Up   and    RetUW*^ 

,";■  v?  ■■•;._>■  J>-^v. '/'-":•"■  ■-:_         to    Stock   , /I  v..  •..;.   :  ■".'/-■';";'-;;/ ^ 

<kIs  of  comjparing  the  efficiency  «»f'  one  shitp  with  another,  the 
great  ditlicidty  being  to  delhie  and  decide  o«  u  standard  unit  of  ■ 
t^^easirrement.  The  value  fd  jthc  con»parisi^.ns  t/f  a  shc^  or  d  :!e-  -: . 
TKtrtineniafi  a  whole  on  tln^  basis  of  SrtKh  units  as  hftveheen' 
siiggested  is  ifjnestionaiih.-  as  far  as  it  concirns  the  acairate  d^  ^ 
te^ti«nv<>f  weaknesses  OF  the  relative  value  of  diUerent  prac^  ' 
tices  ormetliods-.    .fhc mo^i  h  igical  \vay  t.f  detecting  lo»t.  3ihHio« 
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ROUTING    CARD      ;  j 

Enpiiic   Ko. ; —  'i 


Operation 


T 


Rorkcr  bones  ariii  arm';   u-\\<\\ 

1    •-''./.i|-:  — -^ 

1 

Reverse  levers  rt-arfv 

Reverse  levers  a|i|ili''d  ' 

Reach  rod  readv 

Reach  rod  applied 

Throttle  lever  n-artv 

-.  ^     \\      ;;  ■. 

Throttle 

ever  applied 

•. 

;.V   V;    r    ROUTING   CARD 

'tll»K  .GANG 

■'operation              ■/'■:yi'--i^^\:i^ 

■  ' Tumbril;:  ih.itt  and  hniccs.  te.^ii 

■. ;.  .-  - ■-.-■^i:-   I  - '[': 

":  links  re jdy -.  .v"'  ■-•:::; . '     ■- 

"  '  :;•  ■•  '  --;••'■';  -■. 

';l;il)ks  appjied  x-wiiflete-' ■.■;.-'■.  |:;.'.;'-- /■-;,-.    :-            ■'  ,   :. 

Walschafct  .Keai-.  ready'-  f'. 

•.•':.■-   :•     ■■'  ■'■.'  -      •'     ■  ■ 

,    Wi»l5<lmrt  ffear  apiilieif.comjiletif 

:■.--■;-.:-.■-;■  ;-•:-,:-■ 

'-:    '   '     •  -   :  '■■'  '■■  .  '"- :      ■  ■   V-'-:   ".' 

'-".--■.■-''■".■  "' 

■■;.  ;..  :■ .-,    ■  /.;••:   ■  :.:'.•:■:- 

■  •       .-.    ■  .    ■;,  .•-  - 

>  .  ■'"'.■'■;;■  :',  ■: '':/■_ \  '■.,'-.  '^ 

,  ".  >  .  - 

.     ::•  ■     :    ..    "     -■ 

,    i 

ROUTING    CARav 


.               ■.     Enf.me   No, 

SlfVAITlPf  CANi; 

Qp.er,Hi.  ion 

'.•v 

St'.i-V     V-.n.-     U^Tl/Vk,^  . 

.    • 

Df\  Pir-.--,  r.;nim.r.il-"  ■.,■,':"  * ,  •■  I.  .■•" 

■■■r'-[\'      :. 

Tlirefl'-T   B.'>  ft.-n;..Vwj          .   ..;       ;. 

^ 

Ste,(«i 'tiit>.'.5  ii(ij^^.,f  ;,  ■  , ;   ;-, 

'  ■■.      ■ 

:    ■-     :    '    =  '-■ 

Orv    Pii'r     jpjilii-d   ;■ 

-     -       ■ .  1 

-?■ 

Ti:rf.ttJ.   im  '.aw*;d;.  -,•;■'. ; 

■ ,  ■  ^      ...  -  - 

•■    .      • 

.'     .  ■    ■    ■.-■    /-^  '■■'-   '  • 

Routing    Cards    Used    by    the    Reverse    Weyer,    L.ink    and    Steam    Pipe    Gangs- 


.'chanics  in  each  dci)ariment,  and  the  training  which  they  receive 

'in  following  up  the  work  will  fit  them  admir.ibly  for  positions 

«is   foremen,  if  such  o[)enings  occur.     It  should  lie  understood 

'V    that  these  men  check  the  quality  of  the  work  and  accuracy  of 

.workmanship,  as  well  as  the  time  of  performing  it.     They  are 


or-eifort.  and  of  elimTnating  it,  i«!  to  istudf  each  ojH-Virtiori  iii  de-^v 
tail  and  make  sure  that  it  is  the  best  all  cannot  be  improvccl  " 
upon    Th6  provision  of  work  checkers/Pn  the  Wisco  an«l  fji*- 
w.-iy  in   which  their  cttorts  are  4>eing  utili.zed  is  successfully  ac^-. 
cdmplishing  this  and  in  very  greatly  increasing  the  efficiency  of 


^/:  :p^^     practically  the  same  as  lead  men,  which  is  at  a  somewhat      the  d<epartmen.ts  and  the  shop  as  a  whole  in  a  waj,  which  tnoai 
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appeal  to  shop  officers  and  foremen  as  being  a  most  logical  one. 

.-.■;.■-;  ^       WORK   DESPATCHING 

It  seems  strange  that  the  railroads  generally  have  been  so  slow 
.  in  systematically  planning  the  progress  of  the  work  through  the 
shops  in  order  to  balance  the  strength  of  each  of  the  various  de- 
partments and  to  schedule  the  work  of  repairing  the  cars  and 
locomotives  in  such  a  way  that  the  entire  stafif  may  co-operate 
closely  and  effectively.     The  Chicago  &  North  Western  was  one 
,  of  the  first  roads  to  inaugurate  such  a  system.*     This  was  many 
:  years  ago.  and  in  spite  of  the  fact  that  it  was  given  wide  pub- 
licity and  that  the  whole  scheme  was  most  logical,  other  roads 
■took  it  up  very  slowly  and  even  today  shop  scheduling  in  its  best 
form  is  used  in  a  comparatively  few  shops.     The  methods  whicli 
are  being  used  on  the   Frisco  are  not  essentially  different  in  a 
general  way  from  those  introduced  on  other  roads  but  are  ar- 
ranged to  meet  the  special  needs  of  the  shops  on  that  system. 

Not  only  are  the  dates  set   for  the  completion  of  repairs  to 

each  locomotive,  but  the  intermediate  times  in  which  each  of  the 

numerous  operations  must  be  finished  are  also  designated.     The 

.general   plan   of  this   scheme   is   indicated   on   the  accompanying 

'form,  which  is  known   as  a   date   sheet,  and  outlines  the   work 

which  should  be  done  op  the  varidus  parts  of  the  locomotive  in 
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EogiDC  Qnrobcr 

Date  ID  shop 

Oatc  etpected  out 

Stnppcd  except 
frames  and  cylia- 
ders 

Ftac«  removed 

Frames  and  cylin* 
ders  removed 

Smoke  box  re- 
moved 

Flue  sheets  re- 
moved 

Door  sheet  re- 
moved 

, 

Cylinders  bored 

Valve  ctiambcrs 

Valve  bashing  in 

Cylinder  bnsh* 
mg  in 





_. 

1 

Part    of    a    Department    Schedule    Sheet    for    Boiler    and    Erecting 
'    .•  ...*.-  Shop    Work 

each  of  the  different  departments  for  a  ten-wheel  engine  which 
is  to  be  overhauled  in  15  days,  or  rather  150  hours,  for  arrange- 
ments have  been  made  to  adjust  the  schedule  for  any  lengthening 
or  shortening  of  the  working  hours  per  day.  This  particular 
sheet  covers  an  ordinary  overhauling  where  no  special  work,  such 
as  firebox  sheets,  new  cylinders  or  new  frames,  is  required.  Re- 
pairs of  this  sort  necessitate  lengthening  the  schedule  by  a  cer- 
tain number  of  days,  depending  on  the  nature  of  the  special 
work. 

*  American  Engineer  and  Railroad  /tmrnal,  February,  1904,  page  58. 


Similar    date   sheets   have 
power  and  for  every  combinaj 
motive  arrives  at  the  shop  a 
report  is  drawn  up  of  the  nec( 
sible  to  determine  exactly  wl 
makes   it  possible  to   set  the 
item  and  routing  cards  are  fil 
department  foreman  as  a  guii 


en  prepared  for  every  class  of 
on  of  repairs.  As  soon  as  a  loco- 
horough  inspection  is  made  and  a 
sary  repairs,  from  which  it  is  pos- 
at  schedule  should  govern.  This 
dates  for  the  completion  of  each 
ed  in  and  issued  to  each  gang  or 
for  handling  the  work.     Sample 


ROUTING    SYSTEM— CHECK    SHEET 
ERECTING  SHOP  NO.  1 

ENGINE  NUMBER 

Dati-  Enpectfil 

-4- 

Enjrinc  ill  Shop 

Date  Complt'd 

Delay 

Date  Expected 

Engine  Stripped 

Date  Compit'd 

. 

Detay 

Date  Expected 

Parts  Clemed 

Date  Complt'd 

Delay 

Date  Expected 

Frames  dowh 

Date  Complt'd 

Delay 

, 

— 

Date  Expected 

Cylinders  Bored 

Date  Complt'd 

Delay 

Date  EiDccted 

Cylinders  Bushfit 

Date  Complt'd 

Delay 

I 

Date  Expected 

Frames  up  Com(il*'te 

Date  Complt'd 

Delay 

Date  Expected 

, 

Guides  lined 

Date  Complt'd 

Delay 

Date  Expected 

Throttle  Boi  in. 

Date  Complt'd 

Delay 

1 

Date  Expected 

' 

Rocker  Boxes  and 
Tumbhng  Shafts  up. 

Date  Complt'd 

Delay 



Check    or    Delay    Sheet    Used    With    the    Shop    Schedule    System     ; 

cards,   such   as   used   by  the   reverst    lever  gang,   link   gang  and 

steam  pipe  gang,  are  reproduced  in  the  illustrations.  -■   •  • 

For  the  use  of  the  shop  foreman  who  supervises  the  work  of 

these  gangs  a  special   form   is  madtj  out   which  applies  particu- 


larly to  the  work  of  his  department 


rather  than  to  the  handling 


of  the  locomotive  as  a  whole,  as  o  i  tlie  large  date  sheets.  A 
sample  sheet  of  this  sort  for  boiler  wt^rk  and  the  erecting  de- 
partment is  reproduced  in  one  of  iha  illustrations. 

1  he  despatching  system  is  handle!  by  a  foreman  wlio  prac- 
tically becomes  an  assistant  to  the  gerieral  foreman,  relieving  that 
officer  to  a  great  extent  of  the  detailed  supervision  of  the  progress 
of  repairs.  He  makes  out  tiie  despatcliing  sheets,  timing  the  vari- 
ous o()erations  to  corrcsjjond  with  the  date  sheet  for  the  type  of 
engine  and  class  of  repairs.  It  is,  of  course,  necessary  for  him 
to  maintain  a  master  sheet  coveringlall  of  the  engines  in  the 
shop  and  arranged  in  such  a  way  thai  he  can  see  that  the  work 
in  tlie  various  departments  is  properljl  balanced,  and  from  such 
reports  of  the  progress  of  the  work  as  he  receives  and  enters 
on  the  master  sheets  he  can  determine  practically  at  a  glance 
whether  the  schedules  are  being  lived  up  to.  A  daily  delay  re- 
port is  prepared  each  evening  showing 
behind  schedule,  and  provided  with  thi 
go  directly  to  the  gang  or  department 
the  delay  and  see  that  provision  is  mj 
ficiency.  ' 

This  system,  in  addition  to  maintaining  a  balance  between  the 


just  what  operations  are 
the  general  foreman  can 
which  is  responsible  for 
de  to  overcome  the  de- 
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lifferent   departments,  thus   eliminating  anngying  and  costly  de- 
ays  and  securing  a  maximum  output  consistent  with  the  force  and 
acilities.  has  the  additional  not  inconsiderable  value  of  insuring 
jfompt  delivery  of  completed   locomotives  at  a  date  determined 
well  in  advance,  and  thus  enables  the  mechanical  department  offi- 
cers to  more  intelligently  handle  the  problem  of  the  distribution 
of  power.     The  shop  schedule  system  to  be  a  complete  success 
must  have  the  hearty  support  of  all  of  the  mechanical  depart- 


Eleven    High    Speed    Tools    Which    Were    Formerly    Used    With    the 

Driving    Wheel    Lathe 

nient  officers  and  particularly  of  those  higher  officers  having  gen- 
eral supervision.  If  this  condition  does  not  obtain  and  the 
schedule  is  interfered  with  in  order  to  give  certain  locomotives 
preferment,  it  would  greatly  hamper  its  usefulness  and  disorgan- 
ize the  entire  shop.  ■:-.-.:  ..-..•.■■..■;       ^   .  ,      . , 

?.  >..••;.  SHOP    MACHINERY    AND    TOOLS  -       • 

Xo  one  who  has  ever  tried  to  use  a  dull  axe.  saw  or  chisel, 
snd   who  has  then  taken  time  to  put  them  in  proper  condition 


Tool    Holder  and    Tools    Now    Used    With    Driving    Wheel    Lathe 

and  has  marveled  at  their  greater  effectiveness,  will  belittle  the 
effort  to  see  that  all  of  the  tools  and  machinery  in  a  large  loco- 
motive or  car  repair  shop  are  kept  in  first  class  condition.  Pos- 
sibly a  given  amount  of  energy  and  expense  invested  in  work  of 
this  kind  has  resulted  in  more  striking  improvements  in  efficiency 


and  output  than  any  other  one  thing  that  has  been  advocated  in 
the  general  campaign  for  improved  shop  production  within  the 
past  few  years.  Many  of  the  more  progressive  roads  have  been 
prompt  to  take  advantage  of  this,  although  some  of  them  have 
not  as  yet  fully  awakened  to  its  possibilities.  It  was  one  of  the 
first  things  which  were  done  by  the  Frisco  in  its  campaign  for 
improved  shop  efficiency,  and  the  results  thus  far  have  been  start- 
ling, in  that  the  maintenance  expenses  for  shop  machinery  and 
tools  have  been  surprisingly  decre.-ised.  although  this  equipment  is 
much  improved  and  maintained  in  better  condition. 
The  problem  was  approached  from  several  angles.     It  has  in- 


Forty-One  Tools   Formerly  Used 
on    Slotter  ."  •  >  . 


Tool  Holder  Now  Used 
on    Slotter 


volved  the  appointment  of  a  supervisor  of  tools,  who  has  had 
general  charge  of  the  work,  which  in  general  includes  the  stand- 
ardization and  centralized  manufacture  of  small  tools  and  a  sys-;- 
tcmatic  method  of  checking  them  and  seeing  that  a  complete  and  ^v 
adequate  supply,  but  not  an  over  supply,  is  maintained  at  all  points  ' 
<  n  the  system.     It  includes  also  the  strengthening  and  speeding 
T.p  of  machine  tools  and  the  providing  of  jigs  and  other  apparatus  .• 
for  the  accurate  and  rapid  handling  of  the  work.     It  should  1)e:-» 
noted,  however,  that  in  this  latter  respect  the  Frisco,  particularly  < 
at  the  Springfield  new  shops,  has  not  been  in  the  rear  ranks  in  the  ;-■ 
past.    This  is  indicated  by  the  shop  kinks  from  that  system  which  •. 
have   been    pulilished   in   the    Railway   ./.cr    Gazette,   Mechanical  \ 
Edition  from  time  to  time,  and  particularly  in  the  collection  which.-' 
appeared  in  July,   1913.  submitted  by  J.  C.  Breckenfeld.  at   tliat    - 


Special    Furnace   for   Making    All    Lathe.    Planer   and   Similar  Tools 

for  the   System 

time  assistant  machine  shop  foreman,  who  was  awarded  the  first' 
prize  in  the  shop  kink  competition  in  which  it -was  submitted.    Mr.!.". 
Breckenfeld  is  now  supervisor  of  tools.-     C'  --::.%?,  T: 

One  of  the  first  steps  in  the  campaign  was  to  make  an  abso->.-. 
lutely  correct  inventory  of  all  the  machinery  and  tools  on  hand  ' 
at  the  different  shops  and  engine  houses.     This  resulted  in  the 
collection  of  a  large  amount  of  obsolete  tools,  which  have  either 
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■  v-  -"laiii'v;'!  t"  .slu.j)  utVicLTi!  anil  fi>rt-iiK'ii  as  luinu  a  iiidst  logical  niu'. 

,S  v"  ;     It  SC€nis  >lrani;<.-  tliat  tlir  railmads  gciUTally  liavr  liccn  m)  >1(iu 
':     I  ■    in  systcniatic^^  tlic  itrngrcss  <.i'  tlu-  \\..rk  tlirmmii  ilu- 

•  .;     tj&hopA.in  on^^  .stnuiiili  i<\  laih  of  tlu'  vari'm^  ,!«.•- 

.  :  ...    p"irtiiUTit'=   ahfl   to   schedule   the   \v<.rk   ni   rei)airiii,L;   tlie  cars  and 
;:     ■-;  ::,l<.'Coinotives  in  sudi  a  way   that   tlie  entire  >taty  may  co-i>])erate 
■,:■::'■   clusldy  and  crtVclivvly.     The  IhioaL^o  \   .\drth   Western  was  one 
-       .-;*^^^^^^  snch  a  system.        This  \va>  manv 

U::^''._,\yi:irr^.iiii>t,  andin  spite  of  tlie  faci  lliat  it  was  .yi\en  wide  puli- 
.  ■  ,      :licity  atid   thai  the  whole   scheme  was   most   logical,  other   roads 
.  ;  tCK>k  It  fl|y  ViT\-  sluw'ly  anil  eAen  today  .shop  schednling  in  it>  hot 

..    ..;■  ftiriiv  is  ti^vd  in  d  com  few  slmiis.      riu    metiiod>  which 

.'      'are  heing   used   on   the   Triscc)  a^^^^   not  essentially   dift'ereni   in   a 

getu'ral;  way   from  tlio.sy  introduced  on  other  to.kIs  hut  are  ar- 

:.,\       ranged  to  meet  the  special  needs  1. 1  the  shops  i.n  that  system. 

•';' ;-.  .    Xot- {>nly   ari*  thcj,.eJatt's  Kot   for  the  comjiletion   of  repairs  to 

.'.    -  each  loConViiive.lmt  the  intermediate  times  in  wiiich  each  of  the 

•  \.  .> numerous  ••i'orati' 'US  tnn St  he  linished  are  alsii  designand.     Tile 

■'•'.    genet- tl    plan-' i(  thi>   sfheine   is    indicated    on    the   accompanying 

'     .v/i^  sheet,   and   ■inliius   the    uork 

^^/  /  ..Avhu-li  shoiild  Ik:  ^lMne<<.>tt  tlK'.  va^^^^  part>i  of  the  loeoiuoti\e  in 


.Vv 


c  'V.   ■: 


<,  *■  .    * . 


/;    ,-,    JBoiler  and  Floor  Work,  No.  1 


'  ttt%tnK,  AtitiAst 


•Hal*  laoVr 


l)..lt  I  >,.  .:.  .(  .-i.: 


fm-d4 


■ ..  . 

1     !■ 

.           ,         ■. 

••  \- 

-.  ■ 

-           ■      1               . 

'  i"' 

1. 

TTF 


o\>      ■■    I 


ders    ,     - 


Ftuts  fill..  v»  J 


rran-.CH  an  J  ->  li»' 

.xlers  .removed 


mote  J 


KIuc  xh_c<l's  r<- 
moivcd 


■-    md'rcd  ■     .  -  ■ 


Cyhxuliers  bared  . 


'V«Nc  bttslNajt  \A 


33E 


_ua-. 


T—t 


.  inif  in 


-f^-  r 


I-. 


.-v'-  1 


=d 


I    ;  ■!    [■ 


rxj 


.s  •        •       T 


Part    of    a     Department    Schedule    Sheet    for    Boiler    and     Erecting 

Shop    Woik 

,c-Uch  of  the  dift'erent   departments  for  a  (en-uluel  eiiyine  which 

is  to  l>e  fivcrhanled  in  15  davN  or  rather  150  hours,  for  arrange- 

rim-nts  have  heen  inade  t»)aflfust  the  schedule  for  any  leiigtluning 

."dtf   shnrienins   rif  llic  Avorking    hour-    per    day.       lliis    pariicular 

\siteet  Covers  art  ordjiiary  (sverhaiiling  where  no  special  work,  such 

j^s  firvliox  sheets,  ui'-vv  cylinders  or  new  frames,  is  required.     Ke- 

■pairs  of  this  sort  neces>itate  lengthening  the  sciiedule  hy  a  cer- 

•  taiti    nuinlier   of   days.    dej)ending    ^n    the    nature    of    the    si)ecial 

yeptk^    .— -^-r  ■'/■:' y. :■■/■- '^  ■•-'-.,  .--iv^f  ■■-•".'••;:-•,■;     ■-..  ^  ..■      ■  ^/-■■,.';'  ■. •■ 

■     '^ym.i^iyah  .F.ngin(*vr  aM.d  Railroad  J o"'ii^l,  FtJiruary,  1904,  jiage  58.         ;   • 
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."similar  dale  slieets  liave  iieeii  i)rei)ared  for  every  class  of 
power  and  for  every  comliinaliou  of  repairs.  A.s  soon  as  a  loco- 
motive arrives  at  the  sliop  a  Ihorough  inspection  is  made  and  a 
report  i.-i  drawn  uji  of  tlie  neccfcsary  repairs,  from  which  it  is  pos- 
sible to  determine  exactly  wAat  schediik-  should  govern.  This 
makes  it  jiossihle  to  set  the  jlates  fi>r  the  cotnpletiitn  of  each 
item  and  routing  cards  are  liljed  in  and  issued  to  each  gang  or 
department   foreman  as  a  gui<lL'   for  Iiandling  tile   work.     Sample 
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Check   or   Delay   Sheet    U$ed   Withlthe   Shop   Schedule   System 


and 


canls.   stirlK  as,  uVed;  ljy;1,h^,  lrcvel*sJ=  lever  gang.   link   uatij 
-team  pipe  gimg.  are  reproduced  iit  llie  filiHinitiou-,. 

I(ir  tile  use  OS.  the  shop  fo.r.Muan  Iviio  supervises  the  woik  oi- 
thesc  4f^t'S!i7^  v'*''*''^''''^^'''^'''''  '^  ttta^ic  .►ni  aIucIi  aj.i)lies  particu- 
Jarlj-  to  tlic.  wv>rk"of  his  OepaaiucJH  rather  than  lo  the  liandimg 
•  if  the  locomotive,  .as  a,  wlmle.  as  o  ,  the  lar.ge  date  sheets,  A 
^aniiile  sheei  of  this  sort  , for  hoilef  u- rk  fimr  the  creeling,  de- 
. parfmeut  is  rcpro(luced  iri  fmc  of  iIk    illu.strations.    ■ 


ti 


The  despalchitig  system  is  h.aiidlelt  hy  a  foreniaii  ulio  prac- 
ally  heconies  an  assistant  to  tlu-  getyral  foreman,  nlieving  that 
iicer  to  ;i  great  extvnt  of  the  «ietaile<l  superviston  of  the  iirogress 


illicer  to  ;i  great  extvlil  Ot  tne  «letaile<|superv.iston  oi  tlie  p 
of  rei)air.s.     lie  makes  out  thu  despaicl  ing  sheets,  timing  tiiC  vari- 
ous ojieratious  li»  e«)rrespon<l  with  tlu 
tiigine  I'lid  .lass  <)f  repairs.     It  is.  <►! 
to   m.iintain   a   master   si:eet   coverfti!. 
sho]!  and  .irr.Mngeil  in  such  a  wav  tlia 


d.-ite.  sheet  fi^r  llie  tyjie  of 
course,  necessary  for  him 
air  of  ilk-  engines  in  the 
ive  can  see  that  the  work 


in  tlie  various  departments  is  proiK-rlA  li.dancid,  .ind  from  siicli 
reports  of  tile  iirogress  of  the  work  lis  he  receives  and  enters 
on  the  m.-ister  slievts  he  can  dc1crmi|e  practically  at  a  glance 
uluilur  tile   scliednles  are  lieing  lived  lup  to.      .\   d.iily  delay  re- 


just  wiiat  operations  are 
the  general  foreman  can 
which   is   responsilile   for 


I'ort  is  pre]),ired  eacii   eviiiiim  showing 
I>ehind  scheilule.  and  (irovided  with  tlii- 
l;o  directly  to  tile  gang  or  department 
tile  <lelay  and  sec  that  provision  is  mule  to  overcome  the  de 
licieiicy.  ■     ;  ''    •    '■.'•,        •"     •:    •■' 

This  system,  in  addition  to  maintaining  a  lialance  hetween  tlie 


4 


■5J. 


^ 


«•  .  ,   ■«•■;, 


•  -  <*•,    :  -^  ' 
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"iffcrtnt   <k]);irtiiicius.  iiu!>  tliniin;uin;4ann«»ytrig  and  costly  de-      and  ou'tiniit  tlwn  any  Other  xiric  tiling  that  lias  1)ecn  advocated  in  '■.. 
lys  and  >ccnring  a  maxiinuni  <mti>ut  consistent  with  the  force  and      tiic  general  campaign   for  improved  shop  f)roduct ion   within  the 
icditfes.  ha<  tin-  additional  iii>t   inconsidcralik-  value  of  insuring      past  fi">v  years;  VMi»iH'rtfth 

r.  tmpi  'lelivcry  of  completed  locomotives  at  a  date  determined      prompt  t(vtak<.^a(|vantiige  of  this,  although  sonic  rif  them  have  • 
l11  in  advance.  :ind  thus  enables  the  mechanical  dei)artment  otti-       not  as  yet  fully  awakentd  to  iis  possibilities.     It   was  one  of  the    . 
rrs  to  more  iiuilligenlly  handle  the  iirMhUiiji  of  the  (li>triIiulion       lirst  things   which   were  d<>ne  hy  the  I'risco   in  its  campaign   lor    • 
1   I»ower.     The  siiop  schedule  system  to  he  a  ci  iniiilete  sljceess      improve<|  sh(»p  efficiency,  anil  the  resiihs  tlliiis  far.  havo-W 
lUist   have   tile   liearty   support   t>f  all   of  the   mechanical  tlepart-      ling,  lit  that  tK^niairitenance  e.vin-nses  for  s1»op  niaehinery   -^id  ' 

tools  have  been  sur]irisiii!.;ly  ilecre;i>e<l.  altl'ongli  this  eqHipment  is  • 
PilK'h  improxed  antl  maintained   in   better  condition. 
ITIkv  prc.Jdan  was  apprrKiche«l  fr<  nn  several  anglef. ;   ft'  fias  in-' . 


Fcrty-O.iiie  Tccis   Fonrierfy  Usc-d: 

'''■{"'".''•■"l-'-'tn   Slotter.. 


Toot  Holder  Now  Used 
on   Slotter 


Eleven    High    Speed    Tools    Which    Were    Formerly    Used    With    the.' 

Driving    Wheel    Lathe 

;inent  officers  and  partictdarly  of  those  higher  pflieers  having  gen- 
eral >upcrvisi(in.  If  tlii.s  conditiou  <loes  not  obtain  and  the 
seiiedule  i.-«  interfered  with  in  order  to  give  cei-tain  locantotives 
i»relerment.  ii  ucuhl  greatly  hatnper  it's  OH'fuliU'SS  jjind  disofjii*"- 
m:  the  entire  ^hopi  •.■      ;•   ;•  .-.  .    .■-.     ;^       -'^^  .  •- ■    v-  .:  r'^^  Vv---    ■■-'^ 

^     r::".;»:-         ^         ...    SHOP     M.\rHlNERV     .\NI)    t«)()L;S:-    C^^-J^i-vV.   '  ,  -     r 

."Xo  one  wh<i  Iras  ever  tried  to  use  a   dull  axc;  saw  fir  chisel.: 
>ndi  who  1la>  then  taken  time  to  pvu  thenv  itv  pro|)ei".  cwnilitioh 


:V< Ivred  the  fipl^ouittneiit  <  >f  a  sn]>er\  i.s< ^r  r.f  it hAh.  wlio  has  IkkI. 
rgeiveral  chafge  of  the  work,  which  ill  general  iiielude.*  ^llie  i>tand- 
j.ifdizationanil  eentraliznl  manuf.'icliire  *>i  small  tools  and  a  sys-• 
tenIalie  fni^tlivulta"  chvckiiig  them  and  seeing  that  a  conipletv  and . 
a<lefiuate  supply,  but'not  an  <)ver  supply;  is  maintained  at  all  poiiits 
I  n  the  svsieiu.     It   includes  also  the  strengthening  atuJ  ii>eedinj:j 
i'P  of  .tHiichine  tools  atid  the  pro\icHng  of  jigs  aftd  other  apiwi rat tr^ 
fHt"  the  accurate  and  r.apid  handling  of  the  work.  Mi  slh.nibl  be; 
jioted.  liowever.  Uiat  in  this  l.ilter  respect  the.  I'YisiCo.  p.-irtictilarJV;, 
al  the  .Spring I leldtH-.w  ^hops.  has  not  heen  in  |lie  n^r  ratik-!  in  the', 
past,.:  TIi,is  -is  iiKliv^'tted  by  the  shopOfeirttcs.  ft<»m_  that  System  vvhui*. 
have  been    pnblisheii    in    the    Iv-aiki'iiy^^iic-  iiilzi-lk'.    .t/i:« -'/iiflJ<:<f/ 
lultii'ii  friiiti  time  to,  time,  and  ii.irtiotitarly  in  tfie  collection  whicJi. 
iippi";nx-4  ill  July.-  '1913.  sulflidrteil'i)y..J;  x;^;  llreck^ 


Tool    Holder   and    Tools    Now    Used    With    Driving    Wheel    Lathe 

.iHi<l  h.'is  in.'irveled  at  their  .i^re.ater  et'fectiv  eness.  will  belittle  the 
tlYort  to  see  that  all  of  the  tools  and  m.ichinery  in  a  large  loco- 
motive or  car  repair  shop  are  kept  in  tirst  class  condition.  Pos- 
.'-ibly  a  given  .'nnoiuit  of  energy  and  expense  invested  in  work  of 
:this  kind  has  resulted  in  more  striking  ii.nprorements  in  efficiency: 


Special   Furnace   for    Makinq    All    Lathe.   Planer  and  SJmilar  .Tools . 

■;?-:.•-;'-':■.■'•'.>,■■■...- .■■-     "     for  the   Syi>tetnr':'---,.:':y^  '  \^  ::.:     '■■'''.  ':^'-/: 

trrtie  assistant  m.tchine  shop  foreitiaiti,  xvho  was  awardeii  the  first : 
prize  in  tlie  shop  kink  c<mipetition  in  which  it  was  submitted.    Mr.. 
Hreckenfeld,  is  now  supervjsr»r.rrf  t<>ids/r     \-  ':      ^  ^  .'•     i'^;    ;  •;  x  /^ 
.  V  One  of  the  lifst  .stej)s  in  the  campaign  ^vas  to  malyc  an  ahso-  ^ 
Itttely  correct  inventory  of  all  the  machinery  and  tO(^Is  on  hand 
at  the  tlitfereut  sliops  and  engine  houses.      I  his  rt-sulted  in  the. 
cplleetitiri  of  a  large  amount  of  obsolete  tools.  Which  have  either 


■-.  ■:  I: 
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been  worked  over  or  sold  as  scrap,  and  also  in  the  gathering  up 
of  surplus  tools,  which  have  been  turned  back  into  the  stock  and 
have  been  reissued  as  required.  For  instance,  one  of  the  illus- 
trations shows  a  number  of  boxes  tilled  with  perfectly  good  tools, 
but  which  were  in  the  nature  of  surplus  stock  and  were  turned 
over  to  the  general  store,  the  shops  from  which  they  were  col- 
lected being  given  a  credit  of  $2,005.41.  This  is  only  one  of  a 
number  of  .similar  lots  of  surplus  tools  which  were  gathered  up. 


Finished    Tools    Ready   for    Issuance   to   Shops 

In  another  case  a  large  number  of  antiquated  air  motors  were 

collected  and  dispijsed  of  which  were  using  3^)0  per  cent  more  air 

than  the  standard  tools.     Other  tools  were  gathered  which  were 

V  damaged  and  laid  aside,  but  which  at  reasonable  expense  were 

'placed  in  first  class  condition  and  reissued  as  new  tools.     Mean- 

'■■  while  a  stock  book  has  been  prepared  which  shows  all  small  tools 

•:•  on  hand  each  month  at  each  point  and  those  which  have  been 

Vordered.     A  continuous  inventory  is  thus  provided  which  makes 

•'."it  possible  for  the  supervisor  of  tools  to  (|uickly  and  accurately 

check  the  requisitions  and  thus  avoid  overstocking. 

Xot  the  least  important  of  the  improvements  has  been  the  selec- 


Locomotive   Parts   Manufactured  at   Central   Shop 

tion  of  standard  designs  for  the  different  tools  and  the  central- 
ization of  their  manufacture  at  the  main  shops.  As  a  typical  ex- 
ample, the  heavy  bulky  tools  formerly  used  on  tlie  driving  wheel 
lathes  have  been  replaced  with  tool  holders  and  high  speed  steel 
cutters,  as  .shown  in  the  illustrations.  This  has  not  only  de- 
creased the  cost  of  these  tools,  for  only  the  cutters  are  now  of 
high  speed  steel  where  formerly  the  entire  tool  was  of  this  ma- 


terial, but  it  has  greatly  increased  their  efficiency,  because  of 
the  better  design,  and  has  ma(je  it  possible  to  more  easily  maintain 
the  tools  in  proper  condition. ',  As  another  illustration,  one  of  the 
slotters  was  found  to  have  41  tools  weighing  more  than  SOO  lb., 
70  per  cent  of  the  tools  being!  of  high  speed  steel  and  represent- 
ing in  all  an  investment  of  oxTr  $500.  These  were  replaced  with 
two  tool  holders  similar  to  tpose  shown  in  one  of  the  photos,, 
and  a  full  set  of  small  tools  tif  high  speed  steel.  The  total  cost 
of  these  new  tool  holders  and  tools  was  less  than  20  per  cent  of 
the  cost  of  the  old  tools  and  they  are  more  effective  than  the 
large  clumsy  ones. 

In  keeping  a  check  on  the  small  tools  a  record  is  maintained  at 
each  of  the  shop  tool  rooms  slowing  just  what  tools  each  man 
has  and  requiring  him  to  turn  on  any  tools,  which  he  may  have 
taken   from  the  tool  room,  every  Saturday  night  for  inspectiort 


Double    Planer    Head   for    Machining    Shoes   and    Wedges 

and  repairs.  If  any  of  the  tools  ara  found  missing  the  man  is 
notified  on  Monday  morning  that  if  h^  does  not  immediately  turn 
them  in  he  must  get  a  release  from  khe  general  foreman.  If  a 
tool  is  broken  the  workman  must  turn  in  a  report  which  must  be 
passed  upon  by  his  foreman.  In  thi^  way  weak  or  poorly  de- 
signed tools  are  located  and  improvel  and  careless  handling  is 
reduced  to  a  minimum. 

It  was  found  that  there  were  a  greai  variety  of  makes  of  to<)ls 
of  all  kinds  scattered  over  the  system.  I  As  rapidly  as  possible  it 
is  proposed  to  reduce  the  number  of  different  types ;  in  the  case 
of  jacks,  for  instance,  from  12  to  fouf,  and  to  standardize  four 
sizes  of  air  hammers  and  five  sizes  of  a|r  motors.  Manufacturing 
the  small  tools  on  a  large  scale  at  a  Central  shop  reduces  their 
cost  very  greatly  since  it  is  possible  t^  furnish  special  facilities 
and  specially  trained  mechanics.     The    ools  shown  ready  for  is- 
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suance  in  one  of  the  illustrations,  for  instance,  are  now  made 
at  a  cost  of  less  than  one-half  that  under  the  old  methods. 

In  brief,  then,  the  principles  which  have  been  applied  and  which 
have  resulted  thus  far  in  an  increased  efficiency  of  machine  equip- 
ment with  a  decreased  cost  of  maintenance  are  an  intimate  con- 
stant supervision  of  tool  purchase,  manufacture  and  distribution ; 


„e3«^ferw«9rr 

''vN— ^ 

! 

P 

I^H 

^^^^^^^ 

X\  B^^^H 

JB 

1 

1 

g 

taiH 

Soecial    Device    for    Holding    Shoes    and    Wedges    on    Planer 

the  establishment  of  standards  of  design  for  all  small  tools;  the 
central  manufacture  of  these  tools  in  quantities  to  insure  mini- 
mum cost  and  adherence  to  standards ;  the  designing  and  in- 
stallation of  time  and  labor  saving  jigs  to  facilitate  shop  output; 
and  the  strengthening  and  rebuilding  of  machine  tools  to  increase 
;  their  capacity  and  their  facility  for  turning  out  accurate  work. 


Finished    Locomotive    Parts   on    Storehouse    Platform    Ready   for 

Shipment 

CENTRALIZED    MANUFACTURE    OF    M.\TERIAL 

Considerable  progress  has  been  made  in  the  standardization  of 
certain  locomotive  parts  and  the  manufacturing  of  this  material 
on  a  large  scale  at  the  central  shops.  The  practice  of  furnishing 
material  in  the  rough  to  the  small  shops  and  engine  houses  is  usu- 
ally an  expensive  one  because  of  inadequate  tool  equipment  at 
such  places.    While  the  reduction  in  the  cost  of  the  finished  ma- 


terial when  manufactured  in  quantity  at  a  central  shop  is  an  im- 
portant advantage,  it  is  not  the  greatest  one.  Where  a  supply  of 
finished  material  is  on  hand  ready  for  immediate  application  to.v.-, 
the  locomotives,  the  time  in  making  repairs  is  very  greatly  de- 
creased, whether  these  repairs  are  made  at  the  larger  shops  or  in 
the  smaller  shops  and  engine  houses.  Moreover,  parts  which  are 
continually  being  worn  out  and  broken  in  service  may  be  replaced 
with  little  or  no  loss  of  time  and  the  condition  of  the  power  is 
thus  always  maintained  at  a  high  point  of  efficiency.  This  means 
fewer  engine  failures,  a  reduction  in  running  repair  costs  and  ah 
increase  of  mileage  between  shoppings.  This  is  particularly  im-.-< : 
portant  where  the  practice  is  to  haul  heavy  tonnage  trains,  util- 
izing the  full  capacity  of  the  locomotives,  as  has  been  done  cm  the 
Frisco  during  the  past  year.  ■  '  ^-'^  V' v-\^  '  ~:;  X  ^:     ^'V-. ;.  v."/-- 

At  present  a  considerable  number  of  parts  are  either  wholly  or 
partial!}-  machined  in  large  lots  at  Springfield  and  are  shipped 
to  the  smaller  points  where  the  machine  operations  are  reduced 
to  a  mininmm.  Many  locomotive  parts  may  be  finished  in  quan- 
tity with  special  jigs  and  machinery  at  a  small  part  of  the  cost 
which  would  be  required  at  one  of  th<r  smaller  shops  where  the  in- 
vestment in  special  tools  and  machinery  is  not  warranted.  As  an 
illustration,  the  centralized  manufacture  of  shoes  and  wedges  may 
he  mentioned.  When  these  are  machined  at  a  small  shop  ot:'.  i 
engine  house  in  small  quantities  the  labor  cost  runs  from  40  to  75 
cents  apiece.  With  the  special  jig  and  double  planer  head  ar- 
rangement at  Springfield,  shown  in  one  of  the  illustrations,  it  is 
possible  to  machine  these  in  lots  of  40  at  a  cost  of  10  cents  eaclu,  • 
The  plan  is  to  carry  this  development  to  a  point  that  such  parts 
as  fireboxes,  back  ends  and  frames  will  be  kept  in  stock,  thus 
making  it  possible  t<»  return  an  engine  retiuiring  such  repairs  to 
service  in  a  very  raijch  sht^rter  time  than  would  otherwise  be 
necessary.:^  -  ■■'■<■'':  ^■^/^/,::--:-..,-   .     :v'';V/-'-^  -^  '■•'.  ^->'  ■:.  rt^-!' >■   >V  ■.  ^■•:  .\- 


MtLLING  MACHINE  EFFICIENCY 


■■■l.i.;C'A'-'^'-'-^:     BY  OWEN  D.  KiNSEY  ■■-•■-o^.^- 
'^'.v;-..-      Tool  Foreman,  Illinois  Central,  Chicago.  IM^"-'..  .•.•-..»--■- 

With  the  installation  of  modern  tool  manufacturing  machinery 
in  the  Burnside  (Chicago)  shops  of  the  Illinois  Central  the  pro- 
ductive capacity  of  milling  machines  appeared  inadequate  to  han- 
dle the  increased  volume  of  work  coming  from  the  engine  and 
turret  lathes.  Investigation  disclosed  many  opportunities  for  im- 
provements and  a  marked  advance  has  l)een  brought  about  by 
making  radical  changes  in  milling  methods,  in  many  instances 
speeds  and  feeds  having  been  more  than  doubled.  Numerous  ex- 
periments have  been  made  with  the  new   style    undercut    wide 


STeefh. 


->iiV 


Fig. 


1— Left,  New  Style  Slotting  Cutter;   Right.  Old  Styte  Slotting 

Cutter 


spaced  cutters  and  advantage  taken  of  tire  extensive  experiments 
conducted  in  the  works  of  the  Cincinnati  Milling  Machine  Com- 
pany, to  whom  the  writer  is  indebted  for  many  valuable  ideas  and 
suggestions  relating  to  modern  milling  machine  practice. 

A.  J.  Baker,  of  the  Cincinnati  Milling  Machine  Company,  in  a 
paper  read  before  the  Western  Railway  Club,  made  the  following 
statement,  the  truth  of  which  will  be  strikingly  apparent  to  all 
who  have  had  experience  in  handling  metal-cutting  tools :  "A 
milling  cutter  is  probably  more  unfortunate  than  any  other  tool, 
inasmuch  as  the  user  expects  the  one  cutter  to  perform  with  equal 
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liei-n  WiTrkCfl  mer  or  siiklas  scrai..  aii<l  al-.,  in  tlu-  uatlnriiii;  up 
.or  s'iTri)ltis  ttM>ls.  which  have  hctii  tiinu-.I  l.aik  im.i  tiie  st,,ik  an<l 
havt!  Wfu  rfissoc<r  as  rcquirc<i.  l-.-r  instance,  one  ni  the  ilhis- 
trations  slutws  a  number  t«t  huxes  tillid  witli  ])erfecily  .u.'od  t"H.l>. 
hut  which  were  in  the  nature  of  surplus  stuck  an.l  were  turmd 
ovor  to  the.  geiierflf. store,  tlie  sh^^^^^^^^  whirli   thry   were  cl- 

-Tecte<l  Tieihir  jiiven   a  crc«lit  ot  ;?J.(X)5.41.      Iliis   i.s  <>u\\    cue  ..i   a 
nunjU-r orsiuiilar  lot.s  nf  siirplu^  tn..].-   uhicli  win-  uathm d   up. 


y?^\  v^&  A-  /fiv. 
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V." >';...";  Finished   Tools   Ready  lor   Issuance   to   Shops 

In  another  c;isc  a  larjjrc  nuihh.cr  <>t  atMi«|Uau<l  air  ni.itors  wm- 

■C(.>llecte«i  aini  disiJi'se'I  tii  whicli  werensin^  ,1W)  prr  ci  iii  nmre  air 

.Jl.an  the  slanUaril  t.x.l.s.     Other  t-'.,ls  were  i;ali)ereil  whicli  were 

;(;?aniagt'*i  ar»«l  ,1^1(1  a:si(k'.  hut  vyljich  at  r«asi.nal>le  expense  were 

piacv.rl  in:  rirst  class  ciin<Ktii>n  aiKl  rei-^ned  a^  iitw  ici.ls.     Mian- 

wliife  a  .stuck  honk  has  been  prejiared  nhich  sh..\v>  all  small  t<Mil> 

nn   hand  each   ni<  nth  at  each   point   and  tiii-se   which   have   hieii 

•  ^rderefh     A  cV>niiuuj'US  jfiveiitury  is  thus  prnviderl  which  makes 

.it  p</s^sil)le'  fur  the-snpc'irvihor  of  tqiils  t"  i|uickl.\    an<l   accnrati!.\ 

fJu-ck  the  re(|Uisiti<>ns  and  thus  avi 'id  overstockin.t;. 

Xi't  tliv  le;i.st  important.  <,>f  the  impro\,nunt>  has  licen  the  s^lec- 


Locomotlve   Pans    Mnriifactured   nt   Central    Shop 

iTiih.  f>f  standard  tlcsi.tjns  if  err  the  difterent  t<»v>1s  an<l  the  ceiitral- 
ixation  fit'  their  inauHfacturtV  at  th«  main  shf)ps..  \s  a  i\pical  ex- 
ample, the  lu;avy  bulky  tools  fornurI>  used  on  tlie  drivin.Lj  wheel 
lathes  have  been  replace<l  with  t<»ol  holders  and  hiL:h  speed  stOel 
Ctttie'rs..^s  shovvn  in  the  illustrations.  Iliis  li.is  n^t  only  de- 
:^reaseiij  ttk^  cost  of  tlK-se  tools,  for  only  ilu  ciuters  are  now  of 
high  speed  steel  where  formerly  the  entire  to.d  was  of  this  ma- 
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terial.  but  it  h.is  .ureatly  in  reased  tluir  etViciency.  iiecause  <.t 
the  better  design,  and  h.is  macL  it  possible  to  more  easily  maintarn 
the  tools  in  I'mper  condition.  I  As  another  illustration,  one  of  tlu 
slotters  was  fointd  to  have  41  to. ds  ut  itiiiin.i;  more  than  *  (H)  lb.. 
70  jier  cent  of  the  t'K)ls  bein.ulof  biuJi  speed  steel  and  rejiresent- 
in.ir  in  all  an  invtstnienl  of  ovlr  $.^(H).  I  hese  were  replaced  with 
two  tool  holders  similar  to  ijiose  sliouii  in  one  of  the  pii  ilos,:'. 
an<I  a  full  set  of  small  tools  (ft  hitth  sjieed  steel.  The  total  cost 
o|  these  new  tool  holders  andilools  was  less  than  JO  per  cent  of 
the  cost  of  the  old  Io.jIs  andjthey  are  more  et'lective  than  the 
arue  clumsy  ones.    .;  .  .    \  •, 

In  keeping  :i  check  on  the  si4all  tt>ols  .i  record  is  maintained  at 
each  of  the  sho])  tool  ronins  sli.iwinv  just  wh.-it  tools  each  n)an 
has  and  requiring  him  to  turn  In  an>  tools,  which  he  ni.iy  have 
taken    from   the  to<')l  foom.   e\el;\    Saturd.iy   ni.yht   for  inspection 


....  ,  Double    Planer    Head    for    Machining    Shoes    and    Wedges     •     •,  •: 

an.l  repairs.  [f  any  of  the  tools  art|  IohikI  niissin.v;  ilie  man  is 
notilieti  on  Motidav  mornint;  ili.it  if  h«l  doe.*  Dot  jimniedi.iielv  turn 
them  iti  lie  must  yet  a  release  from  jhe  general  f.treman.  If  a 
I' ol  is  broken  the  workman  nutst  turtlin  a  report  which  must  be 


\\as    weak   or   poorly   de- 
aml  careless   handlin.t;   i* 

Aariety  ..f  makes  of  too1< 
\s   rapidly  as  jiossible  it 


I'assOti  ujion  by  his  forein.in.  In  tin 
siiiued  tools  are  locate<l  and  impr">ve 
reduced  to  a  iiiinimum. 

It  was  found  that  there  were  a  srea 
of  ;dl  kinds  scattered  over  tlu    system. 

i-^  jiropo.sed  t<)  reduce  the  number  of  (ItYenut  types;  in  the  case 
of  jacks,  for  instance,  frotn  12  to  foul  aiul  to  standardize  four 
sizes  of  air  hammers  and  live  sizes  of  air  motor-.  Manufacturinii 
the  small  tods  on  a  lariie  scale  at  a  Antral  shop  reduces  their 
cost  very  Rrcatly  since  it  is  possible  t«j  furnish  special  facilities 
and  specially  trained  mechanics.     The  l-ds   shown  reridy  for  is- 
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iiiiancc  in  one  of  tin-  il1iistr;iti"iis.   for  instatur,  art-  now   made 
tt  a  cost  of  less  than  imc-Iialf  that  under  the  old  metho<l>. 

In  brief,  then,  the  principKs  wliich  liave  heen  applied  and  which 
liiive  resulted  thus  far  in  ;m  increased  efhciemy  of  machine  e<|uip- 
ment  with  a  tlecreased  co^st  of  maintenance  arv  an  intimate  coti- 
jiant  supervision  of  t<K>l  purchase,  mamilacturc  and  distrihutiun ; 


r 


■■■.■-..,'.  t- Special    Device    for    Holding    Sr»ces    and    Wedges    on    Planer     ";.  ■ 

.     the  cstahlishinent  of  fvtandards  of  tlesjjiii  ttir  alt  .sninll  toalH-^tlie. 

A^entral  m;iniifacture  (.if  these  to.iils  in  quantities  loinsiTrem^ 

'  ^11111111   c«)St  JOmI  atihert^noe  to   staudiirtls ;   the  "ilesigTiiij^  lind   in-;- 

•;.  staltaiHiii  r»f  time  and  lahi^r  >a\in.ij;  ji.us:to  fav:ifitate>ili.>]i  .>ut^uu  ;  ■ 

;':'.nd  the  strcnttthenljii;  and  rehiiildiiVji  of  utachiiie  toots  to  itrcreaifc 

■':  flieir  caiiacitv  anil  their  i.;ici!ity  for  turnin.u  <)ist  aCciirate\vork.«    ., 
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Finished    Locomotive   Parts  on  Storehouse   Platform    Ready  for 
. :  Shipment 

CKNtRALIXEiy   3llAXt^F.\<TtKK   OK   MATERIAL  ^-     *■ 

:  -  Considerable  prov;rc«=,s  has  been  niade  in  the  stan<Iardizaltori  Vif 
certain  locomotive  parts  and  the  maun  fact  urinii  of  this  Hiaten'at 

.:,: on  a  large  scale  at  the  central  shojis.  The  praciice  of  furnishing 
material  in  the  roujjh  to  the  sm.ill  shops  ;md  mi^ine  houses  is  usit- 
allj"  an  exi>ensive  one  because  of  inadetjuate  to(d  eiiuipment  at 

" ,  such  places.     W  bile  the,  reduction  in  tiie  cost  <jf  the  linishcd  ma- 


terial when  manuf.ictured  ill  (lUautitx  at  a  vtntral  shop  is  an  im-  ; 
port.mt  ad\antat;e,  it  is  not  the  s^reatest  one.     W  lure  .1  supply  of 
linished  material  is? tin  hand  ready   for  immediate  application  tO;'' : 
tiip  ipcotn<itives.  tile  tinie  in  makiiiR  repairs  is  Very  gi'eatly  d<e:-  v 
creased,  whether  these  rep.airs  ate  ma<le  at  the  larger  shops  or  ill  .•; 
Uie  smaller  shojis  aivien.uine  houses.     Moreover,  parts  which  are'-, 
eontinually  Iieitiii  worn  out  and  1> Token  in  service  may  be  replaced 
\vith  little  or  nrtlijss        timv  and  the  coliditioi*  of  the  fwWHjr  is 
thijs  always  niaintaiiud  at  a  hiiih  ||t»mCo(  cHiciency,    Ttiis  mean*  ■ 
fevver  ensine  failures,  y  reduction  in  running  rejKiir  osts  and  ati 
increase  olniiUaiie  between  shoppinij;>.      This  i^  jKirticularJy  im-  ' 
portant  wfiere  the  practici   i;.  to  haiil  IWavy  toiin;igv  trains,  util- 
izing the  full  ca]iacity  <vf  the  liH-onioliveti;  as  jiav  .l.K'eH  dvme  on  thie  ;  . 
Frisco  «hirwig  the  i>;(st  year.  '{-  .'/;;.     r       .;,    '  ,;   \::  • 

At  jiresent  a  c<ih>ideraliU  hund ht  » •f  parts  iire  either  "wlvtlly  <3Jr   • 
Iiariially  ntachiik'd  ill   larjii-  lots  at  ;Spr>n.giield  and  are  shii>ped  :. 
l.<i  the  .^twaller  poijits  w  ht  re  the  tia;ld>ine  ;ojif  rati<'>Ti!»  are'  redticed 
.to  ;i  nu'ninnim. '  Man\  If  k-ohi. -iw  i-  parts  inay  be  I'uvished  in  (luan'. 
llty  with  >i>t;cial  jigs  aifd  nuicliinc-ry.  at  ^«  .^ttall  jjart  of  the  Cos.t 
which  ^^Nil^ld  be  i:equi.red  -,if  one  of  the  vm.-dler  shops  \\here  tlu"  in- 
vestirieht  in  special  t<^iol>  and  machinery  is  nvit  w;5irranU'd.  /  A*  an  • 
rllustiratiiMl,  thd  ceiitraliyisrrrrannfactiirt-^  o^ 

lir  lireimofK-d.  Wlieir  thes«.>  ;ire  machined  at  .a  small  shop  <vr 
i:ngii>e  Jioii*<s'  ivi  J^nuill  (|itantjiies  the  lal)or-Co<t  rutis  from  4llto  75 
VOJJts  itjijeiCe/   AVltJl  the   sincial  j^ 

raifi^enKi*!  ;rt  ^^pringK^^       vii* ,wn  in  one  of  tlie  nhistnitiftn*.  it  is.v . 
; pos.sibli'  to  niachirie  these  in  lots  of  4l>  at  a  -oOsf  <  J  10  cents  each;  •' 
v^  he  vlan  is  to  c;irr\v  this  ■<b'\ el  .pnK-irt  to  a  iniini  tlmt  siull  parts; 
as  ^irehrtxes,  back  eiids  and   frajms  will  U-  kept  in  stocfc.  thus  V 
makitt'g  it  posivibjt  t<i  iii urn  ;m  engijie  fequiring  -sitch- repairs  tol 
service   in   a  /very   jn.iud)    -bortiT   tfinc  thjui   wf.iuM  <ith^'fwisc  W 
necessary..'  ..:■..         :  ■:'-■:'■■■■■, ^  .-■-.•■■     -i' ....        ^■.- . 

S       MIIJ.ING  MACHINK  KFFICIHNC\        v 


■  '.■       .Tool  Foreman.    Illinois  (^ciMral,  (^hicai^..  III>V     '''■■■•-' 

With  tlie  itistaHirtion  «if  nuitlerii  torij  hianufactur 
-in  the  r»urnsi«le  <Chica.y(»i  «>h'>ps  of  tlie  lljin^fis  Ct^itral  the  pro- 
dHCtivc  Capacity  of  niilbnii  m.iehines  aiipeatetrinadt-^iuale  to  han-- 
dle  the  increased  volume  of  work  cnmlnii   from  the  engine  and 
turret  lathes-  ;^nvestiiiat ion  di>clo>ed  niany  opportunities  for  itn- 
provenwnts  and  a  niarked  advanee  has   been  broujiht   aliout  bv; 
making  radical  ehaiiges  in  milling  AH'ihiKls.  in  jtiany  ins-tanc«s-, 
speetls  and  feeds  having  been  ni' »tc  than  donlikd;     N'umeroiTs  ex- 
perUtieiitSylKivir  /bcyn  n«i<k:  -with  the;  new  'i,\yls.  .:nwlerc«i.-  wide; 


S  Tfefh. 


■  Bd-Jei^hi- 


:f^ig.    1— Left.   New  Style  Slotting   emitter:   Right.  Old   Style  Slotting 

■\^'■■-'^■••;..■^;.^■-^;,^;  :■v^■   >'.;;?  ■;       Cutter.,:-;-;. ;  ^■•'- '-;    .;--!-;•  .,":.v  ;... 

spaced  attters  and.  advantage  taken.of  tlu:-  i-xtertsive  evin-riinents 
conducted  ;in  the  :\v<»rks  <»f  the  Cincimtati  Milling  Machine  Com- 
pany, to  whom  the  writer  i>;  indebted  for  many  vahiable  itieas  aind . 
.sttgge.sfions  relating  to  modem  milling  machine  practice.         •     •  •  , 
i\-  J.  liaker,  of  tlie  Cincinnati  Millinji  Macbinv  Company,  in -a  - 
paper  read  Itefoire  the  \\Vsterh  Railway  C'hib.  in.ide  the  following  -. 
statement.  Che  truth  6f  which  will  be  jstfikiiigly  apparent  to  all 
who   have  1ia<l  experience   in   liandlin?.;   metal-cutting  tools :     ""A   .; 
niilliny  cutter  is  probablv  niorl-  luilorlunale  than  any  other  tool,    ; 
inasmuch  as  the  ji.ser  exiH-cts  the  one  vtrtter  te  perform  with  equal.  / 
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efficiency  whether  cutting  cast  iron,  steel  or  brass."  He  states 
that  in  every  case  of  which  he  knows  the  rake  supplied  on  cutters 
is  no  rake  at  all,  excepting  in  face  mills ;  in  other  words,  attempts 


/    85°Ci,fhr 

//'l'^ 

^A 

some  provision  made  for  the  cAip  to  escape  if  a  free  cutting  action 
is  to  be  obtained.  A  milling  cotter  is  usually  ground  radial  with 
the  center  and  there  is  little  or  no  opportunity  for  the  chip  to 
escape,  consequently  it  pushes  flie  chip  through  the  work,  gener- 
ating heat  and  vibration,  whicH  are  two  of  the  most  destructive 


High  Spttd  Sfeef. 


■  Hfffh  Speed  Sfee/.    9Teefh. 


..V-     F'O-   2 — New  Style   Milling   Cutter  Above;   Old   Style    Below 

are  made  to  use  on  a  milling  machine  a  cutter  that  a  lathe  or 
planer   hand  would  indignantly   reject.  '."■••[,-■■ 

A  lathe  or  planer  tool  probably  e.xemplities  the  most  true  cutting 


-/— 


;•<;   ;:•:.'!:;:.>  V-    F'la-   3— Old   style   End    Mill       ^.;^ 

action  of  any  metal  cutting  tool  and  it  is  a  well  known  fact  that 
a  slight  change  in  the  angle  of  rake  has  a  marked  effect  on  its 
cutting  efficiency  and  the  power  required  to  drive  it.    The  thought 
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-New  Style   End    Mills,   and    Bushings 


to  be  kept  in  mind  is  that  metal  cutting  is  produced  by  the  driv- 
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Fig.  5 — Helical  Cutters  1  ar  Plstpn  Rod  Keyways 
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SezHc- 


causes  which  affect  a  cutting  tool 


tcr  is  of  vital  importance  an<l  a     adical  departure  from  standard 
cutters  must  obviously  be  consid  ;^red  if  any  marked  advance  is 


to  be  made  in   the  art  of  tfficien 


The  design  of  the  milling  cut- 


metal  cutting.     More  depends 


on  the  design  of  a  cutter  and  the  Inanner  in  wbicli  it  is  presented 


to  the  work  than  the  kind  of  steel  usetj  in  its  manufacture.    This 
is  shown  in  a  surprising  manner  by  experiments  in  which  we  have 


ing  of  a  wedge-shaped  tool  between  the  work  and  the  chip,  separ-      made  comparisons.  ' 

ating  it  in  a  parallel  line  of  cleavage;  therefore  there  must  be  Fig.  1  illustrates  a  modern  and  a  stajidard  slotting  cutter  with 
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which  we  made  a  comparative  test.  These  cutters  are  of  the  same 
diameter  and  width  and  have  a  Ij^  in.  arbor  hole.  The  material 
milled  was  machinery  steel  in  which  a  cut  j/^  in.  in  width  and  13/32 
in.  in  depth  was  taken  and  the  work  was  the  milling  of  keyways 
in  taper  shank  arbors,  supported  on  centers.  The  standard  cutter, 
working  at  115  r.  p.  m.,  or  93  feet,  and  at  a  table  travel  of  2^  in. 
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High  Speed  Sfrel. 


V'-'l'—A      k-^'^ .; 


Fig.    7 — Milting    Machine   Cutters   for    Washout    Plug   Taps,    Etc.,  v 

•  -';per  minute,  could  not  be  crowded  further.  The  modern  cutter 
;•■■■  was  then  started  to  work  at  the  same  speed  and  feed  and  was 
.'•;■  stepped  up  to  350  r.  p.  m..  or  285  surface  feet.  The  tumbler  block 
;>.<ontrolling  the  feed  was  then  advanced  from  2)4  in-  per  minute  up 

..  to  16  in.  table  travel  per  minute  without  the  least  sign  of  damag- 
■"  '  mg  effects  to  the  cutter,  or  discoloration  of  the  chips.     We  were 

;;•  unable  to  make  further  increases  owing  to  difficulty  in  holding 


High  Speed  Sfeel. 


Fig.  8 — Milling   Machine  Cutter* 


"the  work.    This  test  was  made  without  stream  lubrication,  which 
.t" tends  to  show  the  possibilities  of  increasing  milling  machine  pro- 
•ductive  capacity  by  correcting  the  design  of  the  cutter. 

I'ig.  2  show's  a  comparison  of  old  and  new  style  milling  cutters. 

The  modern  cutter  has  nine  teeth  while  the  standard  cutter  has 

•eighteen.    The  modern  cutter  has  teeth  set  at  an  angle  of  30  deg. 

,.*and  ground  with  an  undercut  of   10  deg..  the  arljor  hole  being 

■•  ;'1>2  in.  and  the  outside  diameter  of  the  cutter  3^^  in.     The  stand- 
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Fig.   9 — Fillet   and    Convex   Cutters 


ard  cutter  has  twice  as  man\-  teeth  and  they  are  ground  radial  with 
the  center.     The  angle  of  the  spiral  is  10  deg.  and  little  or  no 
fillet  is  provided  at  the  root  of  the  face.     The  diameter  of  the 
•cutter  is  '^1/2  in.  and  the  arbor  hole  is  1'4  in. 

It  is  apparent  that  the  spiral  is  better  than  a  straight  cutting 
blade,  as  it  allows  an  escape  for  the  chip  and  produces  a  shearing 
action.  Referring  to  the  illustrations,  attention  is  directed  to  the 
sweeping  curves  representing  the  cutting  edge  of  the  modern  cut- 
ter and  the  straight  appearance  of  the  standard  cutter.  Thus  we 
•can  see  why  the  modern  cutter  cuts  freely  and  can  be  operated  at 


so  much  greater  speed,  without  generating  heat.  In  the  modern 
cutter  there  is  no  necessity  for  chip  breakers :  in  fact  they  would 
be  detrimental  if  used,  although  they  may  improve  the  standard 
cutter.  The  wide  spacing  of  teeth  gives  more  strength  to  the 
cutting  edge  and  permits  the  chips  to  escape  freely.  Moreover 
with  the  wide  spacing  of  teeth  the  power  which  drives  the  cutter.i 
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is  concentrated  behind  fewer  cutting  edges,  whereas  in  the  case  of 
the  standard  cutter  this  same  power  is  distributed  and  increased 
effort  is  required  of  the  machine. 

Fig.  3  illustrates  an  old  style  end  mill  and  big.  4  shows  the 
style  of  end  mills  we  are  now  using.  These  mills  cut,  instead  of 
scrape,  as  is  not  the  case  with  the  old  style  cutters.     Attention  is 
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Fig.   11— Cutter  for   Alligatop  Wrenches;  ana   Straight  Shank  Side 

called  to  the  3  in.  in  12  in.  taper  shank,  wliich  we  have  made  a 
standard  for  all  our  milling  machines  and  attachments.  This 
shank  holds  the  cutter  rigidly  and  owing  to  the  short  piece  of 
steel  required  to  make  a  cutter,  shows  economy  in  the  use  of 
high  speed  steel-    The  superiority  pi  this  stjle  o£  end  mill  must  be 
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,  \       •>-.     pjg.  12 — Chuck  for  Straight  Shank  Mills    "  " 

apparent  to  any  one  familiar  with  milling  cutters.  The  old  st>'le 
end  mill  has  many  more  teeth,  consequently  less  strength  and  less 
chip  clearance. 

Fig.  5  illustrates  a  helical  cutter  used  very  successfully  in  mill- 
ing the  keyways  of  locomotive  piston  rods.  We  use  four  sizes  of 
this  style  of  cutter  in  the  Burnside  shops  and  mill  our  keyways 
in  from  15  to  20  minutes.    The  action  of  the  cutter  is  very  inter- 
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efficiency  whether  cuttiiiti  cast  irt>ti.  steel  or  brass. "*  Ik-  states 
that  in  every  case  of  whicli  lie  kii()\v>  the  rake  supplied  on  cutters 
is  no  rake  at  all.  exceptinu  in  face  mills:  in  dthcr  \vi>r(Is.  attempts 
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^.-      .    Fig.   2 — New   Style    Milling   Cutter   Above:    Old    Style    Below 

;   iire  in-.i<fc'.  tn  «sc  nn  a  milh"n."  tiiacliiue  n  cutter  that  a  lailie  or 
'  planer  hand  wouUl   indijinantly   reject. 

.V  lathe  or  jtlancr  t^Mjl  prclialily  vNcniplilies  the  ni.>-.i  true  cutting: 
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Fig.   3— Old   Style   End    Mill 
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■.  ,actl«:>Ti  of  any  metal  cuttiii.ir  t'^ol  ami  it  is  a  well  kunwn  fact  that 

'    a  sh!.iht   chan.t;e   in  the  antflo  of  rakv  h:is  a  marked  ettect  I'H   its 

.    .  cnHwg  efticicncy  and  the  power  re<iuired  to  drive  it.     'i'lie  th..ught 
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Flfl.  4 — New  Style   End   Mills,   and    Bushings 


•to  he  kept  in  mind  is  that  metal  cuttincr  is  produced  hy  the  driv- 
,Jnt;'«)f  a  wed.ce-sliai>e<l  tind  hetween  the  work  and  the  chip,  separ- 
.atin^  it  in  a  parallel  line  of  cleavajje :   therefore  there  must   he 


some  ]>riivisiiin  made  i'i>r  the  cl  ij)  to  escajie  if  a  free  cuttintt  action 
is  to  he  ohtained.  A  inillini;  cutter  is  usually  .yround  radial  with 
the  center  and  there  is  little  tr  no  opportunity  for  the  chip  to 
escai)e.  conseipiently  it  pushes  Ihe  chip  ihniu.uh  the  work,  gener- 
atin.i;  heat  ami   \iliration.  which   are  two  of  the   most  destructive 
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Fig.   5 — Helical   Ci'tters  fpr  Piston   Rod    Keyways  '■  ;  ,. 

caivses  which  al'fect  a  cutlini;  to,  dl  -  Tllc  ilesiiih  of  tlu  millint;  cut- 
ter i.s.of  vital  imp.  .riatue  ami  a  «i<l;cal  dei>arinre  front  standard 
cutters  must  ohyiotu-ly  he  consid|red  if  any  marked  advance  is 
to  he  uKwle  in,  the  art  of  eiiicientl  metal  ciitliny.  .\[ore  deiiends 
•  li  the  desiiiu  I'f  a  cutter  atrd  the  liamter  in  which  it  is  presented 


y    Fig.   6 — Machine  for    Milling    Piston    Rods 


to  the  Work  than  the  kind  of  steel  used  in  il.s  manufacture.  This 
is  shown  in  a  suriirisiiij.;  manner  hy  e-xitfriments  in  which  wc  have 
made  comparison-..     ••.■.•'.■■...     ■...  ^,.' 

lit;.   1   ilhistrato  a  m  •dern  and  a  stal<lard  slottirig  cutter  with 
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■  w  hidi  w  c  nirule  a  comparative  test.  These  ctitters  are  of  tTie  same 
liamettr  and  widlli  aixl  have  a  I'j  in.  arbor  liole.  The  m;iierial 
iiiilled  was  niacliinery  steel  in  wliich  a  cut  -'x  in.  in  \vi<hli  and   13/^- 

. ;  in.  in  deptli  was  taken  and  the  wnik  was  the  nn'Ilinii  of  keyways 
in  taper  shank  arhors.  supported  on  centers.  Tl>e  standard  cutter, 
vVi>rking  at  115  r.  p.  m.,  or  93  teet.  antl  at  a  table  travel  ot  2:?4  in. 


so  miiCli  jireater  speed,  without  .mneratinii  lH*i»t.  In  the  frioderh 
cutter  there  is  no  necessity  for  cliip  breakers;  in  fact  they  would 
l>e  detrimental  it  used,  althoujih  they  may  impF<»ve  the  standard- 
cutter.  The  wide  spacin.u  of  teeth  ffiyes  more  strength  t<.»  the 
cuttinir  cil.tre  ami  permits  the  chips  ti»  escajK-  fnely.  Moreovei* 
with  tlic  widti  siJUciny  of  tc-elli  the  iiovver  wjviclidriveii  the  cutter 
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Fig.    7 — Milling    Machine   Cutters   for    Washout    Plug   Taps.    Etc.  - 
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. ' ,  4»er  miiVnte.  C«>nld  n<  >t  be  crowde<l  fiirther.  The  nv«lent  ctitter 
.■  was  then  started  to  work  at  the  same  si>eed  atid  teed  and  was 
..  stepTK'd  up  to  .5.^)  r.  ]».  m.,  <>r  2K.^  surface  fcvt. .  The  tintibler  bloCt 

■  .  controlHni«  the  feed  Was  tlu-n  ad\ anced  from  2'54  iiiM''*^''"  ttiiimie  UjJ 
..  to  ,!<>  in.  table  travel  iVer  miinue  withoin  the  least  sii^n  of  damas-' 

■  .  j^^^^  the  cutter,  or  <liM."olonitJon  of  the  chiits.  We  were 
.    iipa1>le  to  make   further  increases  oVv.in^  to  dilliculty  in  iioldjn.i* 


■■-•.  ■.*'4»'Aviff/5^'. 
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Fig.  8 — Milling   Machine  Cutters 


.7;tht'\v<«rk.     Tliis  test  W.T-;  made  witliout  stntnn  luliricatioti/  winch' 

.'...tends  to  >liow  tlie  ]ios?-iliihlie-  of  increasini;;  nnllint;  inachine /l>f.O'- 

^'Muctive  caiiacity  by  correctinji  the  desijin  of  tiie  cutler;       ;.;  ■." 

.  -  !     I'ig.  2  slif'ws  a.cotttparison  of  old  an<l  new  style  miilinijctUters? 

"The  modern  cutter  ha>  trine  teetli  while  the  stiunkird  cutter  lias 

:    eighteen.    The  modern  ciitter  has  teeth  .set  at  an  anjjje  of  ,i()  (leg. 

V .  and  ■sfotjiid witli  an  .tindercut  of  1(>  (1<-!^.,  the  afb<vi*  lUtle  lieinii 

•v:;3'*-j.  in.  atrd  thu  outride  diaim^icr  of  thv  ctitteh-^fjs  in.:'  ^The  sUindn- 
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9 — Fillet   and    Convex  Cutters 


.   ard  cutter  has  twice  as  many  teeth  and  they  arp:  Rroinid  radial  with 
;*  the   cviiter.     The  aiiiile  of  ilie  >piral   is   10  dc.i;.  an<l   httle  or  no 
Tillel  is  provided  at  the   io,.i  of  tiie  face.     The  diameter  of  tlie 
,-eutter  is  3'i  in.  and  tlie  arbor  hole  is  I't  in. 

:'  It  is  apparent  that  the  spiral  is  lictter  than  a  strai.tiht  cutting 
-blade,  as  it  allows  an  e.xcape  for  the  chi])  and  produces  a  shearing 
;  action.  Referrin.i;  to  the  ilhiMrations.  attention  is  rlirected  to  the 
■.sweeping  curves  re])resentint;  the  cuttin.!>  e<l^e  of  the  modern  cut- 
frter  and  the  straight  a])i)earancc  of  the  standard  cutter.  Thus  we 
.•tan..<'ee  why  the  modern  cutter  cuts  freely  and  can  l)e  operated  at. 


;..■;■■;- V^-;,-"^^  10— Standard   Straddle   Mill       ,     ■'^•.^::::;T.;\;.' 

is  Concent  rat  erV  behind  fewer  cuttfHf4  t'd^es. 'wh^-reas  in  the  "caf^c  of 
tlie  staml.irxl  cutter  tiris  same  piiwe.r  i^i  df<trtbui.«.-<l  aad  increased 
.ji^tToT't.-is.:r<:?<iuirt'd  4:»f  the  inuchine,  ,•'..■;  ^:■;  .  >•:'  4,:-  "■  -  /  ;• 
rig,  J  ilhistratt'5  an  rdd  -tyk-'eftd  mill-  an<l  ltigf.4  sHovvs  the' 
style  of  eivdnrills  we  /are  114  1  w  usinii.  These  niills  cufv  tnsiead  4j:f 
sccJifie;  :is  is,^«ot  ihc^  casr  :\\itli  the  Qj<r  sulevclttlers,    Atlerition  is 
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Fig,   ifr^CutterfiJr  Alligator   Wrenches:   ana    Straight   Shank  SIdt 

:  cidled  J•^1^1e  '3^^  in.  in   12  in.  taper->|jftiii>;.\\i;ich  we  have  vitadc  a' 
standard -f<»K  all  4.>ur ,  jnillinjr  mncliines  an4i  iittachiMents.     This. 
shaiik  thikK  ,tTic  ctitler  ri^idl\    and  oAviijg  to  the  slv^n  piece  of. 
skfl  reqttired  til  jiiiakv  a  cutler,  slunvj?  ecoiiJimy  in  (he  ti$*  o£ 
lli.nh^speed  steel.'  -The  supxrt"ri»>-  oiUiis  style  ^.-feiid  '"ill  must  be 
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V    '    .      Fig.   12 — Chuck  for  Straight  Shank   Mitts 
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api»arent  to  any  oiic  familiar  with  iniltin.tj  cotters.     Thc^ild  Style. 
end  mill  has  ntatiyiTioft  teeth,, cimseiiiiyiitlyivss  strength  and  less 
chij)  clearance;  ■  ;;  ■  ;  l".    --;  :    -  •  '^-v!^  ■'   r 

lig.  5  itlustrates  a  helical  ctrtterttscd  very  sticcessfntly  in  mill- 
iii.t>  the  keyways  of  locomotive  pist(m  ro<ls.  We  use  four  sizes  of 
this  style  of  Cutter  in  the  lUirnside  shops  and  mill  our  keyways 
i«  from  1,^  to  30  minutes.     The  actipii  of  the  cutter  is  verv  inter- 
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esting  as  it  cuts  rapidly  and  throws  the  chips  in  a  screwlike  man- 
ner. The  chips  are  spiral  in  shape  and  are  quite  long.  The  action 
of  this  helical  cutter  is  a  strong  argument  in  favor  of  spiral  cut- 
ting mills  such  as  that  shown  in  Fig.  2.  The  machine  in  which 
these  cutters  arc  used  is  shown  in  Fig.  6.  It  was  designed  by  the 
general  foreman  at  Burnside  and  will  cut  an  average  size  key  way 
in  30  minutes,  floor  to  floor. 

Figs.  7,  8  and  9  show  a  group   of  grooving  mills  which   we 


steel  is  saved  in  manufacturiijg  tools  such  as  the  straight  shank 
side  mill  as  the  shank  can  be  made  very  short;  in  this  case  only 
V/j  in.  I 

Fig.  13  illustrates  an  original  triple  head  miUing  device,  which 
mills  spirally  three  reamers  ai  one  operation,  reducing  the  cost 
of  reamer  milling  fully  one-third.  We  regularly  mill  three  spiral 
16-in.  rod  reamers  in  from  thrt^  to  four  hours,  taking  one  cut  for 
each  flute.  An  apprentice  opeiiites  this  machine  and  we  use  this 
same  device  for  sawing  sectioniil  tube  expanders  and  other  simi- 
lar work.     We  average  from  33  to  36  expanders  in  nine  hours. 


Fig.    13 — Triple    Head    IVIilling    Macliine 

"have  adopted  as  standard.  They  cover  a  wide  range  of  railroad 
work  and,  as  may  be  noted,  have  l'<>-in.  arbor  holes,  our  standard 
arbor  being  lJ/2  in.  in  diameter. 

Fig.  10  shows  an  improved  straddle  mill  which  is  particularly 
efficient.  We  use  this  style  of  cutter  in  pairs  for  machining  the 
tangs  of  drill  sleeves,  repair  sleeves  and  numerous  taper  shank 
tools.  We  often  run  lots  of  500  at  a  time  and  finish  the  tang 
complete  in  from  one  to  one  and  a  half  minutes  each,  which  is  ap- 
pro.ximately  ten  times  faster  than  the  old  method  which  was  to 


eg   Slab   Milling   Cutters 


Fig.  14  shows  a  gang  of  high  s  jeed  slitting  saws  on  a  Cincin- 
nati miller  which  accurately  saws  ten  high  speed  blades  5/32  in. 
by  ^i  in.  by  3  in.  in  one  opcratioi,  producing  250  pieces  in  a  day 
of  nine  hours.  These  blades  are  used  in  manufacturing  inserted 
blade  rose  reamers,  the  bodies  of  vhich  are  machinery  steel.  The 
cost  of  cutting  one  set  of  eight  bh  des  is  3^4  cents.  •■'-■.' ; . 

Fig.  15  shows  a  drilling  jig  in  which  we  drill  and  ream  bodies 
for  inserted  peg  slab  milling  cutters.  Cutters  produced  on  this 
jig  are  undercut  ten  degrees  and  ikve  all  the  characteristics  of  a 
modern  milling  cutter.  We  use  this  style  of  cutters  on  a  rod 
milling  machine  on  which  it  is  a  cpmmon  practice  to  take  a  cut 
•>8  in.  in  depth,  8  in.  in  width  at  8-4i.  table  travel  per  minute,  the 


steel  being  of  75,000-lb.  tensile  strer 


each  peg  to  prevent   it   from  turn  ng  under  pressure  from  the 


gth.  A  dowcll  pin  is  placed  in 


Fig.    ^A — High    Speed    Slitting    Saws    Making    Rose    Reamer    Blades 


place  them  on  centers  and  mill  one  side  at  a  time  by  revolving 
the  dividing  head.  We  straddle  mill  the  squares  on  washout 
plug  taps  and  reamers  at  greatly  reduced  costs.  Our  method  is 
to  rough  turn  the  material  in  the  turret  machine  and  clamp  in  a 
\'-block  on  the  milling  machine. 

Fig.  11  illustrates  a  cutter  used  in  making  alligator  wrenches 
and  also  a  straight  shank  side  mill.  The  chuck  for  holding  this 
mill  is  shown  in  Fig.  12.  It  is  made  in  the  tool  room  and  is  used 
for  a  number  of  purposes.     By  its  use  considerable  high  speed 


Fig.   16 — Group  of  Tool    Room    Mlllino  Cutteri 

work.  The  teeth  for  these  cutters  ire  machined  complete  in 
accurate  jigs  and  when  driven  in  plai  e  the  dovvell  pin  serves  to 
bring  the  cutting  edges  in  perfect  alignment.  The  cutter  shown 
was  manufactured  complete  by  unskillbd  workmen  and  exempli- 
fies what  can  be  accomplished  by  introducing  modern  methods  in 
railway  shops. 

Fig.  16  shows  a  group  of  milling  ci^ters  that  were  made  and: 
are  used  at  the  Burnside  shops. 
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New    Deyiic 


ROTARY  AIR  COMPRESSOR 


C  is  at  Its  maximum  volume,  and  the  intake  A-aK-e  is  closed  by 

a  spring,  which  will  be  noted   in   the  cross-section  of  the  type 

The  VVernicke-Hatcher  Pump  Company,  Grand  Rapids,  Mich.,  B  compressor  illustrated  on  this  page.  As  the  pump  continues  to 
has  recently  placed  on  the  market  a  rotary  air  compressor  that  revolve  the  volume  of  pocket  C  will  decrease,  resulting  in  the 
is  rather  unique  in  principle  and  design.     It  consists  essentially      compressing  of  the  air  which  is  forced  out  through  the  discharge 


."  :-*• '-  '  "■^•'  ..**  ' 


I-  ►_; — ^ 1  ,- 


Cross  Section  Through   Rotor  Case  of  Type  B 
Compressor 


Longitudinal    Section    Through    Rotary    Air   Compressor 


of  a  rotor  and   rotor  case  tli at  revolve  Independently  of  each      valve  in  the   rotor  to  a  passage  in  the  other  end  of  the  rotor  shaft..;*: 
other   at   the   same   speed,    but  not   on   the   same   axis,   together  The  vanes,  which  are  provided  to  create  the  pockets,  slide  in 

with  the  valves  and  driving  mechanism.     The  machine  is  shown       slots  in   the  rotor  case,  and  the   shoes  in  which  they  are  held 

POCKET    A  I  POCKET   A 

[qtofTcas 


VANE  SLIDES  IN  SLOT  IN  CASE  SHOE    SLIDES  ON 

a  IS  PIVOTED  TO  SHOE  SURFACE  OF    ROTOR 

SECTION -Y-Y 


OISCHAROE 
PORTS 


5ECTION-X-X 
Simplified  Drawing  of  the  Rotary  Air  Compressor,  Showing  its  Operation 


in  the  illustrations  and  its  operation  is  well  illustrated  by  the  sim- 
plified drawings  shown  in  one  of  them. 

The  air  is  drawn  in  through  one  end  of  the  rotor  shaft  and 
the  intake  valve  by  the  partial  vacuum  caused  by  the  increas- 
ing volumes  of  pockets  A  and  B.     In  the  position  shown  pocket 


are  free  to  slide  on  the  surface  of  the  rotor,  the  construction 
being  shown  in  the  cross  section.  These  vanes  are  carefully  fitted 
in  the  slots  to  eliminate  the  leakage  of  air  from  one  pocket  to 
another,  and  as  the  greatest  pressure  is  always  on  the  leading 
side  of  the  vanes,  it  is  only  necessary  to  have  the  back  of  the 
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cMi'ngas  it  cuts  ra|H(IIy  imd  thr.  .w^  tlu-  cliips  in  ;i  M-rcwliki-  inan- 
niT.  TIr-  chips  arc  spiral  in  ^liajn-  ;iinl  arc  <|uilc  lunu.  The  action 
<it  this  helical  cutter  is  a  >tr<'njj;  aryuimnt  in  favnr  ui  spiral  cut- 
Xina  mills  such  as  that  shown  in  I-iy.  2.  The  machine  in  uiiicli 
these  CtttU'-rs  are  used  is  shown  in  I'iii.  ^i.  It  was  desisfued  hy  the 
licneral  f. •reman  at  fUiriisi«k'  and  will  cnt  an  averaye  si/e  l<eywa\ 
Tit  Jo  minutes,  tloor  to  llgor. 

KijJ-s.  7.  S  ami  V  sl'U'AV   a   urouir  of   yro. ivinu   mills    wiiicli    ue 


« 
-■,.;.       ..-    ■       Fig.    13 — Triple    Head    Milling    Machine 

have  adupte«r  as  >tandiit«i     I'Ikv' cuvci:  ^r  wide  rattjie  of  railroad 
'  .workand.  ;is  may  Iwi  ilotetl;  have  1'  i-iii.-  aTbor  holes,  r)UT  standartl 
.  arrKjT  l>einj^:ljj  ill.  iir  diametet*. 
:.      f-iij.  10  show.s  an  imiM-ove<t  straddle  n»ill   whicli  is  pariicijlarly 

.etlkMVttl/-  VV  V.  ttse  this  stjly  c»f  ctittfr  in  pairs  tor  machining  the 

t^iiss'frt  «lrill  slcevts. -tt^pair  slvevvs  and   muncrous   tajier  shank 
,  N'm'.^.v.  ,We  >>ftVn  tun  at   a  tinu-  and   finish   the  tant? 

c<»mplcti'in  frtim  one  toVMic  and  a  iiall  ininnu  s  each,  which  is  ap- 
.    l^roxvmalely  ten  tiims  taster  than  t'>«-"«'W  nietho<l  which  was  to 
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steel  is  saved  in  manufacturit  a  tools  such  as  the  straight  shank 
si«le  tnill  a^  tlie  shank  can  he  fnade  verv  short;  in  this  case  only 
1 '  ..  in. 

lij,'.  l.>  illustrates  an  origin;!  triple  Iiead  milling  <le\  ice.  which 
mills  spirally  tliree  reamers  at  om-  oiieratiou.  reducing  the  cost 
of  reamer  milling  fully  one-thitd.  We  regularly  mill  three  spiral 
l(i-in.  rod  re.imers  in  fmrn  threi-  to  four  hours,  takitig  oue  cut  for 
each  ilute.  .\n  appretuice  operktes  this  machine  and  we  use  this 
.^ame  device  for  sawing  svctiotid  tuhe  expanders  and  otiier  simi- 
lar  \\. 'rk.      W  t    a\irayc    from  J.?  t<»  My  cxpaiulers   in  nine   hours. 


■  .         Fig.    15 — Driliing   Jig    for    »eg    Slab    Milling    Cutters 

lig.  14  shows  a  gang  of  high  4iccd  slitting  saws  ^lu  a  CitKnit- 
u.tti 'miller  which  accurately  saw  J  ten  high  spei;d  hlailes  5/32  itv. 
'>>■;«  i'l-  hy  3  in.  in  ohv  opiratioi  producing  2$0  pieces  in  a  day 
of  nine  hours.  These  Ijlades  are 
Idadc  rose  reamers,  the  bodies  of 


ised  in  m.'imifacttiring  inserted 
Inch  are  iiuuhinery  jlecl.    The 
cost  of  cutti-ng  one  sot  of  eight  hli  ies  fs  3' >  cents,  • 

Fig.  ]5.sh..ws  a  drilling  jig  in  \  llich  we  drill  and  leant  bodies 
for  insened  i)eg  >lab  milling  cultJrs.  Cutters  prodticed  on  this 
jig  are  undercut  ten  <legrees  and  Imive  all  tJie  characteristics  of  a 
modern  milling  cutter.  We:  Use  li is  "Style  of  cutters  on  a  rod 
milling  machine  on  wiiich  it  is  a  louimon  practice  to  take  a  cut 
•'.s  in.  iti  depth.  S  in.  in  width  at  M-ln.  table  travelper  minute,  the 
steel  being  of  ~5.(llH)-lli.  ten»iU-  strelgth.  A  dowill  pin  is  placed  in 
each   peg    to    prevein    it    from    turitng   under   pressure    from   tlie 


Fig.    14 — High    Speed    Slitting    Snws    Making    Rose    Reamer    Blades 

jiUiCc  them  QW  ce?iferh  an«l  null  6ne  side  at  a  lime  by  rexohing 
the  dividiiiiJ- iiea«l.  .\Vc  stfaddie.  riiill  the  s(|uares  on  washout 
plug  tai)S  and  reamers  at  greatly  re<luc<(l  co>ts.  Our  method  is 
,t<»  rough  turn  the  material  in  the  turret  machine  ;mil  clamp  in  a 
V -J (lock  on  the  mining  mnchine.      ■ 

Via.  11    ilhistrates.  a  ciitter  lused  ,in  making  alligator  wreiiclies 
s^ntl  also  a  straight  sliank  side  mill.     The  chuck  for  iioldin.g  this 
I  mill  is  shown  in  l-'ig.  12.    It  i.s  made  in  the  tool  room  and  is  used 
for- a  ntimlter  <tf  puriJOse.s.      By   its   use  consi«lerable   high   speed       are  used  at  the  lUiruside  shops. 


work.  The  teetli  for  tlu-i  cutter-  kre  machined  complete  in 
accurate  jigs  and  when  dri\en  in  plail-  tlie  dowcll  jiin  serves  lo 
i>ring  the  cutting  edges  in  perfect  aliglmient.  The  cutter  shown 
was  mamifactured  complete  by  luiskill^d  workmen  and  cxcmpli- 
bes  wirat  can  be  accomjilished  b\  introlucing  modern  methods  in 
railway  shops.      ••   v  ■   •.  .       ^^.."   •  '  •■  |:';-.      .'  ;    •!     v 

lig.  10  shows  a  group  of  tfiiiling  cullers  that  were  made  arid 
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"'■■^■;:^"    ROTARY   AIR   COMPRFSSOR      ■    v- V:>/  r'i?;  at  its  iriaxmiunl' v<.himr/ann  the  int:iW  valve-is^^^^^^    by 

■    .  :  a   s])rini'>   wliicli    uill   Ik-   ii<>tc<l   in   thv   crii^s-syctintv  oif  the   type- 

I  lu  W  crnickc-Iiatclicr  I'unip  Company.  Grand  Rapids,  Mich.,  1'.  c<inipre^?.<>rillustrat!i'd  -in  tin's  pagv.  As  the  pinnp  G«>ntinuc<t  to 
has  recently  placed  <>n  tlic  market  a  rotary  air  compressor  that  rcvolye  the  Vohtnleof  pocket  (  will  rlecrease,  resulting  in  the' 
Is  rather  iniirpie  in  principle  and  <lesii;n.     It.  gonsist-  essentially:    'LV>iiil)ressii:^|^^^o  \\hieh  is  p. reed  out  ihfiniuhxhc. discharge  ; 


Cross   Section   Through    Rotor   Case  of  Type  Bj       ;  .    ".■  ^ . 
Compressor  ..    '        ^   ■  .  ..:V    ■  :l-' 


L<)hiaitudihal    Section    Through    fiotary    Air   Compressor 


<if  a  rotuir   and    riiirir  case   that   revolve   in(leIR^ndemt^^^.vl^eilch.>  to  a  pa-sirut-  in  tl»c  ulher  end  <*!  the  roti>T  4Kift..  ^. 

:  other  at  the   >anu'   speed,   Imt   not   on  the   same   axis,   tojxether  I'he  values,  which  are  provided  to  crj-atc  the  pockHiis,  slide  in 

with  tlve  vaKvs  and  drixini'  tiuchanisni.  -/Thv  iijaGJiitio  U  «iho\vii'  .  ■  slotS;  in  :ihe  tot'^r  c;ise.  an^l   the   sshocs.iii.whichtlK^y  are  held 


POCKET   A^v__ii  POCKET   A 


VANE  SLIDES  IN  SLOT  IN  CASE  SHOE    SLIDES  ON 

a  IS   PIVOTED  TO  SHOE  SURFACE  Of    ROTOR 

SECTK3N-Y-Y 


POTOR    CASE-^  H: 


'jm 


1 »OTC  R 

«.»  V«^.     TO 


BEARING 
SURFACE 


OISCHARGC  : 
"        PORTS      : 

1     V.    ., 


fm 


INTA.Mie 


m^-~Ei^- 


» NTAKE    end/ 


!SEAR1NO 

SURFACE 


BASE 


■;■*■-■    .:.-••;'-■■•  5ECTION-X-X. 

"■     Simplified   Drawing  of  the   Rotary   Air  Compressor,   Showing   Its  Operation 


ill  the  lUust  rat  ions  and  its  oju  f.ition  is  welt  illiislrated  tW  tlie-sjm^^^^  aVe   free  to  shde  on  the  surface  bftlK-  roi.jr.  the  construction 

Jilificd   drawings  siiown   in  one  of  them.  beilty  ^hown  in  the  cross  .-ection.    These  \^nes  are  carefully  fitted 

;     The  air  is  drawn  in  through  one  end  of  the  rotor  shaft  and  in  the  «lots  to  eliniinate  tlwi  leakage  of  air  from  x>nc  pocket  to 

the  intake  valve  by   tlie  partial   vacuum  caused  by  the  increais-  another,  and  as  the  greatest  prcsMire  is  ahvays  on  the  lea<lin^ 

ins  volumes  of  pockets  //  and  H.     In  the  position  shown  pocket  stde  ot  the  vanes,  it  is  only  necessary  to  have  tl^:  hadcof  the. 


■'■ ::'-:'    :■  --  ■* 
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vane  make  a  perfect  seat  with  the  corresponding  surface  of  the 
slot.  The  intake  valves  are  mechanically  operated  by  means  of 
a  cam,  as  illustrated,  and  are  opened  for  nearly  one-half 
of  the  stroke.  This  permits  of  having  a  spring  stiff  enough 
to  prevent  leakage  by  this  valve  and  to  overcome  the  centrif- 
ugal force  at  all  speeds  within  the  rated  maximum. 

It  is  not  necessary  to  provide  any  means  of  cooling,  as  the 
surface  surrounding  the  compressed  air  is  sufficient  to  radiate 
a  large  part  of  the  heat  generated  by  the  compression  of  the 
air.  In  this  regard  tests  have  shown  that  with  an  intake  tem- 
perature of  60  deg.  Fahr.,  the  temperature  of  the  discharge 
when  operating  continuously  against  a  pressure  of  100  lb.  is 
about  275  deg.  Fahr.  This  radiation  is  also  helped  by  the 
rapidly  revolving  rotor  case.  As  may  be  expected,  the  rotat- 
ing parts  are  carefully  balanced  in  order  to  relieve  the  vibra- 
tion that  might  be  caused  by  revolving  such  heavy  masses,  and 
the  makers  claim  that  this  is  so  carefully  done  that  no  founda- 
tion is  necessary  other  than  the  bed  of  the  machine.  Roller 
bearings  are  provided  at  five  different  points  on  the  shaft,  and 
the  friction  caused  by  the  other  sliding  parts  is  small,  as  they 
have  a  relatively  small  and  slow  motion.  A  forced  feed  lubri- 
cating system  is  used,  the  oil  pump  being  driven  from  the  end 
of  the  shaft  by  a  chain  and  sprf)ckct  wheel.  •' 

The  pump  may  be  driven  by  a  direct  connected  motor  or  by 


GRAPHIC  SERVICE   RECORDER 


:-:.-::  Type  B  Single  Stage,  Power  Driven,  Rotary  Air  Compressor 

-a  licit,  as  shown  above.  The  machine  illustrated  is  type  B, 
which  has  an  approximate  capacity  of  75  cu.  ft  (actual  delivery, 
not  displacement )  when  operating  against  a  gage  pressure  of 
100  lb.  and  at  a  maximum  speed  of  400  r.  p.  m.  A  20  h.  p. 
motor  when  direct  connected  will  drive  this  pump  at  this  speed 
and  pressure.  This  machine,  it  is  claimed,  is  particularly  serv- 
iceable where  constant  pressures  are  to  be  maintained,  as  it  can 
be  controlled  automatically  when  driven  by  an  electric  motor. 
When  greater  capacity  or  higher  pressures  are  desired,  these 
pumps  may  be  connected  in  parallel  or  series,  as  required. 


Alloy  Steel  Ge.xrs  ix  M.xchixe  Tool  Coxstrlction. — Con- 
siderable experimenting  has  been  done  by  machine  tool  builders 
in  an  endeavor  to  follow  automobile  manufacturers  in  the  use 
of  alloy  steel  gears  in  gear-boxes  and  other  power  transmitting 
units  of  machine  tools  in  order  to  prevent  breakage  and  strip- 
ping of  gear  teeth.  Alloy  steel,  such  as  chrome-vanadium  and 
chrome-nickel  has  been  used  with  more  or  less  success.  Where 
it  is  possible  to  make  a  complete  analysis  of  the  steel  before 
working  it  up,  it  has  been  found  that  alloy  steel  gives  far  more 
trouble  than  ordinary  carbon  steel.  The  limits  of  fluctuation  in 
heat-treatment  are  much  narrower  than  in  ordinary  carbon  steel, 
and  the  material  must  be  handled  much  more  carefully  if  good 
results  are  to  be  expected. — Machinery. 


An  instrument  for  recordirfe  machine  tool  operations  has  re- 
cently been  placed  on  the  niai1<et  by  the  Esterline  Company.  In- 
dianapolis, Ind.  It  operates  on  the  same  general  principles  usual- 
ly employed  in  graphic  or  cirve  drawing  instruments,  and  is 
equipped  with  any  number  ol  electrically  controlled  pens  de- 
sired, from  one  to  ten.  inclusive.  The  entire  instrument  is 
mounted  in  an  enameled  metal  )case.  with  rubber-coverecl  binding 
posts  located  at  the  bottom  fort  making  connections  and  suitable 
lugs  at  the  top  and  sides  for  fastening  to  a  wall  or  partition. 
The  front  cover  enclosing  the  chart  and  clock  is  provided  with 
glass  panels  on  the  sides,  top  and  front  to  permit  inspection  of 
the  record  without  opening  the  i^istrument. 

The  pens  rest  on  a  long  strii>  of  paper  or  record  chart  which 
is  driven  through  the  meter  at!  a  constant  rate  of  speed  by  a 
high-grade  jewel  balance  wheel  type  eight  day  clock.  The  clock 
may  be  equipped  with  gears  gining  five  paper  speeds  of  ^4  in., 
IK'  in..  3  in.,  6  in.  or  12  in.  perl  hour.  An  attachment  can  also 
be  provided,  giving  additional  cljart  speeds  of  45  in.,  90  in..  180 


Esterline  Graphic   Recorder 


in..  3C0  in.  and  720  in.  per  hour.     Tl 


le  c 


lock  is  provided  with  a 


service,  and  with  stops  so 
at  any  time.  A  re-rolling 
he   finished   record   in   the 


regulator  for  adjusting  the  speed  in 
that  its  operation  may  be  interrupted 
device  is  furnished  for  winding  up 
bottom  of  the  case.  This  may  be  otiitted  if  desired,  and  the 
finished  chart  fed  through  a  slot  in  the  bottom  of  the  cover,  the 
record  being  torn  off  daily.  Record  cTiarts  are  supplied  in  rolls 
90  ft.  in  length  and  six  in.  in  width.l  which  may  be  torn  into 
short  lengths  for  convenience  in  filing.  I  Peforations  are  provided 
along  each  margin  of  the  chart,  whicl  are  engage<l  by  pins  on 
the  driving  njjl  to  insure  perfect  aline  nent  and  accurate  timing 
of  the  paper. 

Each  pen  is  so  controlled  that  when  airecord  is  made  a  vertical 
line  about  one-eighth  inch  in  length  is 'drawn  across  the  chart, 
the  pen  returnirg  to  the  zero  position  atter  each  record  is  made. 
The  controlling  devices  for  the  various  pens  are  connected  to 
different  machines  in  such  a  way  that  one  record  is  produced 
for  each  operation  or  for  a  certain  number  of  operation:-      The- 


November,  1914    /■/ 


RAILWAY    AGfi    GAZETTE,    MECHANICAL   EDITION 


599 


resulting  record  is  a  series  of  short  lines,  the  spacing  of  which 
represent  the  rate  at  which  operations  are  being  completed.  If 
the  machine  is  being  operated  up  to  capacity,  the  series  of  lines 
will  be  close  together,  but  if  the  machine  stands  idle  for  several 
minutes,  a  straight  horizontal  line  will  be  drawn  across  the  chart 

i-  -showing  that  no  work  was  accomplished  during  this  time.  The 
electrical  control  for  the  pens  is  very  efficient  and  requires  such 
a  small  amount  of  current  that  the  power  consumption  is  negli- 

.  :v  /gible.    The  instruments  have  high  internal  resistance  and  may  be 

ff"  operated  at  any  distance  from  the  machines.  One  instrument 
'.  may  be  located  in  the  office  of  the  foreman  or  superintendent, 
'and  operated  by  small  wires  connected  to  the  machines  located  at 

;  ,'.  various  parts  of  the  plant  several  thousand  feet  away.  Any 
source  of  direct  current,  cither  storage  battery  or  shop  voltage, 

..    .rmay  be  used  for  operating  the  instrument. 

On  machines  operating  ai  a  high  rate  of  speed  and  completing 
a  number  of  pieces  or  operations  in  a  short  period  of  time,  it  is 

,*;.  advisable  to  gear  the  controlling  device  on  the  machine  so  that 
one  line  on  the  chart  will  represent  10,  100  or  any  other  con- 
venient number  of  operations.  On  account  of  the  large  possible 
number  of  chart  speeds  that  may  be  obtained  on  this  instrument, 
it  is  easily  possible  to  get  a  suitable  record  on  any  class  of  work. 
The  instrument  is  furnished  with  a  counting  attachment  ar- 
ranged in  such  a  way  that  it  totals  the  operations,  the  total  pro- 
"•'■duction  for  the  day  or  period  being  quickly  determined  direct 
from  the  recorder.    VC;  V'' /:>^"  A' .;    ' : "  ■  ,7  '^-v,  '-v 

,..;.     Service  recorders  are  used  for  a  variety' of  purposes,  in  addi- 
tion to  machine  tool  recording.     The  pens  may  be  arranged  to 
show   when   motors  or  other  machines  are  being  operated   and 
^T  when  idle.    They  are  also  used  for  traffic  recording  on  interurban 

;•  ■.•■■land  street  railways,  the  record  showing  the  time  at  which  cars 

;■; ''pass  given  points  on  the  system.  ,.     .. 


GHADWIGK    MAIL     GAR     FAUGET; 


■    \V-V^'  BY    R.    S.    LOWDER  '  •■: 

A  hot  and  cold  water  faucet  developed  and  patented  by  J.  N. 
Chadwick  has  been  installed  in  a  number  of  mail  cars  recently 
built  by  the  Pullman  Company.     This  faucet,  which  is  installed 


with  a  folding  wa.sh  basin,  is  designed  to  heat  and  deliver  water 
to  the  basin  at  any  desired  temperature,  and  is  especially  adapted 
for  service  on  mail  and  baggage  cars,  which  are  not  equipped 
with  a  regular  water  heating  system. 

The  faucet  body  is  provided  with  two  valves,  one  <>f  which - 
controls  the  cold  water  inlet  and  the  other  a  steam  inlet.     The 
valves   are   of   the   ordinary   telegraph    type,    seated    against    the 
pressure  by  means  of  coiled   springs,  -the  passages    from   both 
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;.r    Details  of  Hot  and  Cold  Water  Mall  Car  Faucet 


valves  leading  to  ai  single  outlet.     The  main  handle  ojscrates  the 
cold  water  valve,  and  is  so  arranged  that  water  is  admitted  be- 
fore the  secondary  handle  which  controls  the  steam  is  engaged. .;j J-"'", 
The  arrangement  of  the  handles  for  this  purpose  is  shown  ia:-;-:.v 
the  engraving.     The   point   at   which    steam   is   admitted    to   the 
faucet  can  be  adjusted  by  a  set  screw  in  the  steam  valve  handle. 
The  heel  of  this  handle  is  rounded  so  that  the  valve  is  oper*    >"i;. 
ated  on  depressing  the  handle  but  not  on  raising  it.     If  a  full 
stream   of  cold   water   is   desired  the   main    handle   i.'^   raised  to        ., 
its  full  height  and  no  steam  is  admitted.     If  desired  the  steam  '"'    , 
valve    may   also   be    operated    independently.      Attached    to    the 
faucet  is  a  mixing  chamber,  a  sectional  view  of  whidi  is  shown 
in  the  engraving.     A  small  spreader  designed  to  prevent  splash-.,    l. 
ing  is  included  in  this  chamber.     The  steam  and  water  are  here    '* 
thoroughly  mixed  and  the  water  is  deHvered  to  the  basin  at  a 
uniform   temperature.     The   faucet   is  held   in  place  against  the 
wall  by  means  of  a  bracket,  the  holes  in  which  are  slotted  for  •..'.... 
adjustment.  •  " 


;*l 


I 


Hot  and   Cold   Water  Faucet   in   Position   in  a    Folding  Wash    Basin 


Aeroplanes  ix  Fr.\.\ce. — As  the  result  of  voluntary  contri- 
butions by  citizens  in  the  great  National  Aeroplane  Subscrip- 
tion which  was  inaugurated  two  years  ago,  208  aeroplanes  have 
been  presented  to  the  French  army.  Since  the  beginning  of 
1911  nearly  1,000  aeroplanes  have  been  acquired  by  the  French 
army.  The  Bleriot  Works,  alone,  has  built  181  military  aero- 
planes and  the  Farman  Works.  105.  This  'indicates  why  the 
aeroplane  industry  in  France  has  developed  to  such  an  extent 
as  compared  with  that  in  other  countries.;— J/ac/w«^;^v 


.V,  ,..-.• 
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POSITIVE    LOCKING    STEAM     HOSE 
r       COUPLER 


A  steam  hose  coupler  having  a  positive  locking  device  and  a 
gravity  trap  has  recently  been  introduced  by  the  Gold  Car  Heat- 
ing &  Lighting  Company,  New  York  City.  As  shown  in  the  il- 
lustration these  couplers  operate  in  the  ordinary  way  and  are 
interchangeable  with  other  makes.  When  coupled  the  joints  may 
be  locked  by  driving  the  wedge  of  one  coupler  over  the  toe  of 
the  other.  The  wedges  are  drop  forgings  held  in  place  by 
springs,  and  the  ends  are  upset  to  secure  them  to  the  couplers. 


Steam   Hose  Coupler  with  Positive  Lock  and  Safety  Trap 


Vulcabeston  gaskets  of  the  oscillating  type  developed  by  this 
company  have  been  used,  and  the  couplers  are  equipped  with 
gravity  traps.  The  trap  valves  are  designed  to  remain  seated 
while  under  pressure  and  to  open  by  gravity  when  tlie  pressure 
is  released,  thus  draining  the  hose  connections  of  all  conden- 
V  \r  .sation,  and  serving  as  a  protection  against  scalding  when  dis- 
>.  connecting  the  couplings,  fv:    ■-■[.;-:-,:i^^.y\  .■■:.:■:■■   .•.■.'■.•■;;■•  i    -.  V./ 


FUEL  OIL  BURNER 


B 


*  '■■■■'"'A  fuel  oil  burner  so  arranged  that  the  oil  is  atomized  and 
Y,  mixed  with  air  outside  of  the  burner  has  been  developed  by 
'    H.  B.  Stilz,  1938  North  Marvine  street.  Philadelphia.  Pa.     The 

arrangement  of  the  parts  of  tlie  burner  is  shown  in  the  sec- 
-■  tional    drawing.      Oil    under   50   lb.   pressure   enters    an    inner 

nozzle  through  the  small  pipe  shown  at  the  top  of  the  burner. 
•^/Near  the  oritice  is  a  spiral  which  gives  the  oil  a  rapidly 
.whirling  motion,  thus  causing  it  to  .spread  out  in  a  cone- 
'-' shaped,  film  as  it  leavtjs  the  burner.     Surrounding  the   inner 


Fuel  Oil  Burner  with  Outside  Atomization 


nozzle  is  a  casing  enclosing  a  large  spiral  through  which  air 
or  steam  is  forced  under  about  8  oz.  pressure,  being  thus  de- 
livered from  the  discharge  orifice  in  a  whirling  cone  with  a 
backward  suction  at  its  center.  This  suction  draws  the  oil 
film  into  the  whirling  current  of  air  where  an  intimate  mixture 
is  eflfected.  By  varying  the  shape  of  the  outer  orifice  any 
shape  of  fire  desired  can  be  produced  so  that  for  any  type 
of  furnace  the  admission  hole  through  the  furnace  wall  can 
be   completely   filled   with   flame.     As   the   high    velocities   at 


the    nozzle   are   rotative,   the 
faster  than  the  rate  at  which 


atomized   oil   does   not   advance 
air  is  drawn  into  the  furnace  by 


the  chimney  draft.  This  is  claimed  to  insure  ample  time  for 
the  mixture  of  sufficient  air  Ifrom  the  induced  draft  to  effect 
complete  combustion  of  the  luel  within  a  small  space  in  front 
of  the  burner  and  the  admis  ion  of  an  appreciable  excess  of 
air  into  the  furnace  is  unnec  ?ssary.  These  burners  are  built 
in  sizes  capable  of  handling  rom  less  than  one  gallon  of  oil 
per  hour  to  400  gal.  per  hous.  They  are  claimed  to  be  suit- 
able for  every  variety  of  fuel  oil  and  with  proper  provision 
for  preheating  the  fuel  have  [been  successfully  used  to  burn 
tar. 


FOUR-FEED  FLANGE  OILER 


"■■  '<- 


The   Chicago   Injector   Compj  ny.   Chicago,   has   placed   on   the 
market   a    four-feed   flange  oilei    for   use   on   switch  and   Mallet 


locomotives,   or  any   other  type 


which   requires  flange  oiling  on 


four  drivers.  This  system,  als^  known  as  the  Elliott  system, 
works  on  the  principle  of  an  o  -dinary  lubricator,  the  oil  being 
placed  in  the  oil  bowl  and  for  red  tlirough  the  sight  feeds  by 
steam  pressure  to  nozzles  loca  ed  two  inches  away  from  the 
flange  of  the  driver  to  be  lubricated,  and  aliout  half  an  inch 
in  front  of  the  tires.     A  steam  ODnnection  is  made  to  the  lower 


Chicago   Flange  Oiler  witrt  Four   Feeds      '    "■• 

side  of  the  drip,  which  sprays  the  oB  on  the  flange.  An  as- 
phaltum  oil  that  contains  no  grease  aiould  be  used;  a  greasy 
oil  will  tend  to  spread  over  the  top  ofjthe  rail  and  the  tread  of 
the  driver,  causing  the  locomotive  to  slip.  <: 

l'"or  Mallet  engines  the  nozzles  should  be  applied  to  the  back 
of  the  front  driving  wheels  on  both  higp  and  low  pressure  units. 
W  hen  this  type  of  engine  is  used  in  switching  service  two  of  the 
four  feed  oilers  should  be  used  and  tile  nozzles  applied  to  the 
back  of  the  front  drivers  and  to  the  fro  it  of  the  back  drivers  of 
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both  the  low  and  high  pressure  engine  units.  I-"or  switchhig  en- 
gines the  nozzles  should  he  applied  to  the  back  of  the  front 
driver  and  to  the  front  of  the  back  driver  on  both  sides  of  the 
engine.  Care  should  be  taken  to  see  that  the  nozzles  are  main- 
tained in  their  proper  location,  so  that  the  oil  will  be  properly 
sprayed  on  the  flange  and  not  on  the  tread  of  the  wheel.  The 
oiler  is  provided  with  valves  and  passages  whereby  it  may  be 
thoroughly  cleaned  with  live  steam  from  the  boiler,  and  in 
order  to  obtain  the  best  service  it  should  be  maintained  in  a 
clean  condition  at  all  times.       :  :'--/-:-:--'~"\-^:-':'^-.^->}^^'^;,<'-:;:  /rr\--,''.,:   .;• 


SAFETY    FIRE    QUENCHER    FOR    BLAGK- 
^f v,v.     SMITH  SHOPS 


A  device  for  quenching  forge  fire.s  in  the  blacksmith  shop, 
designed  to  eliminate  the  danger  of  scalding  arising  from  the 
sudden  application  of  a  large  quantity  of  water  to  a  hot  fire. 
has  been  developed  by  A.  W.  McCaslin.  master  blacksmith  of 
the  McKees  Rocks  shop  of  the  Pittsburgh  &  Lake  Erie.  Mr. 
McCaslin  is  the  inventor  of  an  improved  type  of  blacksmith 
forge  which  is  now  used  by  a  numl)er  of  railroads  and  in  the 
illustration  the  safety  quenching  device  is  shown  applied  to 
one  of  these  forges. 

Water  is  supplied  to  each  double  forge  from  a  pan  located 


Safety   Device  for  Quenching   Forge  Fires 

between  the  backs  of  the  two  fires  by  pipes  extending  through 
the  back  walls.  Each  pipe  terminates  in  a  nipple  over  which 
a  2  ft  length  of  1J4-  •"•  perforated  pipe  may  be  slipped  when 
it  is  desired  to  quench  the  fire.  By  opening  a  valve  at  the 
side  of  the  forge  a  spray  of  water  is  delivered  from  the  pan 
which  gradually  quenches  the  fire  without  the  formation  of 
more  steam  than  can  be  accommodated  by  the  uptake.  When 
not  in  use  the  perforated  pipe  is  removed.  This  device  not 
only  eliminates  all   danger  to   the   men   of  being  scalded  by 


throwing  large  volumes  of  water  upon  the  fire,  but  gives  the 
slack  coal  a  better  chance  to  cake  and  leaves  the  fuel  in  much 
better  condition  for  future  service.  The  water  pan  is  fed 
from  the  water  line  running  through  the  shop,  the  only 
attention  required  being  to  turn  off  the  water  when  the  pan  .. 
is  filled.     :>S::-tt''-:  '■  ^     ^  '■"■'':h---%-c:-:':^-:-';--; a^ 


PORTABLE  CRANE  WITH  BACK  GEAR 


•••  ':'.:.' '^■ 


A  portable  floor  crane  and  hoist  which  has  found  considerable 
application  in  railroad  shops  was  described  in  the  October,  1913. 
issue  of  the  Raihvay  Age  Gazette,  Mechanical  Edition,  page 
568.  This  crane  is  manufactured  by  the  Canton  Foundry  &  Ma- 
chine Company,  and  is  designed  for  handling  work  not  exceed- 
ing 3.000  lb.   in   weight.     Where  weights  greater  than  this  are 


Portable  Crane  and  Hoist  Equipped  with  Back  Gear  .,:.;'■■.= 

required  to  be  lifted  it  is  usually  impossible  for  one  man  to 
do  the  work  alone.  In  order  to  provide  for  work  heavier  than 
3,000  lb.  and  ranging  as  higli  as  5,000  to  6,000  lb.  the  crane  has 
been  redesigned  to  include  a  back  gear,  thus  enabling  it  to  be 
handled  by  one  man  without  assistance.  The  back  gear  crane 
has  a  total  height  of  8  ft.  9  in.,  and  will  lift  up  to  7  ft.  6  in.  It 
weighs  1,400  lb.,  and  has  a  capacity  of  6.500  lb.  :  .•  ^  •  . 


MOTOR  DRIVEN  SLOTTING  MACHINE 


The  slotting  machine  shown  in  the  illustration  has  been  de- 
veloped recently  by  the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  It  is  particularly  adapted  to  slotting  open  end 
rods,  finishing  brasses  and  other  similar  work  and  is  equipped 
with  a  type  of  gear  box  transmission  especially  suited  to  the 
use  of  alternating  current  motors. 

A  noteworthy  feature  of  the  design  is  the  location  of  the  speed 
change  gear  box  within  the  upright  of  the  machine  whence  it 
may  be  removed  to  facilitate  repairs  or  replacements.  The  dif- 
ferent speed  combinations,  six  in  number,  are  controlled  through 
the  latch  levers  shown  on  the  side  of  the  upright,  which  operate 
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POSITIVE    LOCKING    STEAM     HOSE 

GOUPLEK 


'■i'.i' 


..  ■:  A  steam  liosc  coiiplcr  Iw  a  positive  I.iokinii  device  and  a 

tiravity  trap  has  recently  heeii  introduced  l)y  the  Gold  Car  Heat- 
ing &  Lijihtinii  ('otnpany.  New  ^^»rk  City.  As  shciuii  in  the  il- 
lustration tln.>e  coupler-N  ojjerate  in  liie  ordinary  way  and  are 
interchan^eahlf  with  other  niakes.  When  coupled  the  joints  may 
be  locked  by  <lriyins  the  wwijieafoiiccotlpler  over  the  toe  of 
llie  other.  The  wedges  are  drop  forinings  held  in  place  l>y 
springs,  and  -ilu'  cnU.s  are  up.scl  to  secure  them  to  the  couplers. 


Steam    Hose   Coupler   with    Positive   Lock   and    Safety   Trap 

Viiiciihesfor.  gaskets  pi  the  oscillaiinf;  type  deveifiped  liy  tIii-> 
conipany.  havt  been  tised,  and  the  couplers  are  equipind  with 
ijravjiy  Ura]),*:.  Thq  trap  valves  ave  de:*iKned  to  remain  sealed 
Tihile  under  pri ssiire  and  lo  ojM'n  hy  gravity  wlien  tlie  pre->.ire 
, is  released,  thus  <[raining  the  h<».se  cnnections  of  ;<11  conden- 
sation, ritnl  >vFvin.n  as  a  protect  if  rtiajiainst<cal<l  in  i:  wlictl  di»- 
conhectinji  the  c».>itpHng^. :  /^..   v^.  ^  •' ^      ^      J./'/^     .'  .  ■  ' : 


FUEL  OIL  lU  KMn< 


v'/r'  •      A  fuel  ♦>ii  lii.iriier.>'0':-!.irraii.t;ed  that  the  oil  i>  atomized  and 

•  :.  Vnitxcd'  >\  itif  :nr  .  <  >lrtst*Ie  ;  fit  'the   hiinith  has   1  leeii    de\  eloped    hy 

^"'VAf[.   liStilz;   l^:X<,rtli   Sfarxine  street:-  J'hih.tlelphia.   l*a.     The 

-.  '  :  arratijicnu^  oi  the  htirner  is  slvowu  in  the   ^ec- 

\.  •    ,:  tionar  (Irawinsr,      Oi\    vtnder  5U   U».   pressure   enters   an   inner 

■.■■'nctpizie  throivylj  the  ■sniall  ini»e  shoAvn  at  the  top  id'  the  burner. 

J^  -vNear    the    ••rilice   is   »  si»iral    vvliich    Kpe>    the    e>i|   a    rapidly 

■  '-'■     whirlitii;    nn>tioh.    tlurs   cau>inLr   it    to  ^i>read    out    in    a   cone- 

,'   iihai»ed  Jtlni  as  it  leaves  the   Imriier.     Surrouinlin.y   the   inner 


■■:^i  •■ 


-ttozjrte  iji  a -ca.sjnir  :cnchi>iTiji.  a  larjje  spiral  thr.-n-li  which  air 
or  steam  is  forced  nmler  aUiUit  8  oz.  ])re>-.me.  beini.;  thus  de- 
livered from  the  clischarge  orilice  in  a  whirlitiv;  cone  with  a 
•backward  sucti«m  at  Its  center.  This  suction  draws  the  >>U 
..film  into  the  whirHn.i4  cuirrent  of  air  where  an  intimate  mixture 
,  4s  effected  I'.y  varyrn.t^  the  >hape  of  the  outer  urilice  any 
J  shape  r)f  tire  doirett  can  he  produced  so  that  f-^r  any  tyiK- 
-Qf  furnace  the  adniissi<.»n  h(»le  throusrh  the  furnace  wall  can 
.be    completely    filled    uitli    tlame.      .\s    the    lr.;!i    vib. cities    at 


the    nozzle   are    rotative.    tliJ  atoiuized   oil    docs   not   advance 
faster  than  the  rate  at  whicliair  i>  draun  into  tlie  furnace  by 


the  chimney  draft.      This  is 
the  mi.xture  of  >utlicient  air 
complete  ct)mbu>tion  of  the 


laimed  to  insure  ample  time  for 
iroin  the  induced  <lraft  to  ettect 
nel  within  a  small  space  in  front 
of  the  burner  and  the  admis.i.in  .if  an  ajipreciable  e.xcess  of 
air  into  the  furnace  is  ninieck>s;iry.  These  burners  are  built 
in  si/cs  capable  of  Iiandlint;  iioni  less  than  one  gallon  of  oil 
per  liour  to  4(K)  ual.  i)er  h.iuil     They  are  claimed   to  l)e   sitit- 


al)le   for  every   variety   of   fuel 
for    prt  lieatiiii.;    tile    fuel    b;ive 
tar.    ..:■■•■.  ..  ::-y:-    ';;.:.■••  \-.,r.: 


Ibr    t  Iiicai^o    Injectur    t  mnp 
market    a    four-feed    Han;;e   oiK 


oil   and   with   proj)er  jirovision 
HI  n   siu-cessfullv  used  to  biiriv 


FOLR-FEEU  FLANGE  OILER 


ny.    t  Iiic.iK".    lias    jilaced    on    the 
lor    Use   on    switch   aiul    Mallet 


locomotives.  <ir  any  other  t>p»- Ivv hicli  reiiiiires  tlanj:e  oiHn}.i  on 
fiiur  drivers.  This  system.  alL  kn-iwn  ;is  jlie  l^lliott  system, 
uiirks   <'\\    ibe   principle nf  an   oKlinarv    lubricator,   tlic  oil   being 


pl.'iced    in    the    <iil    bowl    ;:nd    fi^r 
-team    jinssure    to   nozzles    1<k 
il;niL;f    "f    the    ilriver    to    be    hllir 


ed  tiu-'U-h  the  si^ht  feeds  hv 
ed  two  inches  aw.iy  fruni  tlve 
lated.   and   .ibout    half   an    inch 


in    fri'Ut  "f  tile  tires.  .-..V  stiam   i  'inuctinn   is   made  to  the  lower 


■'■-■:[-''        Chicago   Flange   Oiler  witi    Four   Feeds 

side   of   ilie   driji.   which    sprays   the   oil   "ii    the    I1;uikc.     .An   as- 
phaltimi    nil    iliat    contains   no   -irease   ilmthl    be   Used;   a   i-reasy 
nil   will  titid  to  spread  over  the  to[)  nilthe  rail  ;uid  the  tread  nf  . 
the  iln\<r.  catisitiii  the  locomotive  to  sli)). 

I'or   M.dKt   eiiiiiius  the  no/zles  sb.itill  be  applied  to  the  b:ick 
"I  the  front  drivinii  wheels  on  lioth  hi.yl  and  low  jjressure  units. 
W  ben  tliis  type  of  eni^ine  is  used  in  swilchin<'  service  two  of  the 
f.  mr    feed   iiilers   sliiiuld   111'   used   ;ind   tbr   noz/les   apl^lied   to   the' 
back  "f  til"  frmit  drivers  .'ud  \i,  the  fr-ii  t   <if  the  hack  drivers  of 


.- 1-  •,     V.  f«. 


■.."•'»  ..  ^-'  . '.:  s^,- 


,  f  ;-•.»_,  <- .>>■ 


wy-  . 


N'oVKMltKk.    I'M  4 


UAII.WAVAXiE    GAZETTE.    MEGHAXICALEDITfOX 


m 


•  !>i)i1l  tile  low   and  lii,i;li  iiris^urc  iii^^inc-  units.     Vtit  swilcliiMg  en- 
gines  the   nozzles    slioulci    lie-   appliifl   t<>   the   hack  ^>f  the   front 
•  Iriver  ami  tn  the   tmnl  <<i  ihe  hack  <]ri\rr  un  Ixith  .sides  of  the 
•(i)'-;ine.     Care  .shdnh]  lie  taken  to  see  that  the  nozzles  are  niain- 
.     .!Hine.«l   in  their   pmiK-r  location,   so  that   the  oil   will  he  properly 
-liray.ed  <Ml   thi-   tl.in;-;e  and   not   on   tlie   Head  of  the   Vvlieel.     The 
■OJtcr  is  provided    with    valves   and    pas>aiiis    vvlKrc-liy-.ii:  may  Ije 
-     tluVrftuifhly    oKanvd    with    live    steam     front    the    hoiUr.    and    in 
v>rder   to   ohtain    the   lie>t    service   it    shouUl   he   inaintained   in   a 
<le;Mi  i^'ndition  at.  all  times. 


SAFETY 


FIKE    Ul  HNCHI-R    FOR    BLACK- 
SMITH SHOPS  V^  ^       - 


"  -'V  dcvfee  for  (|tieiichiivti  fori;*-  tins  in  the  hlaeksmitlr  stinp. 
de.sii>iied  to  eliminate  the  danjier  of  M-aldins^  arisinj.;  from  the 
sudden  application  of  a  larjie  quantity  o|Vw2itcr:l'>u  hot  fire.; 
ha>  heen  developed  hy  A.  \\  .  MiC*a>Hii.  master  hlacksmith  of 
the  ^^cKees  Kooks  shop  i.f  tin  Pittshiiryh  i^;  I.ake  i'.rie.  ^tr. 
McCaslin  is  the  invent»r  of  ;(n  imprtned  tyi>e  of  hlacksmith 
forge  which  is  now  i|sfd  hy  a  nuHil)er  of  railroa*!-;  and  in  tlie 
itlu>tratioii  the  safety  qiii-ncliiim  device  i.-  shown  ajiplied  to 
one  of  these  forges.  :, 
:      Water  is  -.upi)lie<l  t<t  eadi  doiilde  forge  friMit  a  paii  located 


/  '  ■  W-     '      .■..     Safety    Device  for  Quenching   Forge  Fires 

hetween  the  hacks  of  the  two  Tires  hy  pipes  extending  through 
the  hack  walls.  Each  i)iiK'  terminate-  in  a  ni])ple  over  which 
^a  2  ft  length  Of  1'4.  in.  perforated  pipe  m.'iy  he  slijiped  when 
;  it:JS  desired  to  (jnench  the  fire.  Iiyoi)ening  a  v.ilve  at  the 
side  of  the  forge  a  sj)ray  of  water  is  delivered  fr<mi  the  l>ari 
which  gr.'idnally  quenche-  the  tire  wifhotit  the  formation  of 
mure  steam  than  can  he  accommodated  hy  the  uptake.  W  hen 
no-t  in  use  the  perforated  pipe  is  removed.  This  device  not 
only  eliminates   ail    danger   to    the    nun    of   heing   scalded  by 


throwing  large  voliiriie*?  of  water  upon  the ' ftrev  but  gives  the 
slack  coal  a  hettvr  chance  to  cake  and  leaves  the  fuel  in  much 
better  ConditioJif^or  futare    service.     The   water  pan   is   ii:d 

front  the  water  line  runinng  through  the  j-hop.  the  only 
attention  required  being-  ,to'  turn  olii  tlit..  water  when  the  pan 

PORTAnLF  CRANE  WITH  BACK  GEAR 


=  .V  i>ortahle  flo<.r  cf^neatidlvjist  which  has  found  considerable. 
;il)plicaii<  .n  in  railroatF-shi  tps  w  as  described  in  tJte  Octolier,  1913. 
is.sue  «f  the  Raihi^y  ,:I^i;  liW»"'/t',  A/cf/w«f<'(;/  lidiiian,  page 
.^f'SV  Tlvis  cranv  is  tmiitilactnrxd  by  the  CaiUon  Fc.vmdry  &  Xla- 
chint*  GjTupany.  and  is  designeil  for  •handling  work  jiot  exceed- 
ing .l.tKlO  th    ill   weight.     Where   weights  greater  than  this  are 


r----;^..  •'■•; 


;-'    '»;■    Porta bte  Crane  and  Hoist  Equi|>(>ecl  with  Back  Gear  ; 

required  to"  fac   lifted-  it   is   t^siially-  iuipVsssible  f^>r.  o^^^  iliau  .1i&' 
(to  the  \v<^rk\al^>ite.;  lu  (>rdet  to  pt\>vi<le  fdr  work  hejiyier  thatt; 
.^000  Ih:  and  ranging  as  higii  as  5.000;to  T).<l()j>  lb.  iIk-  crane  has  : 
heen   redi  dgned  to  include  a  hack  gear,  thtrs  enabling  it  to  be 
handled  hy  one  man  w  ith<  un  assistance.     The  hack  gear  crane 
has  a  total Tieiglit  of  K  ft.  9  in..  atJd  WiU  Uft  Up  trv  7:  it.^0  ili.    It 
weigfis  lv400  lb.,  and  has  a  vaixicity  of  6.500  lb.4;--: ,;  - 

MOTOR  DRIVEN  SLOTTING  \fACH INK 

'The  slotting  machine  >l!own   in  the  iHu.stration  has  been  de- 
vel«>ped    recently   1>y    the    XewtoiiMachine    Tool    Works.   Inc.,. 

I'hiladelphia.  Pa.  Tt  is  pariictdarly  adap1«.il  to  slotting  oixii  end 
r"i<ls.  iinishing  brasses  aiul  other  similar  work  ;ind  is  e(|uippcd 
with  a  type  of  gear  I»ox  transniissi<*n  e.sj»ecially  siiite»l  to  the 
use  xJt  alt^uat'"K  <^Mrreiit  nioi4»rs.  V^^  V  ■  -'-  '.  ^  ^  '  •»  '  \ 
A  noteworthy  fi-atlire  of  the  design  is  the  location  of  the  speed 
change  gear  I>ox  within  the  upright  of  the  machine  whence  it 
m.iy  he  removed  to  facilit.ite  rep.iirs  or  replacetnents.  The  dif- 
ferent speed  C«'Ulbitiations.  six  in  number,  are  Controlled  through 
the  latch  levers  $hown  on  the  side  of  the  upright,  which  operate 
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sliding  sleeves  on  which  the  several  groups  of  gears  are  mounted. 
The  arrangement  is  such  that  the  lower  train  of  gears  revolves 
•continuously  in  an  oil  bath,  thus  insuring  efficient  lubrication. 

The  machine  is  driven  by  a  10  hp.  motor  which  is  attached 
to  one  side  of  the  upright,  motion  being  transmitted  through 
spur  gears  to  the  large  plate  gear  shown  at  the  back  of  the  ma- 
•chine  and  thence  to  the  cutter  bar  through  a  crank  disc  arranged 
to  give  a  quick  return  stroke.  All  dangerously  exposed  gears 
are  covered  with  meshed  guards  which  are  not  shown  in  the 
illustration. 

The  cutter  bar,  which  is  of  heavy  box  construction,  carries  a 
tool  apron  designed  to  relieve  the  tool  or  to  be  fixed  as  desired, 
and  which  has  vertical  and  horizontal  steel  faced  clamping  sur- 
faces. The  bar  has  square  lock  bearings  in  the  guide  and  a  con- 
tinuous taper  shoe  for  side  adjustment.  Tlic  vertical  adjusting 
screw  is  relieved  of  strain  when  cutting  by  means  of  a  serrated 
clamping  surface  on  the  front  face  of  the  bar.  The  adjusting 
screw  is  operated  by  means  of  a  square  shaft  projecting  from  the 
face  of  the  bar.     The  cutter  bar  guide  has  square  lock  bearings 


Slotting   Machine  With  Inside  Speed   Box 

in  the  frame  and  is  adjusted  vertically  to  suit  the  location  of  the 
bar  by  means  of  a  hand  screw  shown  in  the  illustration.  The 
cutter  bar  yoke  has  a  bearing  on  each  side  of  tlic  connecting 
rod  thus  supporting  the  pin  in  double  shear,  and  the  stroke  ad- 
justing screw  is  relieved  of  strain  by  tongues  on  the  connecting 
rod  washer  which  engage  grooves  in  the  face  of  the  crank  pin. 
The  work  table  is  surrounded  by  an  oil  pan  forming  an  in- 
tegral part  of  the  casting,  the  periphery  of  which  is  graduated 
in  degrees.  The  horizontal  adjustment  of  the  saddle  on  the 
cross  slide  and  of  the  cross  slide  on  the  base  are  made  by  means 
■of  taper  shoes.  Power  feed  connections  are  provided  for  all 
motions  of  the  table,  including  the  circular  motion  of  the  table 
itself,  as  well  as  the  in-and-out  and  cross  movement  of  the 
saddle  and  cross  slide  respectively.  For  ordinary  requirements 
the  machine  is  designed  to  give  a  range  of  cutting  strokes  varying 
from  8  to  40  strokes  per  minute,  l)ut  where  desired  the  limits 
of  the  range  may  be  altered,  the  ratio,  h  )wever.  remaining  the 
-same.      ■-  '■•  '• 


GRAPHITE  LUBRICATOR 


The  Graphite  Lubricatot  Company,  Detroit,  Mich.,  has 
placed  on  the  market  a  graphite  lubricator  for  lubricating 
with  flake  graphite  the  valves  and  cylinders  of  locomotives. 
This  graphite  is  suspended  in  common  engine  oil  for  the  purpose 
of  more  easily  filling  the  lubricator.  The  device  is  used  in  con- 
nection with  the  oil  lubricator^,  as  now  in  use  on  locomotives.  The 
present  oil  lubricator  acts  as  the  cleaner,  while  the  graphite  lu- 
bricator delivers  graphite  to  fbe  cylinders  and  valves  as  the  lu- 
bricant. The  accompanying  illustration  clearly  shows  its  con- 
struction. The  oil  line  from  t^e  steam  or  gravity-feed  lubricator 
in  the  cab  is  connected  to  the  top  of  the  graphite  lubricator,  and 
the  oil  and  steam  pass  to  the  cjlinder  and  valves  through  the 
nozzle  shown  on  the  inside.  {The  graphite  is  contained  in  the 
annular  space  surrounding  this^  nozzle,  and  the  feed  is  controlled 
by  means  of  the  regulating  valte,  as  shown.  The  pulsating  pres- 
sure of  the  steam  will  cause  the  feeding  of  the  graphite  through 
the  passage  controlled  by  the  regulating  valve,  and  there  it  be- 
comes mixed  with  the  oil  from  the  gravity-feed  lubricator.  It  is 
then  distributed  to  the  various  barts  of  the  valves  and  cylinders. 

This  hibricator  is  adapted  fqr  use  on  superheater  and  com- 
pound locomotives  (either  pistoli  or  slide  valve  type)  and  espe- 
cially  those  engines   which   experience   trouble   in   obtaining   the 
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Cylinder     Lubricator 
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proper lubrication  of  the  valves  ana  cylinders.  It  is  claimed  that 
the  priming  of  locomotives  will  notlin  any  way  interfere  with  the 
proper  lubrication  of  the  cylinders  jand  valves  wliere  this  lubri- 
cator is  used.  It  is  also  claimed  tnat  50  per  cent  less  cylinder 
oil  will  be  required  for  lubrication  lin  the  cylinders  and  valves, 
and  that  at  the  same  time  a  better  I  lubrication  will  be  obtained 
])y  the  use  of  the  flake  graphite.         1 

The  lu'nricator  shown.  vJiich  will  hfiid  three  ounces  of  the 
graphite  lubricating  mixture,  is  filh  d  tiirf)Ugh  the  plug  shown 
at  the  top  and  to  the  right  of  the  lub  -icator.  It  may  be  attached 
to  any  standard  steam  chest  choke-|  lug  fitting,  and  thus  elimi- 
nates the  use  of  the  choke  plugs.  <  )ne  filling  of  the  model  A 
three-ounce  lubricator  is  sufficient  fori  the  operation  of  a  locomo- 
tive for  approximately  250  miles  without  further  attention  on 
the  part  of  the  crew.  At  present  the  lubricators  are  made  in  two 
sizes — model  A.  which  holds  three  jounces  of  lubricant,  and 
model  B,  which  holds  six  ounces.         \ 


German  Canal  Locks. — The  lockl  of  the  Kaiser  Wilhelm 
Canal  in  Germany,  which  is  playing  Ian  important  part  in  the 
naval  strategy  of  the  present  war,  arq  the  largest  in  the  world, 
being  12  ft.  longer  and  38  ft.  wider  thaji  the  locks  of  the  Panama 
Canal. — Machinery. 


The  Boylston  street  subway,  in  Boston,  which  has  been  under 
construction  for  the  past  two  years,  was  opened  for  traffic  Oc- 
tober 3.  This  subway  is  about  IJ-2  miles  long,  extending  from 
the  north-and-south   subway  near  the   Public  Garden   westward 

toward  Brookline.  .;.::-:.•.•.,' 

,.'  .■  ^•'     ■"  -*■.  '■*•,  <  **>N 

The     Delaware,     Lackawanna     &     Western     has    finished,    at 

Hoboken,  N.  J.,  as  a  part  of  its  wireless  telegraph  equipment, 

a  steel  tower,  402  ft.  high.     The  Hoboken  office  now  has  a  five 

kilowatt  Marconi  apparatus,  and  messages  have  been  sent  from 

Hoboken  to  BuflFalo,  410  miles.    The  wave  length  is  2,250  meters. 

.'  The  Interstate  Commerce  Commission  has  postponed  to  March 
./i31,  1915,  the  date  on  which  carriers  must  have  complied  with  its 
order  under  the  transportation-of-explosives  act,  requiring  gas 
cylinders  to  be  supplied  with  certain  safety  devices.  Owners  of 
such  cylinders  placed  orders  in  Europe  for  the  required  devices, 
but  now  have  informed  the  commission  that  their  orders  cannot 

be  filled  within  the  time  limit  fixed. 

•  S.-S*^  -■:■.. 

A  recent  statement  issued  by  the  Xew  York  Public  Serv- 
ice Commission,  First  district,  reports  that  the  total  number 
of  tickets  sold  for  passage  in  the  Broadway  and  Lenox  avenue 
subways  operated  by  the  Interborough  Rapid  Transit  Company 
during  the  year  ended  June  30,  1914,  was  340,413,103.  an  increase 
for  the  year  of  12,941,593.  As  the  commission  treats  Sundays  as 
half  days,  the  daily  average  for  the  first  time  in  the  history  of 
the  subway  exceeds  1.000,000  passengers,  the  average  having 
been  1,001,215.  The  daily  average  for  the  previous  year  was 
963,152.    ..............  ...  ...:..,-....::;■         ..:.;...    ; -;.  .  ;..    ...  ;.....■ 

At  a  recent  meeting  of  tbe  Illinois  legislative  committee  of  the 
Brotherhood  of  Locomotive  Firemen  and  Enginemen  at  Spring- 
field, it  was  decided  to  advocate  a  change  in  the  federal  hours 
of  service  law,  to  reduce  the  maximum  hours  of  trainmen  from 
16  to  10  hours  a  day.  Other  legislation  is  to  be  advocated  which 
would  provide  for  a  limitation  on  the  number  of  cars  in  a 
train,  a  uniform  code  of  signals,  giving  trainmen  a  right  to 
vote  when  they  are  away  from  home  on  election  day.  standard- 
ization of  overhead  and  side  clearances,  and  giving  the  Inter- 
state Commerce  Commission  power  to  specify  the  tj-pe  of  steel 
cars  to  be  used  in  passenger  trains.  •:'■:'  '-^ -"/'■•   ''■• 

Tbe   management  of  the   Pennsylvania   Railroad  has  begun  a 
\5campaign   to  keep  passengers   from   standing  on   the   platforms 
■*)f  moving  passenger  cars.     Letters  have  been  sent  to  the  vari- 
ous  industries   around    Pittsburgh,   requesting   them   to   post  no- 
tices   in    their    factories   warning   their   employees    (hundreds   of 
whom    ride   on    Pennsylvania   trains   daily,   going   to   and   from 
>' their  work)   of  the  danger  of  standing  on  the  platforms  of  mov- 
ing cars;  and  a  general  notice  to  passenger  trainmen  has  been 
posted  on  the  bulletin  boards  calling  for  a  concerted  effort  on 
the   part   of  trainmen   to  keep  passengers   from   riding  on  plat- 
forms or  steps  of  cars  between  or  approaching  stations. 

Representative  Rupley.  of  Pennsylvania,  has  introduced  in 
Congress  a  bill  to  amend  tbe  interstate  commerce  law.  providing 
that  after  the  physical  valuation  of  the  railroads  has  been  com- 
pleted by  the  Interstate  Commerce  Commission  the  government 
may  buy  such  lines  at  the  price  set  as  the  actual  value  of  the 
roads,  as  may  in  the  opinion  of  the  commission  be  desirable,  and 
that  if  at  the  expiration  of  90  days  from  tbe  offer  to  the  rail- 
ways the  companies  decline  to  sell,  the  government  may  enter 
the  open  market  to  buy  such  securities  as  may  be  necessary  to 
-obtain  control.  The  price  to  be  paid,  however,  must  not  ex- 
ceed that  set  by  the  physical  valuation.  .\n  initial  appropriation 
oi  $250,000,000  would  be  provided  by  a  bond  issue. 


EVENING   ENGINEERING    COURSES    AT    UNIVERSITY 

OF  PITTSBURGH 

An  evening  school  of  graduate  courses  in  engineering  will  be 
a  new   feature  introduced  at  the  University  of   Pittsburgh   this 
fall  by  the  Dean,  F.  L.  Bishop.     It  is  stated  that  in  the  Pitts- 
burgh district  there  are  more  engineering  graduates  than  in  any 
other  district  of  equal  sizL-  in  the  L'nited  States,  and  the  Uni- 
versity will  provide  for. men  who  do  engineering  work  during  rhe 
day  an  opportunity  to  study  engineering  in  the  evening.     Courses*! 
will  be  offered  in  the  valuation  of  public  utilities,  civil,  electrical, 
sanitary,    mechanical,    railway    and    concrete    engineering.      The 
faculty  will  include  Paul  M.  Lincoln,  professor  of  electrical  engi-  ■; 
neering;   Louis   E.   Endsley.   professor  of   railway  engineering;. 
R.  T.  Stewart,  head  of  the  department  of  mechanical  engineering;* 
J.  Hammond  Smith,  bead  of  the  department  of  civil  engineering,  •, 
and  Morris  Knowles.  director  of  the  department  of  sanitary  en-- 
gineering,  all  of  the  University  of  Pittsburgh.     Professor  G.  W„.- 
Case  and  WiUiam   S.  Moorchead  will  also  assist  in  the  course - 
in  the  valuation  of  public  utilities,  and  D.  F.  Crawford,  general, 
superintendent    of     motive    ix>wer     of    the    Pennsylvania    Lines  ' 
\\  est  of  Pittsburgh,  will  co-operate  with   Professor  Endsley  in 
the  work  of  mechanical  railway  engineering.  .=  .-v..\-.v-\- •••.".  :.' 


TWELVE-TON  PACIFIC  TYPE  LOCOMOTIVES  ^r;;? 

The  Panama-Pacific  International  Exposition  at  San  Fran-  ^ 
Cisco  next  year  is  to  have  on  the  grounds  a  steam  passenger 
railroad.  Electricity  is  not  absolutely  supreme  and  all-i»ervasive.. .:  • 
However,  the  track  is  to  be  of  19-in.  gage  and  the  locomotives 
are  only  17  ft.  long.  As  in  the  case  of  the  Centennial  Exposition 
at  Philadelphia  in  1876,  the  little  railroad  is  designed  not  only  '•■  *' 
to  ride  over  but  also  to  be  looked  at.  There  will  lie  2^  miles 
of  road  and  5  miles  of  track,  work  on  which  has  just  been  begun. 
There  will  be  eight  or  ten  Pacific  type  locomotives  equipped  with 
air  brakes,  standard  couplers  and  electric  headlights.  Each  little 
giant  will  haul  a  train  of  ten  miniature  passenger  coaches,  and 
running  on  regular  schedules  on  a  double-track  system.  Each 
of  the  coaches,  with  a  width  of  42  in.  and  a  length  of  20  ft.,  will 
contain  ten  transverse  seats,  and  will  seat  twent}-  passengers. 
With  ten  coaches  to  each  train  and  eight  trains  in  operation, 
1,600  people  can  be  put  in  motion  at  once. 

The  route,  commencing  at  the  terminal  at  the  southeas't  corner  .,:  . 
of  the  Palace  of  Machinery,  will  be  northerly  across  the  plaza:..:.', 
of   the   exposition    ferry   slips,   to   the   water   front,   thence   west  '■;   J 
along  the  Marina,  around  three  sides  of  the  Yacht  Harbor,  diag- 
onally across  the  gardens  of  the  California  building,  and  thence 
by  way  of  the  bayshore  and  the  many  state  buildings  to  the  race;^^^'  .''-■' 
track.     The  main  loading  stiition,  at  the  beginning  of  the  line  atv:V, 
the  Machinery  Palace,  will  be  300  ft.  in  length,  with  live  tracks;  -j/.^ 
between   which   will   be   cb^vated   loading   platforms.      The   entire.';;;", 
line  will  l)e  double  tracked,  with  rails  weighing  39  lb.  per  yard.  .  .•  :'. 

^■-■:-;\.-'  A  SAFETY-FIRST  MOTION-PICTURE  PLAY 

'■•  ■'■■■' 

Marcus  A.  Dow.  general  safety  agent  of  the  Xew  York  Cen- 
tral Lines,  has  recently  had  produced  a  rather  remarkable  mo- 
tion-picture play  entitled  "Steve  Hill's  .^wakening"  for  use  in  con- 
nection with  the  safety-first  work  now  being  conducted  by  the  New 
"N'ork  Central.  The  picture,  a  brief  description  of  which  is  given 
below,  is  one  of  the  first  produced  under  railroad  auspices  for 
this  purpose,  telling  a  story  of  human  interest  with  its  principal 
parts  played  by  professional  actors.  The  scheme  was  carried 
out  with  the  idea  of  departing  from  stereotyped  methods.  Mr. 
Dow,  who  some  time  ago  introduced  the  safety  exhibit  car  on 
the  New  York  .Central  Lines  (Railway  .\ge  Gazette,  .\ugust  8, 
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1913,  p.  228),  having  seen  the  necessity  of  introducing  a  feature       President,    C.    J.    Wymer.    genial    car    foreman,    Belt    Railway, 
that    would    create    sufficient    interest    among    the    employees    to      Chicago;  first  vice-president,  A.  LaMar,  master  mechanic.  Penn- 


sylvania Railroad,  Chicago ;  sedond  vice-president,  A.  L.  Beards- 
ley,  master  mechanic,  Atchisor^  Topeka  &  Santa  Fe,  Chicago; 
treasurer,  M.  F.  Covert,  assistant  master  car  builder.  Swift  & 
Company,  Chicago;  secretary,  ^aron  Kline,  841  North  Lawler 
avenue,  Chicago. 


American  Society  of  Mechanical  Engineers. — The  annual  con- 
vention of  the  American  SocieAr  of  Mechanical  Engineers  will 
be    held    in    the    Engineering    Societies    building,    29    West    39th 


tV-: 


?i: 


street,  New  York,  December  1 
will  be  held  on    Wednesday   af 
report  of  the  suli-committee  wil 
for    discussion.      The    subject    is 


>  4,  1^14.     The  railroad  session 

ernoon,    December   2,    when   the 

be  presented  and  thrown  open 

Steam    Locomotives    of    Today 
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bring  them  into  the  safety  meetings  willingly.     And,  of  course, 
a  "human  interest"  story  '.\  ill  leave  on  their  minds  a  more  last- 
ing impression  than  the  ordinary  didactic  lecture.     It  is  the  in- 
tention  oi    the    company    to    show    the    "movie"    in    a    specially 
equii)ped   car,   to   be   run   over  all   of   the   Central   lines,   as   has 
,    been  dune  with  the  safety  exhibit  cars,  stopping  at  the  principal 
...-points.      I  he  pictures  will  also  be  used  at  large  safety  meetings 
•..v   conducted  in  halls  or  theaters  in  the  various  cities  on  the  line. 
•  j      The  story  is  in  brief  as  follows: 

Henry  Hill,  a  trainman,  at  the  end  of  his  run,  coming  in  to 

.   .    the  yard  and   jumping  off   the   caboose,   starts,   against  the  ad- 

::  vice  of  a  fellow  employee,  to  take  a  short  cut  along  the  tracks 

,;'    to  his   home,  and   is  struck  by  an   engine  and  killed,  leaving  a 

...    widow  and  two  children,  a  boy  and  a  girl.     Soon  after  this  the 

■^^'  family  is  dispossessed,  the  widow  later  dies  in  poverty  and  the 

•;  two  chujren  are  sent  to  an  orphan  asylum.     Fifteen  years  later, 

.■•'the  son,  Steve  Hill,  becomes  a  brakeman  in  tlie  yard  where  his 

.~;-  father   was  killed.     He   is   of   careless   habits   and   is   shown   on 

>■..::  the  screen  taking  the  usual  risks,  such  as  kicking  a  drawbar  with 

•;;  his   foot   and  jumping   on   the   front   of  a   moving  yard   engine. 

r:.   For  this  conduct  he  is  reproved  by  the  yardmaster.  Jack  Warren.      York,  on  October  22,  it  was  decit  ed  to  hold  the  1915  convention 

.  -The  "human  interest"  of  the  story  comes  in  when  "Steve"  meets      at  Atlantic  City.  X.  J.     The  citie    of  Washington.  Chicago,  San 

.: .  Mary,  the  yardmaster's  daughter,  and  courts  her.     The  father's      I'rancisco  and  Atlantic  City  wen    under  consideration   for  next 

"."consent    to   marriage    is    withheld    because    of    Steve's    careless      year's  meeting,  and  the  decision  4as  made  only  after  much  dis- 

'.•■-: habits  in  his  work.    Steve,  nevertheless,  does  not  take  the  lesson      cussion  and  on  a  very  close  vote,  lit  is  announced  that  the  con-R* 

:;•  'to  heart,  and  a   short  time  after,   disregarding   a   blue   flag,   he      vention   hall    will    be    further   enlarged    al)out   one-third    for   the 

'•'.  causes   a   slight   collision   on   a   repair   track,   and   knocks   a   car      meetings  and  that  the  entertainment   features  will  be  about  the 


and  it  is  hoped  that  the  paper  prepared  by  the  committee  will  be 
the   means   of  bringing  out  a  lively   discussion.     This   paper   is 

ssue.  ."■.:.:...■••:.> 


printed  in  full  elsewhere  in  this 

The  June  Conventions. — At  a 
mittees  of  the  American  Railway 


the   Master  Car   Builders'   Association   and   the   Railway   Supply 
Manufacturers'    Association,    held  at   the    Hotel    Biltmore,    New 


meeting  of  the  executive  corn- 
Master  Mechanics'  Association, 


■■.:1- 


''  ''  body  off  its  supporting  horses,  thereby  causing  serious  injury  to 
a  car  repairer.  He  is  then  discharged,  at  once;  and  is  also 
V-.  /repudiated  by  Mary.  Going  home  in  a  disconsolate  mood,  he 
•  ■''  throws  himself  on  his  bed,  falls  asleep  and  has  a  dream,  in  which 
;■;,'  V  he  sees  himself  taking  all  sorts  of  chances.  bOr  instance,  he 
-;' I'.:  crosses  the  track  between  two  cars  and  barely  escapes  being 
■'::;.■■/•  crushed.  He  is  hurled  from  a  side  ladder  by  a  car  which  stands 
:.;,""  out  beyond  the  fouling  point.  Walking  across  a  track  without 
"vj' looking  where  he  is  going,  he  is  almost  run  over  by  an  engine. 
.••'  Finally,  however,  he  takes  one  chance  too  many  and  loses  his 
leg.  He  awakes  from  his  dream  with  a  start,  overjoyed,  to  be 
,  •...  :  sure,  to  find  that  his  leg  i?  not  gone;  but  taught  a  lesson  that 
;^3-  .  "'akcs  him  begin  anew  with  "Safety  First"  as  his  motto.  He  is 
1 -.v. reinstated  in  his  job.  and  marries  the  girl.  The  scene  then 
J/?,.. passes  to  thirty  years  later  showing  him  and  his  wife,  both  gray 
;  •  ■•^"^fiaired,  in  their  happy  home.  "Steve"  is  telling  a  party  of  friends 
1  ■ -that  his  policv  of  Safety-First  has  made  him  a  successful  rail- 
road  man. 

The  picture  is  in  two  reels,  and  takes  about  half  an  hour  to 
show.  It  is  well  done,  and  is  to  be  classed  as  better  than  the 
average.  Mr.  Dow  says  that  the  Atchison.  Topeka  &  Santa  Fe ; 
the  Chicago,  Burlington  S  Quincy,  and  the  Delaware,  Lacka- 
wanna &  Western  have  made  arrangements  to  use  the  film. 


same  as  in  1914.     Headquarters,  a|s  before,  will,  be  at  the  Marl- 
borough Blenheim. 


The   fvlloiving   list   gives    names   of   sckretarics.    tiates   of  next   of   regular 
meetings,   and   places   of   meeting  of   tnec  anical   associations. 

Air    r.R.\KE   Associ.MlOX.— F.    M.    NcUis,    )3    St.ite    .St.,   "Boston,    Mass.      Con- 
vention,  May  5-7,   1915,   Hotel   She  ■man,   Chicago. 

.\merican   R.ailw.w  Master  Mechanics'  Association. — J.   W.   Taylor,  Kar- 
pen   hiiildtng,   Chicago.      Conventior  ,   June,    1915,   .\tl;intic   City.   N.   J. 

American    Kahway   Tool   Foremen's    AsIociation. — Owen    I).    Kinsey,    Illi 
nois  Central,   Chicago.     Convention,  July,    1915,   Chicago. 

American   Society   for  Testing   Materi.m  s. — Prof.  E.   Marburg,   University 
of   Pennsylvania,    Philadelphia,   Pa 

American    Society    of    Mechanical    Enc 
Thirty-ninth    .street,     New    York 
New   York. 

Car  Foremen's  Association  of  Chicago.-  -.\aron  Kline,   841    North   Fiftieth 
Court,   Chicago:   2(1  Monday  in  moi^ 
ton   building.    Chicago. 

Chief   Interchange   Car    Inspectors'   an 
S.    Skidmore,   946   Richmond  street, 


neers.— Calvin    W.    Rice.    29    W. 
<  lonvention,    December    1-4,    1914» 


r-'- 


.•;.t 


i.' :' 


^;.:    ;   V  '^'^-W  ■    MEETINGS    AND     CONVENTIONS 

Car  Foremen's  Association  of  C/itca.trn.— The  Car  Foremen's 
,:.,;;  Association  of  Chicago  held  its  annual  meeting  in  Chicago,  Oc- 
;/].,f.tob€r  13,  19H^  at  which  time  the  iollowirig  officers  were  elected 


th,   except  July   and   August,    I-j't- 

Car   Foremen's   .Associ.^tiox.— "'• 
[Cincinnati,   Ohio. 

International    Railway    Fiel    Associatic  S'.^ — C.    G.    Hall.    922    McCormiek 
building,   Chicago.      Convention,   Maj    17-20,    1915,   Chicago. 

International    Railway    General    Foremwj's    .Association. — William   Hally 
914   W.   P>roa<lway,   Winona,  Minn.     Convention,  July,    1915. 

International  Railroad  Master  Blacksmwhs'  Association.  —  .\.  L.  Wood-   , 
worth,   Lima,  Ohio.  •_* 

Master  Boiler  Makers'  .Association.—  Hai  ry  D.  Vought,  95  Liberty  street.^.- 
New  York.  .-^  ■ 

Master   Car   Builders'  Association. — T.   V  .   Taylor,   Karpen  building,   CM-.' 
cago.      Convention,   June,    1915,    Atlantic    City,   N.    J.  ,V 

Master    Car   and   LocoMf)TivE    Painters'   J  ssoc.    of   U.    S.   and   Canada.-—'' 
A.  P.  Dane,  B.  &•  M..  Reading,  Mass, 

Niagara    Frontier   Car    Men's    AssociATioh , — E.    Frankenberger,    623    Bris- 
bane building,  Buffalo,  N.  Y.     Meetir  gs  monthly. 

Railway    Storekeepers'    Association.     J.    ] 
Ohio.     Convention,  May   17-'19,   1915, 

Traveling  Engineers'   Association. — W.   O 
East  Buffalo,  N.  Y. 


.    Murphy,    Box    C,    Collinwood, 
Hotel   Sherman,  Chicago. 

Th.mipson.   N.   Y.  C.  &  H.  R.^ 


RAILROAD    CLUB    MEETINGS 


aub 


Next     I 
Meeting  | 

•   I ' 


Title  of  Paper 


Canadian    ......i.'   Nov.  10  Characteristics   of   Materials 

Central     .........    Nov.  1,^  Painting  Locomotives  and  Steel  Cars 

New    England....    Nov.  10  Typical    Rail    Failures 

New    York Nov.  20  Parcels    Post    and    Its    Effect    on    Railway 


Pittsburgh     Nov.  27 


Richmond    Nov.    9 

St.  Louis Nov.  13  [Railway    Pensions 

Southern  &  S'w'rn  Nov.  19 

Western   Nov.  17 


Revenues 

Rolled  Steel   Pistons 

The  .Average  Man  in   Railroad  Work. 


Author 


E.  B.    Tilt 

M.    L.    Sims 

F.  A.    Wevmouth. . , 


V.    J.    Bradley.... 

W.    W.    Scott 

Odell    S.    Smith.., 
J.    B.    Brittian 


Secretary 


Tames  Powell . . . . 
H.  D.  Vought.... 
Wm.    Cade,    Jr... 

H.    D.   Vought 

J.  B.  Anderson .  . 
F.  O.  Robinson.. 
B.  W.  Frauenthal. 

I  A.   J.   Merrill 


Address 


Room    13,  Windsor  Hotel,  Montreal. 
95  LiberAr  St.,  New  York  City. 
683   Atlantic  Ave.,  Boston,  Mass. 

95   Liber^  St.,  New  York  City. 
207    Peni^.    Station,    Pittsburgh,    Pa." 
C.   &   O.   Ry.,   Richmond.    Va. 
Union   Station,   St.   Louis,  Mo. 
218  Grant   Bldg.,   Atlanta,  Ga. 


ijos.   W.   Taylor...   1112   Kar|en   Bldg.,  Chicago,  lU. 
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Personals 


//  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  railways  of  this  country,  and  we  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about. 

•'^  ''''■'■"■■''■■■' general''  '■'■  •-.••.■.-.■:_- 

Joseph  Billingham,  whose  appointment  as  superintendent  of 
motive  power  of  the  Grand  Trunk  Pacific,  with  headquarters  at 
Transcona,  Man.,  has  already  been  announced  in  these  columns, 
began  railway  work  as  machinist  apprentice  on  the  Great  North- 
ern Railway  of  England,  and  subsequently  was  a  machinist  in  the 
shops  of  the  Chicago  &  North  Western.  He  served  later  as  a 
locomotive  engineer  and  road  foreman  of  engines  on  the  Chicago. 
Milwaukee  &  St.  Paul.  In  December.  1890,  he  was  appointed 
road  foreman  of  engines  of  the  Gulf.  Colorado  &  Santa  Fe.  He 
was  subsequently  master  mechanic  and  general  master  mechanic 
on  the  same  roatl*  and  division  master  tnechanic  on  the  Balti- 
more &  Ohio.  In  January,  1904,  he  was  appointed  representative 
of  the  Galena  Signal  Oil  Company  at  London.  Eng.,  and  at  the 
time  of  his  recent  appointment  as  superintendent  of  motive  power 
of  the  Grand  Trunk  Pacific,  was  general  inspector  of  the  Ameri- 
can Locomotive  Company  at  Schenectady,  N.  Y. 

MASTER   MECHANICS   AND   ROAD   FOREMEN  OF 

ENGINES  ^v;-:-.:;  v, 

;  G.  F.  Burgess,  formerly  road  foreman  of  engines  of  the  Cana- 
dian Pacific  at  McLeod,  Alta.,  and  later  acting  district  master 
mechanic  at  Cranbrook,  B.  C,  during  the  absence  of  G.  Glasford 
on  leave,  has  been  appointed  road  foreman  of  engines  at  Medi- 
cine Hat.  Alta.,  succeeding  E.  J.  Lcmieux.  ••  ,  •  '      '" 

T.  C.  HunsoN,  whose  appointment  as  division  master  mechanic 
of  the  Canadian  Northern,  Quebec  Grand  division,  has  been  an- 
nounced   in    these    columns,    was    born    February    20,    1873.    at 

Brockville,  Ont.  He  was 
educated  in  the  public 
schools  of  Brockville 
and  Carleton  Place. 
Out.,  and  also  studied 
with  the  International 
Correspondence  Schools. 
He  completed  his  ap- 
prenticeship as  machin- 
ist with  the  Canadian 
Pacific  at  Carleton  Place. 
Out.,  in  Januar}-,  1892, 
since  which  he  has  l)een 
consecutively  machinist 
at  that  point,  at  Cha- 
plean.  Ont.,  and  again 
at  Carleton  Place.  From 
September,  1901,  to 
April,  1903,  he  was 
chargeman  in  the  run-^; 
ning  shed  of  the  Cana- 
dian Pacific  at  Smiths 
♦'•"''  Falls.  Ont..  and  from 
April,  1903,  to  November,  1904,  he  was  chargeman  in  the  erect- 
ing shop  at  Carleton  Place.     From  November.  1904.  to  January. 

1906,  he  was  foreman  of  the  erecting  shop  at  Carleton  Place,  and 
from  January,  1906,  to  December,  1906,  was  locomotive  foreman 
of  the  same  road  at  Ottawa,  Ont.    From  January.  1907.  to  August, 

1907,  he  was  foreman  of  the  Canadian  Northern  Ontario  at  Parry 
Sound,  and  from  August,  1907,  to  May.  1908.  he  held  the  posi- 
tion of  master  mechanic  of  the  Canadian  Northern  Quebec  at 
Shawinigan  Junction,  Que.  From  May.  1908.  to  June,  1914,  he 
was  master  mechanic  of  that  road  and  also  the  Quebec  &  Lake 


T.  C.   Hudson 


St.  John.  On  June  23,  1914,  he  was  appointed  division  master 
mechanic  of  the  Quebec  Grand  division  of  the  Canadian  North- 
ern, Lines  East  of  Ottawa,  as  above  noted.  .  .:  . 

J.  R.  DoxxELLY,  master  mechanic  of  the  Northern  division  of 
the  Grand  Trunk  at  Allandale.  Ont..  has  been  appointed  assistant 
master    mechanic    of    the    Ontario    lines,    with    headquarters    at  . 
Allandale  and  the  title  of  master  mechanic  of  the  Northern  di- 
vision has  been  abolished.  .  ■    V-- 

H.XRRV  M.  MucHM<!RE  has  been  apiK)inted  division  foreman  of 
the  Atchison,  Topeka  &  Santa  Fe  at  Deming.  N.  M..  succeeding 
L.  Stowell. 

E.  J.  Lemielx,  formerly  road  foreman  of  engines  of  the  Cana- 
dian Pacific  at  Medicine  Hat,  Alta.,  has  been  appointed  district 
master  mechanic  at  Lethl)ridge,  Alta.  --;•..•,:  ..  -  ; 

T.    M.VRKEV.   master   mechanic   of   tlve   Middle   division   of  the": 
Grand  Trunk  at  Toronto.  Ont..  has  been  ap|)ointed  master  me- 
chanic oi  tlie  Ontario  lines,  with  headquarters  at  Toronto. 

T.  McH.XTTiE,  master  mechanic  of  the  Eastern  division  of  the 
Grand  Trunk  at  Montreal,  Que.,  has  been  appointed  master  me- - 
chanic  of  the  Eastern  lines,  with  headquarters  at  Montreal.      ,-. ;' 

W.  H.  S.\MPLE,  master  mechanic  of  the  Grand  Trunk  at  Otta- 
wa, Ont.,  has  been  appointed  master  mechanic  of  the  Western 
hues,  with  headquarters  at  Battle  Creek.  Mich.,  succeeding  G. 
Vliet.  deceased,  and  the  title  of  master  mechanic  of  the  Ottawa 
division  has  been  abolished.    "■-'>  ■^'- ,:'/-.  ■:'^  ^'[  -  .^■'  -''--''y-  '^i: 

-'■W.  H.  Snyder,  whose  appointment  as  master  mechanic  of  the 
Erie  with  headquarters  at  Stroudsburg,  Pa.,  has  been  announced 
in  these  columns,  was  borri  on  July  14.  1874,  at  Ashley,  Luzerne  ^ 

County,  Pa.  He  began 
railway  work  on  March 
18.  1894,  as  machinist  ap-  ■ 
prentice  in  the  Central  of 
New  Jersey  shops  at 
Ashley,  remaining  with 
that  road  until  July, 
1901,  when  he  went  to 
Stroudsburg  as  a  machin- 
ist in  the  Erie  shops.  In 
October,  1903,  he  was 
promoted  to  tool  room 
foreman,  and  in  Novem- 
ber, 1905,  was  appointed 
assistant  to  general  fore- 
man. He  remained  in 
that  position  until  Janua- 
ry. 1912,  when  he  was 
promoted  to  general  fore- 
man which  position  he 
held  at  the  time  of  his 
appointment  on  Septem- 
ber 1,  as  master  mechan- 
ic of  the  same  road  as  above  noted.  He  was  the  successful  con- 
tributor in  several  competitions  conducted  by  the  Railway  Age 
Gazette. 

T.  H.  Wood  has  been  appointed  supervisor  of  locomotive  opera- 
tion of  the  Oklahoma  and  Panhandle  divisions  of  the  Rock  Island 
Lines,   with  headquarters  at  El   Reno,   Okla.,   succeeding  C.   S. 

Yeaton.  transferred.  .  *  c-  . -..  : 

C.  S.  Yelaton,  supervisor  of  locomotive  operation  of  the  Chi- 
cago. Rock  Island  &  Pacific  at  El  Reno.  Okla..  has  been  appointed 
road  foreman  of  equipment  at  that  place,  .succeeding  O.  F. 
Covalt,  assigned  to  other  duties.  -;;.."-   '-. 

:'*~^  CAR     DEPARTMENT  '    "V^:^  >'^ 

William  R.  McMtxx  has  been  appointed  general  car  inspector 
of  the  New  York  Central  &  Hudson  River,  with  headquarters  at 
.\lbany,  N.  Y..  succeeding  F.  W.  Chaffee,  deceased. 


W.    H.    Snyder 


606 


RAILWAY    AGE    GAZETTE,    MECHANICAL    EDIT! O  J 


Vol.  88,  No.  H 


<<  "••■■■'•  ;«•;■•" 


■I  V-.7: 


-1  ^,-. 


■Y  '■■' 


O.  E.  Shaw  has  been  appointed  general  car  foreman  of  the 
Chicago  &  Eastern  IlHnois  at  Danville,  111.  He  started  railroad 
work  in  1901  with  the  Merchant's  Dispatch  Transportation  Com- 
pany at  East  Rochester,  X.  Y.  From  1901  to  1909  he  was  en- 
gaged as  a  car  builder  in  a  number  of  shops  and  on  all  classes 
of  freight  car  work.  In  1909  he  entered  the  service  of  the 
Atchison,  Topeka  &  Santa  Fe  as  an  inspector  at  Cleburne,  Tex., 
and  was  later  appointed  assistant  car  foreman  at  that  point.  In 
April,  1913.  he  entered  the  service  of  the  Chicago  &  Eastern 
Illinois  as  car  foreman  at  Villa  Grove,  111.,  and  during  the  same 
year  was  transferred  to  the  Oaklawn  shop  at  Danville,  111.,  as 
car  foreman,  the  position  which  he  held  at  the  time  of  his  ap- 
pointment as  general  car  foreman  as  above  noted.    .    ...,:,-,, 

.:^  ,    '     SHOP    AND    ENGINE     HOUSE        r.^j'X.-     . 

J.  L.  Connors  has  been  appointed  roundhouse  foreman  of  the 
, .  Erie  at  Ferrona,  Pa. 

■■','■  J.  E.  Davidson  has  been  appointed  night  roundhouse  foreman 
:■: -of  the  Erie  at  Cleveland,  Ohio. 

'  R.  Gardner  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  at  Island  Pond,  Vt.    '■'■':■'■''■■'■'■'■'■■''■■:::'--,  .~i'r-^-.-^:'^'\-:--- 

J.  F.  Green  has  been  appointed  night  roundhouse  foreman  of 
the  Rock  Island  Lines  at  Rock  Island.  111.,  succeeding  H.  Krab- 
benhoft.  .,'[:■'-■:■:.[■■■•'.:■:■.■.  .i  ■.-    •;.-•-■.:,-:.  .••\  ■:..  . :;-:  •:■■  ■ 

\V.  E.  Hayward,  formerly  roundhouse  foreman  of  the  Cana- 
dian Pacific  at  \  ancouver,  B.  C,  has  been  appointed  night 
roundhouse  foreman  at  Alyth,  Calgary,  Alta. 

'  ■-  Frank  Maker  has  been  appointed  roundhouse  foreman  of  the 
Rock  Island  Lines  at  Biddle,  Ark.,  succeeding  L.  Cooke..      V"'       ~ 

'    T.    McCuE    has    been    appointed    roundhouse    foreman    of    the 
Erie  at  Cleveland,  Ohio,  succeeding  F.  D.  McCullough,  resigned. 

PURCHASING  AND   STOREKEEPING        :    - 

.  •.;  S.  H.  RoBSON,  supply  agent  of  the  Northern  Pacific  at  South 
Tacoma,  Wash.,  has  been  appointed  assistant  general  storekeeper 
at  that  place....,  _  ...     .>..         -    .  _.  .    . 

O.  C.  WAKEtlELD,  supply  agent  ot  the  Northern  Pacific  at  St. 
Paul,  Minn.,  has  been  appointed  general  storekeeper,  in  charge 
of  materials  and  supplies,  with  headquarters  at  St.  Paul.  ' 

-':■:■  C.  B.  Williams,  whose  appointment  as  purchasing  agent  of 
the  Central  of  New  Jersey,  with  headquarters  at  New  York  City, 
has  been  announced  in  these  columns,  was  born  on  March  22, 
1873,  at  Beech  Creek,  Pa.,  and  after  leaving  the  common  schools 
was  a  student  at  the  Pennsylvania  State  College  for  a  short 
time.  In  1890.  he  was  graduated  from  Eastman  Business  Col- 
lege and  in  July  of  the  following  year  began  railway  work  with 
the  Beech  Creek  Railroad,  now  a  part  of  the  Pennsylvania  di- 
vision of  the  New  York  Central  &  Hudson  River.  He  entered 
the  service  of  the  Central  of  New  Jersey  on  November  27,  1893, 
as  stenographer  and  chief  clerk  to  the  general  superintendent. 
From  February,  1900,  until  September,  1908,  he  was  chief  clerk 
to  the  superintendent  of  motive  power  and  then  was  appointed 
general  storekeeper,  which  position  he  held  at  the  time  of  his 
recent  appointment  as  purchasing  agent  of  the  same  road,  as 
above  noted.      ,.,..,,  ^  .  .    .  .  ^ 

=  •v;;,c-^•...^l-:V^  I.  C.  C.  APPOINTMENTS  •.:;../.-..  ,^.^•.;,■:, 
A.  j.  Cunningham,  general  foreman  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Barstow.  Cal..  has  been  appointed  inspector  of 
motive  power  for  the  Pacific  district,  division  of  valuation,  Inter- 
state Commerce  Commission,  with  headquarters  at  San  Fran- 
cisco, Cal.  :..;.v.  ,•.>,-:.•••  •;..:>":-;.i--.i/-»^ 

, .,  W.  J.  Thomas  has  been  appointed  inspector  of  car  equipment 
for  the  Pacific  district,  division  of  valuation.  Interstate  Com- 
n.-^rce  Commission,  with  headquarters  at  San  Francisco.  Cal. 
Mr.  Thomas  recently  has  been  employed  in  the  United  States 
Interior  Department,  and  formerly  was  in  railway  service. 
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Charles  J.  Drury,  master  mechanic  of  the  St.  Louis  &  San 
Francisco  at  Sapulpa,  Okla.,  4ied  on  September  30,  at  the  age  of 
36.  He  was  born  at  Chicago  Junction,  Ohio,  and  began  railway 
work  in  July,  1895,  as  machinist  apprentice  for  the  Atchison,  To- 
peka &  Santa  Fe.  After  conapleting  his  apprenticeship  in  July, 
1899,  he  was  employed  as  machinist  for  that  road,  the  Southern 
Pacific,  the  Kansas  City  Southern,  the  El  Paso  &  Southwestern, 
the  Chicago,  Rock  Island  &  Pacific  and  other  roads  for  seven 
years,  becoming  roundhouse  foreman  for  the  Santa  Fe  at  La 
Junta,  Colo.,  in  July,  1906.  H«  remained  with  the  Santa  Fe  until 
February,  1913,  filling  the  positions  of  general  foreman  at  Al- 
buquerque, N.  M. ;  bonus  supervisor  of  the  Western  Grand  di- 
vision; master  mechanic  of  the  Oklahoma  division  at  Arkansas 
City,  Kan.,  and  master  mechanic  of  the  Plains  division  at  Ama- 
rillo,  Tex.  He  then  became  master  mechanic  of  the  St.  Louis  & 
San  Francisco  at  Ft.  Smith,  Ark.,  and  the  following  February 
was  appointed  superintendent  of  shops  at  Springfield,  Mo.  Mr. 
Drury  was  promoted  to  divisjon  master  mechanic  at  Sapulpa, 
Okla.,  on  September  1,  just  prjor  to  his  illness  of  typhoid  fever, 
from  which  he  died  on  Septemi>er  30.  Mr.  Drury's  father,  M.  J. 
Drury.  is  superintendent  of  shobs  of  the  Santa  Fe  at  Topeka,  Kan. 

E.  B.  Gilbert,  formerly  superintendent  of  motive  power  of  the 
Bessemer  &  Lake  Erie,  died  att  his  home  in  Greenville,  Pa.,  on 
September  7.  Mr.  Gilbert  was  born  at  Windsor,  N.  Y.,  on  De- 
cember 13.  1843.  He  took  up  lihe  trade  of  machinist,  and  later 
was  employed  on  the  Erie  Railt^oad.  both  at  Youngstown,  Ohio, 
and  at  Galion.  in  the  latter  placet  holding  the  position  of  foreman. 
He  went  to  Greenville  about  28  >iears  ago.  and  entered  the  service 
of  the  Pittsburg.  Shenango  &  XJ-^l^e  Erie,  now  the  Bessemer  & 
Lake  Erie.  He  was  promoted  ir^m  machinist  foreman  to  master 
mechanic,  and  later  to  superintendent  of  motive  power,  which 
position  he  held  until  his  resignation  in  1909.  'v"  -     ".      . 

J.  P.  McCuEN.  formerly  superintendent  of  motive  power  of 
the  Queen  &  Crescent  Route,  died  at  his  home  in  Avondale, 
Cincinnati.  O.,  on  October  2,  aged  70  years.  He  was  connected 
with  the  mechanical  department  <^f  that  system  for  30  years,  re- 
tiring about  three  years  ago.  j 
;■  '^.v^  :-i>.:.v.-.:^{-^-;'-- ;  v^ ,.'„>•;;•  -         |  ,:  -.-j ''  ■/  '■:^■^:  y ■'^- ■•  i.:'' ..- y.  ■■'• 

i:W0&K  New  Shops'^-^^;%v$#--v:^:';|;^ 


Atlantic  Coast  Line.— Work  is  now  under  way,  it  is  said,  oti 
the  foundations  for  an  addition  t(j  the  machine  shops  at  Way- 
cross,  Ga. 


1 


Louisville  &  Nashville. — A  bujlding  permit  has  been  issued 
to  the  Louisville  &  Nashville  for  the  construction  of  a  12-stall 
roundhouse  and  repair  shops  in  th;  yard  at  Lexington,  Ky.,  and 
work  on  these  improvements  is  now  under  way.         _  .  , 


AiTo.MATic  Couplers  in  Europe.|-.As  far  back  as  1896,  the  in- 
troduction of  automatic  couplings!  was  demanded  on  humani- 
tarian grounds  by  medical  men.  LaWs  were  passed  in  the  United 
States  making  the  adoption  of  automatic  couplings  compulsory ; 
and  quite  recently  a  similar  law  Jias  been  passed  in  the  Ar- 
gentine Republic.  It  is  proposed  toido  the  .same  thing  in  Brazil. 
In  Eurojjc,  the  International  Union  for  the  legal  protection  of 
workmen  passed  a  resolution  in  fpvor  of  the  introduction  of 
automatic  couplings  at  its  1908  iieeting  in  Lausanne.  Mr. 
Millerand,  the  P^rench  minister  of  \4orks  and  railways,  endorsed 
this  resolution  in  his  capacity  of  president  of  the  French  section 
of  the  union.  The  technical  committee  of  the  German  Verein 
strongly  recommended,  in  1500,  thd  introduction  of  automatic 
couplings,  and  expressed  the  opinion  that  the  technical  and 
economic  difficulties  were  by  no  means  insuperable.— 5j<//^/m  of 
the  International  Railway  Congress. 
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Supply  Trade  Notes 

Spencer  Van  Cleve,  president  of  the  Erie  Foundry  Company, 
■cd  on  September  29. 

T.  B.  \'an  Dorn,  first  vice-president  of "  the  Van  Dorn  Iron 
,\  orks  Company,  Cleveland,  Ohio,  has  been  elected  president  of 
the  company,  succeeding  his  father,  J.  H.  Van  Dorn,  who  died 
recently.  ■,^.^:,r/r-.;'^f^;-,.'.i  V-  f  ^- -  ..?..v\.:';*Vf; 
-•,:  Charles  Hyland,  for  many  years  foreman  boilermaker  in  the 
Tackson,  Mich.,  shops  of  the  Michigan  Central,  has  resigned  to 
accept  the  position  of  boiler  expert  with  the  Flannery  Bolt  Com- 
pany, Pittsburgh,  Pa.,  succeeding  Tom  R.  Davis,  deceased. 

'  The  Monarch  Steel  Castings  Company,  Detroit,  Mich.,  an- 
nounces the  opening  of  an  exhibit  of  Lion  and  Monarch  couplers. 
Lion  coupler  pockets  for  locomotives  and  Lion  cast  steel  yokes 
in  the  office  of  H.  F.  Wardwell,  their  Chicago  representative  at 
548  Railway  Exchange,  Chicago. 

At  the  annual  meeting  of  the  American  Locomotive  Company 
in  Xew  York  on  October  20,  retiring  directors  W.  H.  Marshall, 
A.  H.  Wiggin  and  A.  VV,  Mellon  were  re-elected  to  serve  for 
three  years.  The  present  officers  of  the  company  were  likewise 
re-elected  to  serve  for  the  following  year. 

"The  Q  &  C  Company,  New  York,  has  taken  over  the  ex- 
clusive license  and  control  of  the  Ross-Schofield  system  of  water 
circulation  for  locomotive  boilers  for  the  United  States  and 
Canada.  C.  F.  Pierce,  who  had  charge  of  this  work  with  the 
Ross-Schofield  Company,  has  gone  to  the  Q  ^  C  Company  as 
special  representative.  '■•■''      ■    ;  v;    ■;'  =:.   :  v        V      ■ 

The  Independent  Pneumatic  Tool  Company.  Chicago,  has  ap- 
pointed V.  F.  Robinson  its  representative  in  Michigan,  with 
headquarters  at  Detroit.  F.  J.  Passino,  the  former  representa- 
tive in  Michigan,  has  been  appointed  representative  in  the  south- 
west to  succeed  H.  F.  Finney,  promoted  to  a  position  in  the 
general   sales   office  at   Chicago.    ■'...:;;;;-- 

The  Buda  Company,  Chicago,  III,  has  taken  over  the  repair 
link  for  wrecking  chains  patented  by  John  E.  Buckley,  former 
foreman  blacksmith  of  the  Illinois  Central.  This  link  is  of  spe- 
cial advantage  in  wrecking  equipment  where  chains  are  often 
broken,  and  has  been  used  on  the  Illinois  Central  for  some  time. 
Tensile  tests  have  shown  it  to  be  stronger  than  the  other  links  of 
the  chain  to  which  it  is  attached.  This  device  is  illustrated  in  the 
1912  edition  of  the  Car  Builders'  Dictionary  on  page  881. 

John  Steele  Patterson,  for  the  past  24  years  resident  manager 
of  the  Galena  Signal  Oil  Companj-,  Franklin,  Pa.,  at  Cincinnati, 
Ohio,  died  at  his  home  in  that  city  on  October  13.  Mr.  Patterson 
was  born  in  Baltimore,  Md.,  on  February  13.  1839.  He  served 
his  term  as  machinist's  apprentice  in  the  shtips  of  the  Baltimore 
&  Ohio  at  Cumberland.  Md.,  and  was  later  general  foreman  in 
the  Baltimore  &  Ohio  shops  at  Portsmouth,  Ohio.  When  he 
was  24  years  of  age  he  was  appointed  master  mechanic  of  the 
Cincinnati,  Indianapolis,  St.  Louis  &  Chicago,  now  the  Big  Four, 
at  Cincinnati,  and  served  in  that  position  for  25  years.  For  the 
past  24  years  he  had  been  connected  with  the  Galena  Signal  Oil 
Company  as  noted  above.;:  ..-•.. -..;;.  ■'■/■,- 

Ellis  F.  Muther,  eastern  sales  manager  of  the  Gisholt  Ma- 
chine Company,  Madison,  Wis.,  with  headquarters  in  Xew 
York,  has  been  appointed  general  sales  manager  of  the  com- 
pany, with  office  at  Madison.  It  is  also  announced  that  J.  E. 
Brandt,  hitherto  representative  in  Philadelphia  and  vicinity, 
has  become  associated  with  the  Swind  Machinery  Company, 
which  has  been  appointed  a  Gisholt  agency  in  that  city.  J.  L. 
Osgood  has  been  appointed  exclusive  agent  in  Buffalo  and 
Rochester,  N.  Y.  R.  D.  Heflin,  formerly  representative  of  the 
company  in  New  England,  has  been  placed  in  charge  of  the 
Xew  York  office,  and  will  henceforth  attend  to  the  interests  of 
Gisholt  customers  and  users  in  the  entire  eastern  territory. 


Charles  Moulton  Gould,  vice-president  and  treasurer  of  the 
Gould  Coupler  Company  and  the  Gould  Storage  Battery 
Company,  Xew  York,  died  at  his  home  at  Bayside.  Long 
Island  on  October  20.  Mr.  Gould  has  been  associated  with 
the  Gould  Coupler  Companj-  for  many  years.  He  was  bortt 
in  Buffalo,  X.  Y.,  on  September  7,  1873,  and  received  his 
education  in  the  public  schools  of  that  citj*  and  in  De  \'eaux 
College  at  Xiagara  Falls.  In  1895,  shortly  after  graduation,, 
he  entered  the  plant  of  the  Gould  Coupler  Company  at  Depew, 
N.  Y.,  founded  bj'  his  father,  Charles  A.  Gould,  now  the 
company's  president.  He  served  in  the  works  for  several 
years  and  had  a  large  share  in  their  development  and  the  town 
of  Depew  which  grew  up  around  them,  finally  going  to  the 
Xew  York  office  as  vice-president  and  treasurer,  as  noted 
above.  Mr.  Gould  was  very  much  interested  in  yachting,  and 
was  a  prominent  member  of  the  Xew  York  Yacht  Club  and 
the  Manhasset  Bay  Yacht  Club.  ^-.-V.;  'v 

Tom  R.  Davis,  mechanical  expert  of  the  Flannery  Bolt  Com- 
pany, Pittsburgh,  Pa.,  died  at  his  home  in  Dravosburg,  Pa.,  on 
October  12,  1914.  after  a  long  illness.  Mr.  Davis  was  born  in 
Allegheny  City,  Pa.,  on  July  13,  1854.  He  was  educated  in  the 
public  schools  and  began  work  in  1872  as  a  machinist  apprentice 
in  the  shops  of  the  Allegheny  Locomotive  Works  (now  the  Pitts- 
burgh plant  of  the  American  Locomotive  Company).  In  1875 
he  became  a  fireman  on  the  Pittsburgh,  Fort  Wayne  &  Chicago 
and  in  the  following  year  passed  his  examination  for  engineer. 
In  1877  he  became  a  special  salesman  for  the  Crosbj'  Steam  Gage 
&  Valve  Company.  Boston,  Mass.,  but  left  in  1880  to  accept  the 
managership  of  the  Monongahela  Mfg.  Company  at  Monongahela 
City,  Pa.  In  1883  he  returned  to  the  Crosby  Steam  Gage  &  Valve 
Company  and  remained  in  its  employ  until  1893  when  he  became 
associated  with  the  Garlock  Packing  Company  at  Pittsburgh  as 
special  agent.  In  1898  he  entered  the  employ  of  the  Homestead 
Valve  Mfg.  Company,  leaving  that  company  in  June,  1904,  to 
become  mechanical  expert  of  the  Flannery  Bolt  Company,  which 
position  he  occupied  at  the  time  of  his  death. 

Henry  H.  Westinghouse,  brother  of  the  late  George  Westing- 
house,  was  elected  president  of  the  Westinghouse  Air  Brake 
Company  at  the  annual  meeting  on  October  15.  Mr.  Westing- 
house has  been  associa- 
^  ted  with  the  company  for 
over  40  years.  He  was 
born  at  Central  Bridge, 
Schoharie  county,  X.  Y., 
on  Xovember  16,  1853. 
He  received  his  early 
education  at  Union  High 
School,  Schenectady, 
graduating  in  1870.  In 
1871  he  entered  Cornell 
University  to  take  up  the 
study  of  mechanical  engi- 
neering. In  1872  he  went 
to  Pittsburgh  and  be- 
came identified  with  the 
business  of  the  Westing- 
house -Air  Brake  Com- 
pany. He  worked  suc- 
cessively in  the  foundry, 
machine  shop  and  draft- 
r'ing  room,  and  occupied 
the  positions  of  general 
agent,  general  manager,  vice-president  and  acting  president. 
He  was  also  one  of  the  founders  of  the  firm  of  Westinghouse 
Church  Kerr  &  Company,  and  for  many  years  was  the  guiding 
spirit  in  its  management.  Mr.  Westinghouse  is  a  man  of  quiet 
tastes  and  unostentatious  manner.  He  is  a  member  of  the 
Grolier,  Century,  Engineers'  and  Cornell  clubs  of  Xew  York, 
and  the  American  Society  of  Mechanical  Engineers.    :';•'■'""  ■ 


H.   H.   Westinghouse 
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Conduit  Bo.xes. — Pamphlet  Xo.  442,  recently  issued  by  the 
Sprague  Electric  Works,  527-531  West  Thirty-fourth  street. 
New  York,  is  devoted  to  the  line  of  conduit  loxes,  outlet,  switch 
boxes  and  fittings  furnished  by  this  company.  It  is  in  catalog 
form  and  contains  40  pages  of  specifications  and  price  lists. 

Jacks. — Bulletin  No.  177  of  the  Buda  Company,  Chicago,  is  a 
four  page  pamphlet  devoted  to  mine  jacks  manufactured  by  this 
company.  The  pamphlet  cc-ntains  price  lists  and  illustrations  of 
the  various  parts  of  these  jacks,  which  are  of  more  substantial 
construction  than  the  usual  jacks  of  similar  type  and  capacity. 

...  Power  Plant  Instruments. — A  32  page  pamphlet  has  re- 
cently been  issued  by  Lewis  M.  Ellison,  6238  Princeton  avenue, 
Chicago,  which  is  devoted  to  power  plant  instruments,  including 
a  line  of  differential  draft  gages,  gas  pressure  gages  and  littings. 
The  Ellison  throttling-evaporating  calorimeter  is  also  described. 

Rust  Resi.^tino  Iron. — A  32  page  booklet  recently  issued  by 
the  American  Rolling  Mill  Company.  Middletown,  Ohio,  con- 
tains facsimile  copies  of  letters  received  from  large  numbers  of 
users  of  Armco-American  ingot  iron  showing  the  high  esteem 
in  which  the  corrosion  resisting  qualities  of  this  material  are 
held.    ^    ,,,._     .^         ; 

Portable  Floor  Crane— The  Canton  Foundry  &  Machine 
Company,  Canton,  Ohio,  has  recently  issued  a  leafiet  briefly  de- 
scribing the  No.  4>1  Canton  back  geared  portable  floor  crane  and 
hoist.  This  crane  is  designed  to  lift  loads  up  to  6,000  lb.,  the 
back  gear  being  provided  to  enable  one  man  to  lift  such  loads 
without  assistance. 

Mine  Hoist  EyuiPMEXT. — The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  just  issued  bulletin  No.  48014,  which 
deals  with  mine  hoist  equipment.  It  treats  of  the  general  sub- 
ject of  underground  hoists,  their  operation  and  control,  taking 
up  the  question  of  economy  of  electric  drives.  It  contains  32 
pages  and  is  profusely  illustrated. 

Overhead  Tr.^mrail  Equipment. — The  Whiting  I'oundry 
Equipment  Company,  Harvey,  111.,  has  just  issued  catalog  No. 
Ill,  which  is  devoted  to  overhead  tramrail  equipment.  This 
catalog  contains  descriptions  of  a  number  of  monorail  trolleys 
and  hand  operated  hoists  especially  adapted  to  foundry  use. 
Copies  may  be  obtained  free  upon  request. 

Pneumatic  Drills. — A  36  page  catalog  dealing  with  the  '"Little 
David"  pneumatic  drill  has  been  issued  by  the  Ingersoll-Rand 
Company  of  11  Broadway,  New  York.  This  catalog,  which  is 
known  as  Form  No.  8207,  contains  a  descrii)tion  of  the  construc- 
tion and  operation  of  the  ('rill,  as  well  as  specifications  and  il- 
lustrations of  the   various   sizes  manufactured.      '•>.■'...••.■.•• 

'Pneumatic  Hammers. — The  Ingersoll-Rand  Company,  11 
Broadway,  New  York,  has  recently  issued  a  12  page  pamphlet 
designated  as  form  No.  8013,  which  is  devoted  to  the  "Little 
David"  pneumatic  chippin.g.  calking  and  scaling  hammers.  It 
contains  illustrations  and  specifications  f)f  hammers  for  various 
purposes,  as  well  as  sectional  drawings  showing  the  mechanism 
of  the  hammers. 

V.  Pneumatic  Tools —Bulletin  18-A  of  the  Monarch  Pneumatic 
Tool  Company.  Railway  Exchange  buihiing.  St.  Louis,  Mo.,  is  a 
four  page  leaflet  devoted  t'  illustrated  descriptions  of  the  Mon- 
arch line  of  pneumatic  tools.  Tables  are  given  for  the  vari- 
ous classes  of  equipment  which  show  the  weight,  capacity,  size  of 
hose  connection  and  other  information  of  value  in  ordering  tools 
for  various  classes  of  work. 

Portable  Hi  l-^ts. — Form  No.  4033.  recently  issued  by  the 
Ingersoll-Rand  Company.  11  Broadway.  New  York,  is  an  eight 
page  pamphlet  devoted  to  the  "Little  Tugger"  hoist.  This  is  a 
portable  pneumatic  hoist  specially  adapted  to  use  in  mines,  but 


which  w  ill  find  a  wide  ap  )lication  on  construction  work,  in 
manufacturing  plants  and  around  shops  wherever  a  supply  of 
compressed  air  is  available.    I  ^:r'-^;-''-'-i-^-:l-^:y."'^ 

Direct  Current  Test  Met^r. — Bulletin  No.  46390,  just  issued 
by  the  General  Electric  Company,  Schenectady,  N.  Y.,  describes 
a  Thomson  direct  current  test  meter  recently  developed  by  this 
company.  The  meter  which  ^  known  as  type  CB-5  is  designed 
to  eliminate  the  loss  of  time:  in  changing  standards  to  cover  a 
wide  range  of  load  by  combir^ing  in  one  standard  several  capac- 
ities covering  a  range  from  lifeht  to  full  load. 

I'ACE  Hardened  Sprocket  ^Vheels. — Catalog  No.  50  of  the 
Lehigh  Car,  Wheel  &  Axle  XVorks,  Catasauqua,  Pa.,  is  devoted 
to  the  line  of  chilled  charcoal  iron  products  of  this  company.  The 
larger  part  of  the  catalog  d  ;als  with  face  hardened  sprocket 
wheels,  the  price  list  of  a  largr  variety  of  which  is  given.  Other 
sections  are  devoted  to  cement  mill  and  crushing  machinery 
])arts.    The  catalog  contains  6^  pages  and  is  well  illustrated. 


MoNOR.ML  Cranes. — Bulletin 
Electric  Works,  527-531  West 
is  devoted  to  the  Sprague  line 


No.  48,700,  issued  by  the  Sprague 
Thirty-fourth  street.  New  York, 
of  Monorail  cranes.  Aside  from 
descriptions  of  the  cranes  whicli  are  given  in  considerable  detail 
it  contains  drawings  showing  tlie  clearance  dimensions  and 
tables  giving  ratings  and  weignts  of  the  various  types  of  equip- 
ment. A  number  of  illustratiais  showing  installations  now  in 
operation  are  included.  l 

Electric  Drills. — A  folder  ^as  recently  been  issued  T)y  the 
\'an  Dorn  Electric  Tool  Compaiy,  Cleveland,  Ohio,  dealing  with 
the  portable  electric  drills  mamaactured  by  this  company.  This 
folder  contains  a  phantom  draV'ing  showing  the  internal  con- 
struction of  the  drill  and  gives  ^  brief  statement  of  some  oi  the 
advantages  of  electricity  o\  er  cbnipressed  air.  .\s  set  forth  in 
the  folder  many  of  these  drills  Were  used  in  construction  work 
on  the  Panama  Canal.  I  .^.^  ■'[■,■-  :  ;  -t^ ::■•  ?  V\  ;:; 

Insulating  Brick.— Tiie  Armstrong  Cork  &  Insulating  Com- 
pany, Pittsburgh,  Pa.,  has  recontly  issued  a  booklet  dealing 
with  the  application  of  Nonparei  insulating  brick  to  boiler  set- 
tings. The  booklet,  which  cont  lins  a  number  of  illustrations, 
describes  the  material  from  whi  :h  the  brick  is  made,  and  ex- 
plains the  methods  of  applicationl  Several  photographs  are  re- 
produced showing  boiler  installations  which  are  insulated  with 
this  brick.  j 

Stokers. — A  32  page  booklet  his  been  issued  by  the  San  ford 
Riley  Stoker  Company,  Ltd.,  Worcester,  Mass.,  describing  the 
Riley  self  dumping  underfeed  stoier.  This  stoker  is  of  the  in- 
clined undefeed  type,  differing  frcfTi  other  underfeed  stokers,  in 
that  inclined  movable  grates  are  sttstituted  for  the  ordinary  type 
of  dead  plates.  The  booklet  is  w  ;11  illustrated,  photographs  of 
a  number  of  installations  being  si  own  in  addition  to  details  of 
the  apparatus.  .,   ■  •;      -.v..--.-.        ...-'•■. 

Air  Co .m pressors  for  T'oundry  Jse. — Bulletin  No.  42.800,  re- 
cently issued  by  the  General  Electric  Company,  Schenectady, 
N.  v..  contains  a  reprint  of  an  article  appearing  in  the  General 
Electric  Review  relative  to  the  use  of  electrically  driven  air 
compressors  in  foundries.  The  prticle  compares  centrifugal 
compressors  with  fan  blowers  and 'positive  type  blowers  show- 
ing the  superior  features  of  the  centrifugal  compressor  for  this 
class   of  service.  ..;'./"*'~'-i ■:;>*' 

Electric  Railway  Data. — In  Ra  Iway  Exchange  Data  No.  10 
the  Westinghouse  Electric  &  Mrnufacturing  Company,  East 
Pittsburgh,  Pa.,  has  brought  together  considerable  data  pertain- 
ing to  the  operation  of  street  railways,  as  well  as  a  number  of 
practical  suggestions  of  value  in  tHe  operation  of  electric  rail- 
way equipment.  Among  the  subject^  treated  are:  Improvement 
of  voltage  on  interurban  lines ;  EffeOt  of  voltage  on  performance 
of  motors ;  Cost  of  stops  and  trailer  operation  and  Train  oper- 
ation in  city  and  interurban  service.!  The  pamphlet  contains  32 
pages,  and  is  illustrated  with  a  numier  of  curves  and  drawings 
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Car     ■  ■"•^•■ 
Department 
Competition 

at   Dilworth.   Minn. 


The  first  prize  of  $50  in  the  car  depart- 
ment competition  which  closed  October  15, 
1914.  has  been  awarded  to  Robert  P.  Blake, 
master  mechanic  of  the  Northern  Pacific 
Mr.  Blake's  article  consists  of  a  practical 
discussion  of  the  most  important  weaknesses  or  defects  in  box 
cars,  and  will  be  found  on  another  page  of  this  issue.  Several 
of  the  other  contributions  have  been  accepted  for  publication, 
and  one  article  in  particular  is  deserving  of  special  mention. 
It  was  prepared  by  Robert  X.  Miller,  instructor  in  mechanical 
engineering  at  the  Carnegie  Institute  of  Technolog>'.  Pittsburgh. 
Pa.,  and  discusses  at  length  the  defects  of  modem  box  cars 
and  the  remedies.     It  will  be  published  in  an  early  issue.         "I" 


Efficient  / 
Cleaning  of 
Locomotives 


An  item  of  economy   in   locomotive  main- 
tenance that  should  be  called   more  forci- 
bly to  the  attention  of  those  interested   iitr 
this   work   is    the    cleaning   of   locomotives.: 
with  a  nii.xture  of  oil  and  water.     This  process  was  mentioned- 
at  l)Oth  the  General   Foremen's  and  the   Master   Painters"   con- 
ventions which  were  held  within  the  past  few  months.     One  road 
claimed   a  saving  of  over  $100  per  engine   per  year  by   its   use. 
The  Delaware,  Lackawanna  &  Western  uses  a  mixture  of  150 
gal.  of  hot  water  to  1  gal.  of  crude  oil.     Thi«  mixture  is  sprayed 
through  nozzles,  compressed  air  being  used  as  the  driving  force. 
It  requires  about  18  min.  to  each  engine  at  an  average  total  cost  ; 
of  30  cents.    Other  roads  reported  a  cost  per  engine  as  low  as  15:. 
cents,  stating  that  when  the  work  is  done  on  a  piece  work  basis 
the  operators  will  make  from  $80  to  $85  per  month.     It  is  not 
necessary  to  employ  expensive  labor  as  the  work  requires  no  un- 
usual intelligence.     This  process  not  only  gives  the  engine  and 
tender  a  clean  and  neat  appearance,  but  makes  it  possible  for  the 
inspectors  to  detect  defects  that  would  otherwise  be  pverlooke4. 


.:,£;■■     Journal 
■  ■'::        Box 
Packing 

cated    surfaces 


Experiments  with  car  journals  have  shown 
that  the  co-efficient  of  friction  with  the  sur- 
faces efficiently  lubricated  is  from  one-sixth 
to  one-tenth  that  for  dry  or  scantily  lubri- 
This  means  that  if  one  journal  on  a  car  is 
dry  or  scantily  lubricated  the  power  required  to  move  it  is 
approximately  that  required  to  move  two  similar  cars  efficiently 
lubricated.  Carrying  this  to  extremes,  if  on  one  road  one  jour- 
nal of  each  car  were  absolutely  neglected,  twice  as  many  loco- 
motives would  be  required  to  haul  the  traffic  as  would  be  needed 
if  all  journals  were  maintained  in  an  efficient  condition.  The 
same  limitations  will  apply  if  all  the  car  journals  are  only  main-, 
tained  to  87.5  per  cent  ;if  their  efficiency.  In  addition  to  the 
power  losses  there  is  the  loss  in  time  to  trains  on  the  road  and 
the  damage  to  equipment  on  account  of  hot  boxes.  ■  ^  .■"■ '  • 
Regardless  of  the  correctness  of  the  above  figures  the 
time  and  money  spent  in  properly  maintaining  journal  boxes 
is  very  much  worth  while.  This  is  becoming  more  generally 
Recognized  by  many  roads  that  have  established  definite  intervals 
at  which  the  journal  boxes  are  to  be  carefully  inspected  and 
overhauled,  and  until  it  is  the  general  practice  of  all  roads  to 
do  this  it  cannot  be  expected  that  the  journal  bo.x  situation  will 
approach  the  100  per  cent  efficiency  mark.  Some  roads  that  have' 
followed  this  practice  operate  plants  to  reclaim  what  is  possible 
from  the  old  packing.  One  road,  as  reported  at  the  1912  con- 
vention of  the  Railway  Storekeepers'  .Association,  reclaimed 
4.223  lb.  of  babbitt  metal  and  171.227  lb.  of  serviceable  waste 
from  262.548  lb.  of  old  packing  at  a  cost  of  $0.37  per  1.000  !b. 
of  the  old  material.  Such  procedure  would  partly  compensate 
for  the   extra   work  necessitated  by   the   periodic  inspections. 

The  men  entrusted  with  the  maintenance  of  journal  boxes 
should  be  carefully  instructed  as  to  the  proper  methods  for 
doing  this  work.  The  statements  made  by  car  men  in  papers 
on  this  subject  before  the  Missabe  Railway  Club  and  the  Car 
Foremen's    .Association    of   Chicago    show    that   the   point   most 
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overlooked  in  packing  journal  boxes  is  the  back  of  the  box; 
as  O.  J.  Parks  stated  in  a  paper  before  the  latter  club — "Look 
out  for  the  back  of  the  box,  this  is  the  big  bug." 
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'.-'M~  Reducinji  ^   subject   which   should   be   of   interest   in 

V  v'--  ^^  «,  connection  with  the  use  of  superheaters  on 

Water  ,  .       ,  ... 

locomotives   is   the   possibility   of   reducing 

Stops  the  number  of  stops  for  water.    We  do  not 

know  to  what  extent  the  introduction  of  the  superheater  has  af- 
fected the  number  of  stops  for  this  purpose,  but  it  would  seem 
to    be    an    important    consideration.      In    freight    service    tlie    in- 
■,•  creased  boiler  capacity  obtained  by  the  use  of  the  superheater 
:y    is  generally  pretty   well   absorbed  by   an   increase  in  trainload; 
%   this  is  also    true  in  passenger  service,  but  not  to  the  same  ex- 
' '    tent,   as   in   this   service  the   superheater   locomotives   are   more 
generally  employed  because  of  a  lack  of  ability  on  the  part  of 
the   saturated    steam   locomotives   to   successfully   cope   with   the 
trains.     Of  course,  if  a  train  is  sclieduled  to  stop  at  a  water 
station  the  engine  crew  are  more  tlian   likely  to  till  the  tank  at 
.;=  that   point;    they   are   then   running   less   risk   of   being   short   of 

•  water  in  case  of  engine   failure  or  delays   further  along.     But 

V  on  trains  which  make  long  runs  without  stops  there  would  seem 
^i  to  be  possibilities  of  saving  br  running  the  superheater  loco- 
.     motives    by   water    stations    at    which    it    was   necessary   to    stop 

•  v.hen  saturated  steam  locomotives  were  used.  Just  what  this 
saving  would  amount  to  it  is  difficult  to  say;  it  would  probably 
not  be  practicable  to  eliminate  many,  if  any  of  the  water  stations, 
because   of   the    freight    service   and   the    necessity   of   providing 

•v  water  for  smaller  locomotives.     There  is  so  much  variation  in 
V:  conditions   that   it   is   impossible   to   arrive   at   any   very   definite 
.  conclusion,   but   it  would    seem   that   at   least   there   might    be   a 
:"  saving   in   the   expense   for  pumping. 


•  'The  Treatment 
■;  of 

Subordinates 


We  have  at  times  had  occasion  to  call  at- 
tention   to    what    has    been    aptly    termed 
■■unintelligent  rawhiding."  the   method   fol- 
lowed by  some  railway  officers  in   dealing 
;  with    their    subordinates,    particularly    in    correspondence.      It 
seems   incomprehensible  that  a  superintendent  of  motive  power 
will    treat    a    man    whose    intelligence    and    ability    he    considers 
,  ^reat   enough   to   warrant   his   appointment   as   master   mechanic 
{of  a  division,  in  a  manner  which  should  arouse  criticism   if  as- 
>  sumed   toward   a   ten-year-old   child,    but   any   railroad   man   of 
however  little  experience  knows  that  this  is  often  the  case.     A 
short  time  ago,  in  reply  to  an  explanation  on  his  part,  of  an  en- 
gine delay  for  which  he  was  not  responsible,  a  foreman  received 
■•from  his  master  mechanic  a  telegram  which  began  "Cannot  be- 
lieve your  explanation."     Tlie  master  mechanic  w-ould  not  have 
made    this    statement    verbally   outside   the    privacy    of   his    own 
office,  yet  he  did  not  hesitate  to  include  it  in  a  telegram  which 
besides  being  read  by  the  sending  and  receiving  operators,  was 
given  careful  attention  by  the  boy  who  carried  it  from  the  tele- 
graph  office  to  the  engine  house,  by  two  clerks   in  the  engine 
house  office   and  by  the   call   boy  who   finally  carried  it  to   the 
!;;  foreman,  who  was  out  of  the  office  at  the  time.     Its  contents 
vWere,  of  course,  known  throughout  the  engine  house  in  a  very 
short  time. 

Every  one  is  familiar  with  the  argument  advanced  by  the 
'••authors  of  such  correspondence  that  it  is  necessary  to  some- 
times "go  after  a  man  hard"  in  order  to  keep  before  him  the 
realization  of  his  responsibilities.  This  line  of  reasoning,  if  it 
can  be  dignified  as  such,  has  long  since  gone  out  of  date  and 
its  employment  at  the  present  stage  of  railroad  work  does  not 
indicate  great  intelligence  on  the  part  of  the  man  advancing  it. 
The  wonder  is  that  very  often  the  officer  who  makes  use  of 
this  argument  is  the  first  to  admonish  his  subordinates  to  use 
every  care  in  their  treatment  of  the  men  under  them.  Why  a 
foreman  or  a  master  mechanic  is  not  entitled  to  ju.st  as  courteous 
treatment    as    a    machinist    or    boilermaker    is    hardly    apparent. 


and  the  more  such  officers  receive  this  "rawhiding"  the  more 
likely  they  are  to  cause  trouble  and  dissension  in  the  ranks  by 
taking  it  out  on  the  men  under  them.  There  is  not  enough  at- 
tention given  to  the  matter  of  courtesy  in  railroad  correspond- 
ence; the  higher  officers  are  largely  to  blame  for  this  condition 
and  can  do  much  to  eliminate  it. 


End  Construction      '^"ent^n  has  repeatedly  been  called  to  the 
weakni^s  of  the  end  construction  of  a  great 
many  <^i  the  box  cars  now  in  service.     In 
Box  Cars  gome  Of  the  more  modern  cars  the  weak- 

ness is  not  so  much  in  the  i  members  of  the  end  frames  them- 
selves as  in  their  connectioi^  to  the  other  members  of  the  car 
framing.     An  example  of  sudi  weakness  may  be  seen  in  the  car 
with  end  posts  consisting  of  Jieavy  I-beams  or  Z-bars  connected 
to  end  sills  and  end  plates  by  one  or  two  rivets  or  some  similar 
attachment,   the   strength   of  [which   is   a   mere   fraction   of   the 
strength   of  the  post  itself.     3n   designing  steel  passenger  train 
cars  a  great  deal  of  attentioni  has  of  necessity  been  given  to  the 
end  construction  in  order  tol  avoid  telescoping  in  case  of  col- 
lision.    Heavy  end  posts,  both!  in  the  body  end  and  the  vestibule, 
are  employed  and  special  pains  are  taken  to  connect  them  to  the 
underframe  and  through  the  Qnd  plate  to  the  side  frames ;  these 
points   are   deserving  of  care^l   consideration   in   the   designing 
of  box  cars.     A  box  car  with  ends  that  are  put  out  of  service 
with  the  first  heavy  shock  or  sliifting  of  the  load,  is  not  of  much 
use  in  the  moving  of  traffic  un4er  present  day  conditions  and  end 
construction  in  this  type  of  equipment  can  be  greatly  improved 
by  more  care  in  connecting  the  end  and  corner  posts  to  the  end 
sill,  and  the  end  sill  to  the  uiderframe,  and  also,  by  providing 
a  substantial  end  plate  with  corresponding  connections  between 
it  and  the  upper  ends  of  the  pdsts.     Careful  consideration  should 
also  be  given  to  connecting  and  bracing  the  end  plates  to  the 
side   framing  of  the  car.     Heavy   wooden   sheathing  or  a  steel 
plate  extending  the  width  of  ifie  car  and  covering  the  g^reater 
part  of  the  end  is  of  material  assistance  in  strengthening  the  end 
structure,   but   particular   attentjon   should   be   given  to  its   con- 
nection to  all  of  the  end  posts  \n  order  that  it  may  help  in  dis- 
tributing shocks  over  the  entir*  end  frame,  mitigating  as  much 
as  possible  the  strains  to  be  home  by  individual  posts. 

-4—  -':-'^- 

In  considering  the  desirability  of  co- 
operation Between  departments  in  railroad 
work,  it  is'  perhaps  natural  that  the  oper- 
Stores  Department  ating  and  ,inechanical  departments  should 
come  first  to  mind.  The  business  of  a  railroad  is  to  provide 
transportation,  and  in  this  the  riotive  power,  car  and  operating 
departments  are  most  directly  concerned.  However,  co-operation 
or  lack  of  it  on  the  part  of  the  stores  department  may  have  a 
very  direct  bearing  on  transportation  costs.  Severe  censure  is 
poured  out  on  the  head  of  the  niechanical  department  man  who 
fails  to  realize  that  his  first  attostion  always  should  be  to  pro- 
vide the  opL-rating  de])artinent  \^ith  locomotives.  He  becomes 
so  absorbed  in  his  own  department  that  he  forgets  that  his  duty 
is  not  to  repair  locomotives,  but  (to  repair  locomotives  so  that 
tliey  may  be  used  in  moving  trains;  but  this  applies  also  to  the 
storekeci)er.  There  is  a  tcndencyj  on  the  part  of  some  members 
of  the  stores  department  organizikion  toward  a  narrow  view  of 
their  part  in  the  transportation  j  roblem. 

The  stores  department  man  who  keeps  mechanics  standing 
around  awaiting  his  pleasure  is  wtll  known;  he  either  does  not 
realize,  or  does  not  care,  that  while  he  is  apparently  putting  a 
machinist  or  a  boilermaker  in  ^hat  he  considers  his  proper 
place  by  making  him  await  the  pleasure  of  the  stores  depart- 
ment, he  may  be  delaying  material  that  will  in  turn  delay  a 
locomotive  and  hold  up  several  trains.  Then  there  is  the  store- 
keeper who  insists  on  following  the  most  roundabout  way  in 
getting  a  casting  or  other  heavy'  material  for  which  a  loco- 
motive is  being  held  out  of  servide.     It  is  not  intended  to  be- 
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;itle  his  efforts  to  have  a  correct  record  of  all  material  which 

asses  through  his  hands;  this  is  a  necessity,  but  it  can  still  be 

v:ct)mplished  and  time  very  often  saved  to  the  mechanical  and 

perating   departments   by   a   little   extra   effort   on   his   part   or 

hat  of  his  subordinates.     Stores  department  men  are  often  prone 

o  think  of  themselves  as  detached  from  the  hustle  and  bustle 

pf  moving   trains,   but  a   little   careful   consideration   will   bring 

them  to  realize  that  they  have  a  very  direct  part  in  it  and  that 

their  co-operation  with  other  departments  is  not  only  desirable 

nut  essential. 


Purchasing 
Material 


There  are  many  instances  in  which  the 
specification  of  material  is  left  entirely  to 
the  purchasing  agent  and  the  selection 
made  on  the  basis  of  first  cost,  when  from 
the  standpoint  of  economy  it  might  better  be  selected  accord- 
ing to  the  recommendations  of  the  officers  m  the  department 
using  the  material.  This  statement  undoubtedly  applies  in  a  re- 
stricted sense  to  the  larger  railway  systems  having  test  depart- 
ments charged  with  the  preparation  of  specifications  for  certain 
materials  and  the  selection  of  others  from  the  results  of  service 
trials.  There  are  many  roads,  however,  too  small  to  maintain 
departments  of  this  nature,  on  which  the  selection  of  materials 
is  left  very  largely  to  the  discretion  of  the  purchasing  agent. 
In  the  absence  of  data  as  to  the  comparative  serviceability  of 
different  qualities,  the  material  having  the  lowest  first  cost  is 
very  frequently  selected,  even  though  the  aggregate  expenditure 
in  the  course  of  a  year  is  much  greater  than  would  have  been 
the  case  if  a  better  but  more  expensive  quality  had  been  se- 
cured. There  are  cases  where  such  practices  may  be  followed 
by  the  purchasing  department  even  against  the  protest  of  the 
department  using  the  material,  but  the  fault  does  not  lie  wholly 
with  the  purchasing  department.  It  is  largely  due  to  the  lack 
of  adequate  records  showing  the  actual  service  performance  of 
various  classes  of  material  and  devices,  especially  in  the  motive 
power  department.  While  officers  of  this  department  may  have 
well  defined  opinions  as  to  the  best  quality  of  material  for 
a  certain  use  based  upon  general  observations,  such  opinions  do 
not  carry  the  weight  that  would  be  accredited  to  them  were  they 
backed  by  adequate  service  records.  The  clerical  work  neces- 
sary to  keep  these  records  undoubtedly  involves  some  expense 
and  requires  careful  consideration  to  insure  that  time  is  nt)t 
wasted  in  gathering  useless  information.  But,  if  properly  kept, 
the  returns  from  them  will  be  far  greater  than  the  expenditure. 
The  question  of  keeping  such  records  is  one  which  should  be 
given  careful  study  by  motive  power  department  officers. 


„.  .    p  According  to  our  records  the   Pacific  type 

locomotive  for  the  Chesapeake  &  Ohio,  de- 

aci  ic     ype  scribed  elsewhere  in  this  issue,  is  the  most 

Locomotive  powerful,    as    well    as    the    heaviest,    loco- 

motive of  this  type  yet  built.  The  total  weight  of  this  engine 
is  312,600  lb.,  and  it  will  develop  a  maximum  tractive  effort 
of  46,600  lb.  A  Pacific  type  locomotive  recently  built  by  the 
Baldwin  Locomotive  Works  for  the  Carolina,  Clinchfield  & 
Ohio,  and  described  in  the  Railuvy  Age  Gazette  of  Novem- 
ber 27,  1914,  page  1005,  has  practically  the  same  maximum 
tractive  effort,  but  the  steam  pressure  is  200  lb.  per  sq.  in., 
against  185  lb.  for  the  Chesapeake  &  Ohio  locomotive,  the 
cylinders  being  25  in.  by  30  in.  against  27  in.  by  28  in. ;  the 
driving  wheels  are  69  in.  in  diameter  in  both  cases.  As  will  be 
seen  by  the  table  accompanying  the  description  of  the  Ches- 
apeake &  Ohio  locomotive  there  is  considerable  difference  be- 
tween these  two  engines  in  point  of  sustained  capacitj',  the 
boiler  of  the  Chesapeake  &  Ohio  engine  being  considerably 
larger,  resulting  in  a  total  heating  surface  of  4,478  sq.  ft. 
against  3.982  sq.  ft.  in  the  Clinchfield  engine.  A  comparison 
of  the  Chesapeake  &  Ohio  locomotive  with  the  Pennsylvania 
Railroad's  Pacific  tyi)e,  class  K-4-s  is  also  of  interest.  The 
tractive  effort  of  the  Pennsvlvania  locomotive  is  41.800  lb.,  and 


the  total  weight  312.000  lb.,  while  flie  weight  on  drivers  is 
200,000  against  191, -100  lb.  in  the  case  of  the  Chesapeake  &  Ohio. 
Again  the  boiler  is  considerably  larger,  the  new  locomotive 
having  tubes  18  in.  longer  than  the  Pennsylvania  locomotive, 
while  the  diameter  at  the  front  end  is  5  in.  greater  than  the 
Pennsylvania  boiler.  The  total  heating  surface  of  the  Penn- 
sylvania and  Clinchfield  locomotives  is  almost  the  same,  but 
taking  the  superheater  into  consideration  the  total  equivalent 
heating  surface  is  5,965  sq.  ft.  for  the  Chesapeake  &  Ohio 
locomotive,  5,414  sq.  ft.  for  the  Clinchfield  and  5,756  sq.  ft 
for  the  Pennsylvania  K-4-s.  The  boiler  pressure  of  the  Penn- 
sylvania locomotive  is  205  lb.  In  the  Chesapeake  &  Ohio 
locomotive  the  ratio  of  total  weight  to  maximum  tractive  ef- 
fort is  6.72;  in  the  case  of  the  Carolina,  Clinchfield  &  Ohio 
locomotive  this  figure  is  6.09 ;  in  the  Pennsylvania  it  is  7.28 ;  in 
the  American  Locomotive  Company's  experimental  locomotive 
Xo.  50,000  it  is  6.68,  and  in  the  Chesapeake  &  Ohio  Mountain., 
type  locomotive,   built  in   1911,   it  is  5.69.  .  < 


Mechanical  There   is   room    for   considerable    improve- 

ment  in  the  assignment  of  appropriations 
m  the  mechanical  department.  We  have 
Appropriations  j^  mind  ^  case  which  was  especially  bad 
and  while  it  is  improbable  that  such  poor  reasoning  is  followed 
in  very  many  instances  it  provides  an  example  of  how  illogically 
this  problem  is  sometimes  attacked.  A  new  terminal  was  opened 
and  the  foreman  informed  that  his  appropriation  for  the  month 
would  be  $1,000.  He  made  an  estimate  of  the  probable  expen- 
ditures for  the  month  and  found  that  even  with  the  most  rigid 
economy  they  would  not  be  less  than  $1,800;  he  wrote  to  the 
master  mechanic  protesting  against  the  low  appropriation  and 
enclosing  an  analysis  of  the  necessary  payroll  expenses.  This 
letter  was  ignored.  By  laying  off  a  number  of  men,  avoiding 
all  overtime  and  slighting  considerable  important  repair  work 
he  managed  to  get  through  the  month  with  a  payroll  total  of 
$1,780.  It  is  not  necessary  to  dwell  on  the  correspondence 
that  followed  beyond  the  fact  that  not  one  of  the  foreman's 
arguments  was  answered  by  his  superior;  but  the  next  month's 
appropriation  was  again  $1,000.  This  was  continued  for  several 
months,  the  expenditures  running  from  $500  to  $750  over  the 
amount  allotted.  The  same  discussion  by  correspondence  took 
place  each  month,  varied  only  by  a  veiled  intimation  that  it 
might  be  necessary  to  change  foremen  at  that  particular  ter- 
minal. Sudden!}-,  without  a  word  of  explanation  being  given*- 
the  appropriation  was  increased  to  $1,500  and  the  month  fol- 
lowing to  $2,000;  the  reason  for  this  increase  was  that  pressure 
had  been  brought  to  bear  on  the  mechanical  dei)artment  because 
of  the  large  number  of  engine  failures  chargeable  to  this  ter- 
minal, but  this  fact  did  not  become  known  until  later.  As  a 
matter  of  fact,  the  power  was  in  such  condition  that  it  was 
then  impossible  to  put  it  in  shape  without  exceeding  even  this, 
last  appropriation,  and  this  was  the  case  for  three  months.  ■'•' 
There  are  several  points  worth  considering  in  the  foregoing, 
but  the  most  important  would  seem  to  be  tlie  relation  between 
engine  house  appropriations  and  engine  failures.  The  master 
mechanic  in  this  case  did  not  look  beyond  actual  payroll  ex- 
penditures. Like  a  great  many  others  he  told  his  foremen 
"You  must  give  more  attention  to  this;  more  time  will  have 
to  be  given  to  keeping  up  that  particular  line  of  repairs ;  we  are 
having  too  many  engine  failures."  But  more  time  spent  on 
terminal  repairs  means  more  men,  and  more  men  means  more 
money ;  the  mere  issuing  of  instructions  will  not  carry  out  the 
work  of  repairs.  The  difficulty  is  in  getting  mechanical  de- 
partment officers  to  see  beyond  expenditures  which  come  di- 
rectly under  their  own  attention ;  it  is  difficult  to  make  an 
accurate  estimate  of  the  cost  of  an  engine  failure,  but  it  is  safe 
to  say  that  it  is  almost  invariably  greater  than  the  cost  of 
making  the  repairs  that  would  have  prevented  it.  Cutting  ap- 
propriations to  an  unreasonable  extent  in  order  to  reduce  main- 
tenance   expenses   on   locomotives    is   and   always   has   been   ex- 
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pensive  economy.  Engine  failures  cause  expenses  and  annoy- 
ance, the  results  of  which  may  be  in  evidence  for  months  after 
the  occurrence  and  the  easiest  way  to  prevent  them  is  by 
thorough  repairs  at  terminals.  This  means  an  engine  house  ap- 
propriation large  enough  adequately  to  cx)ver  the  necessary  ex- 
pense. After  all,  the  matter  of  appropriation  resolves  itself 
mainly  into  first  consideration  being  given  by  officers  and  em- 
ployees of  all  departments,  not  to  their  own  immediate  depart- 
mental difficulties,  but  to  the  broader  problem  of  the  economical 
movement  of  trains. 


■■'^'  i'.Vi^:.,n..'U- 


NEW     BOOKS 


TJierinat  Properties  of  Steam.     Uy  G.  A.  Goodenough,  Professor  of  Thermo- 
dynamics,  University  of  lllincis.      69  pages,   6  in.   by  9  in.     Illustrated 
-^'•'      with  diagrams.     Bound  in  pajier.     Published  by  the  Engineering  Experi- 
-  ^      ment   Station,   University   of  Illinois,    Urbana,   III.      Price   35  cents. 

1  his  bulletin  presents  a  critical  discussion  of  the  experimental 
investigations  of  the  various  thermal  properties  of  steam,  an  out- 
Hr.e  of  the  thermodynamic  relations  that  must  be  satisfied,  and 
t'in:,lly  the  development  of  a  general  theory  of  superheated  and 
saturated  steam.  As  a  basis  for  such  a  theory  the  Munich  ex- 
periments on  specific  volumes  and  specific  heats  are  taken  and 
properly  correlated  through  the  Clausius   relation. 


Foremen  and  Accident  Prevention.  80  pages,  4  in.  by  6  in.  Bound  in 
paper.  Published  by  the  Travelers  Insurance  Company,  Hartford, 
Conn. 

This  book  is  intended  to  be  studied  in  connection  with  a  com- 
panion booklet  previously  issued  by  the  Travelers  Insurance 
Company  and  entitled  The  Employee  and  Accident  Prevention. 
The  earlier  one  takes  up  the  sul)ject  from  the  standpoint  of  the 
worker,  who  has  but  little  power  to  modify  the  conditions  under 
which  the  work  is  done,  while  the  present  one  approaches  it 
from  the  point  of  view  of  the  executive  and  administrative  de- 
partments and  gives  suggestions  with  regard  to  the  management 
of  the  workers  and  the  improvement  of  the  plant  with  a  view  to 
increased  safety. 


Railway  Rolling  Stock  AftHanccs  and  Equifmciit.  Compiled  and  arranged 
by  Parker  Cook,  X'ictor  ISuilding,  Washington,  1).  C.  16  pages,  3H  in. 
by  6  in      Pound  in  paper.     Cojiies  free. 

Patent  attorneys  receive  numerous  incjuiries  from  clients  as  to 
the  number  of  patents  in  the  different  sub-classes,  and  so  far  as 
is  known  there  has  been  up  to  the  present  no  publication  that 
gives  this  information.  This  book  gives  the  number  of  patents 
in  each  class  and  sub-class  and  was  compiled  after  considerable 
research  work.  It  is  so  arranged  that  an  inventor  or  any  one 
desiring  such  information  can  at  once  determine  how  many 
patents  there  are  in  any  sub-class.  It  should  prove  of  particu- 
lar value  to  inventors,  as  they  can  determine  at  once  from  it 
how  many  patents  there  are  in  the  various  sub-classes. 


The  Science  anJ  Practice  of  Management.  r>y  A.  Hamilton  Church.  535 
pages,  4  V«  in.  by  7 '/i  in.  Illustrated  with  charts.  ISound  in  cloth. 
Published  by  the  Engineering  Magazine  Company,  140  Nassau  street. 
New    York.      Price   $2. 

This  book  constitutes  the  latest  addition  to  the  Works  Manage- 
ment Library  of  the  Engineering  Magazine.  The  author's  treat- 
ment of  the  subject  seems  to  be  scientific,  not  in  the  sense  that 
he  sets  forth  any  system  of  so-called  scientific  management,  but 
that  he  attempts  in  a  scientific  way  to  get  at  the  fundamental 
■elements  and  principles,  so  that  existing  forms  of  management 
■can  be  scientifically  analyzed  and  classified.  It  lias  been  en- 
deavored to  ascertain  the  fundamental  facts  of  production,  not 
from  the  viewpoint  of  cost  but  from  the  viewpoint  of  manage- 
ment. Instead  of  trying  to  throw  light  on  the  nature  of  expense 
the  author  has  endeavored  to  throw  light  on  the  nature  of  or- 
ganization. The  book  is  an  attempt  to  formulate  such  funda- 
mental facts  and  regulative  principles  as  may  be  later  developed 
into  a  true  science  of  management,  and  is  not  one  from  which 
the  "rule  of  thumb"  practitioner  can  obtain  a  ready-made  system. 
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COMMUNICATIONS 


UNIFORM  STENCILING  OF  FREIGHT  GARS 


1. ':/■"■■  Whistler,    Ala. 

"■  ■  ■ 
freight  cars  has  been  discussed 
Association  for  several  years  for 
lis  feature  of  foreign  car  repairs 
and  to  expedite  their  movement  through  the  various  repair 
yards,  but  thus  far  little  has  been  accomplished.  The  matter 
of  standardizing  all  lettering  relating  to  the  dimensions  and 
equipments  of  freight  cars  orf  all  classes  is  perfectly  feasible. 
.\t  present  the  size  of  the  -letters  used  on  the  cars  of  the 
various  roads  varies  from  }:^  in.  to  3  in.  in  height,  and  there 
is  no  reason  why  these  should  not  be  standardized  in  order 
to  facilitate  the  work  of  reliettering  whenever  repairs  make 
it  necessary.  This  part  of  'the  cost  of  stencil  making  for 
foreign  cars,  which  is  considerable  in  many  instances,  could 
be  entirely  obviated  by  standardizing.  .\  feasible  plan  for 
eflfecting  this  change  is  to  have  the  Master  Car  Painters' 
Association  submit  a  suitably  style  and  size  of  letter  to  the 
Master  Car  Builders'  Association  for  approval  and  adoption, 
then  a  blue  print  copy  showitig  style  and  full  size  of  letters 
should  be  made,  and  a  copy  furnished  each  company  with  a 
request  that  it  be  put  into  effect  on  all  new  and  repainted 
equipment.  :  J.  H.  Pixawj. 


THE  DRAFT  GEAR  PROBLEM 


To  THE  Editor 

I  noticed  a  communication  in 


Chicago. 


your  September  issue,  page  453, 


entitled   "Spring  versus  Frictiorf  Draft  Gears."     Knowing,  as  I 


do  full  well,  the  policy  of  your 


ournal  to  publish  facts,  and  not 


near  facts  or  misrepresentation  <  if  facts,  I  am  prompted  to  write 
you  as  I  do  on  this  subject.  v:;.-.- '- ■ 

I  have  noted  that  the  writer  cf  the  communication  says  about 
the  "home  dog"  and  the  "tramj)  dog."  I  don't  just  see  what 
either  dog  has  to  do  with  the  frfeight  car  or  the  draft  gear,  ex- 
cept that  most  cars  "go  to  the  d^gs"  for  want  of  efflcient  gears. 
The  writer  refers  to  the  "essential  points"  of  a  draft  gear,  one 
of  which  is  the  "initial  resistarice  to  permit  an  easy  starting 
of  the  train."  When  all  of  our  ^ars  are  equipped  with  high  ca- 
pacity friction  draft  gears,  and  ;  all  the  cars  are  new,  it  will 
be  time  enough  to  talk  about  "initial  resistance."  At  the  present 
time,  and  in  the  present  condition  of  freight  car  equipment,  we 
have  all  the  natural  slack  that  we  need,  due  to  wear  and  tear, 
to  permit  the  starting  of  any  traih. 

I  am  willing  to  admit  that  "thefe  is  a  vast  difference  between 
a  mechanical  engineer  and  a  railvfay  switchman."  but  I  am  un- 
willing to  admit  that  the  "former  takes  one  single  gear  into  the 
laboratory  and  takes  the  time  nefcessary  to  very  carefully  and 
gently  compress  it."  The  days  of  I  the  static  tests  have  gone  by. 
Railroad  men  are  not  testing  out  iheir  draft  gears  in  this  man- 
ner. Such  a  test  has  been  discarded,  and  in  its  place  has  come 
the  drop  hammer  test.  Static  teste  of  draft  gear  have  been  so 
far  and  long  superseded  by  other  t^sts  that  it  is  almost  a  joke  to 
refer  to  them  at  the  present  time.  We  must  admit  that  the  rail- 
way switchman  is  not  always  a  cartful  individual,  and  that  cars 
are  moved  and  run  around  and  sant  into  each  other  at  a  ter- 
rific speed,  hut  your  correspondent  forgets  that  these  shocks  are 
to  be  taken  care  of  not  by  a  single  draft  gear,  but  by  many,  and 
that  when  a  switchman  "throws  a  cut  of  loaded  cars  down  against 
other  cars  standing  still,  with  the' usual  high  sign  (put  them 
into  clear),  which  means  in  speeds  bf  from  five  to  ten  miles  an 
hour,  and  sometimes  more,"  the  respiting  shock  is  not  put  upon 
one  draft  gear,  but  upon  many.  A  great  many  men.  in  figuring 
the  amount  of  energy  developed,  irnmcdiately  come  to  the  con- 


clusion that  one  single  dr^ft  gear  can 


not  stand  it,  forgetting  that 
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one  gear  does  not  have  to  stand  it,  but  simply  that  one  of  many 
gears  has  to  stand  its  proportion  of  the  shock.  For  example, 
if  four  cars  are  sent  against  four  other  cars  at  a  certain  rate 
of  speed,  when  the  two  lots  of  cars  come  together  the  shock  of 
meeting  is  not  taken  up  by  one  draft  gear,  nor  even  by  two 
draft  gears,  viz. :  the  two  back  of  each  of  the  two  couplers  that 
come  together.  In  the  eight  cars  taken  as  an  example,  there  are 
of  course  sixteen  draft  gears,  and  all  but  two  of  these  draft 
gears  come  into  play,  leaving  fourteen  draft  gears  to  take  up 
the  shock. 

After  proving  that  no  one  draft  gear  manufactured  can  with- 
stand some  of  the  very  heavy  shocks  (they  don't  have  to  alone), 
the  writer  of  the  communication  states :  "Thus  we  are  forced 
to  admit  that  we  are  unable  to  entirely  absorb  or  to  destroy 
the  shocks  with  any  kind  of  draft  gear.  The  underframe  must 
do  it  or  the  car  is  out  of  commission."  Xo  one  is  going  to 
■question  the  verj'  great  importance  of  a  properly  designed  and 
constructed  underframe.  nor  the  fact  that  it  must  do  its  part 
in  taking  up  the  shocks  or  blows.  We  would  argue  always  in 
favor  of  a  stronger  car  from  wheels  to  roof  because  of  the 
pimishment  which  cars  are  bound  to  receive  in  service.  But 
when  the  cost  of  a  car  is  so  many  times  that  of  a  draft  gear, 
why  not  attempt  to  minimize  as  much  as  possible  and  destroy, 
if  you  can.  the  effects  of  shocks?  If  the  underframe  is  to  take 
care  of  the  shock,  and  the  capacity  of  our  draft  gear  is  to  be 
the  minimum  rather  than  the  maximum,  what  are  we  going  to 
do  with  the  ladmg?  Our  lading  is  a  pretty  important  item.  As 
a  matter  of  fact  that  is  what  the  freight  car  is  built  for.  and 
in  a  discussion  of  how  it  should  be  built  and  how  it  should  be 
protected  the  lading  should  always  be  given  a  consideration. 
Cars  could  be  built  to  Stand  up  in  service  without  draft  gears. 
We  have  not  by  any  means  built  the  strongest  freight  cars  that 
it  is  possible  to  construct.  Cars,  of  course,  can  take  up,  either 
in  the  underframe  or  in  the  car  body,  tremendous  shocks,  but 
unless  we  are  to  have  a  constantly  increasing  expense  in  the 
way  of  damaged  lading  we  would  have  to  pad  the  insides  of 
cars  or  swing  the  lading  in  hammocks. 

The  natural  thing  to  do  when  we  are  facing  shocks  in  train 
service  is  to  have  them  minimized  or  eliminated  by  the  oper- 
ating department,  or  else  have  them  minimized  or  eliminated  by 
the  mechanical  department.  It  is  folly  to  expect  to  take  care 
of  them  in  the  cars,  not  only  on  account  of  the  car  itself,  but  on 
account  of  the  lading.  The  reasonable  thing  to  do  is  to  have 
the  operating  department  insist  on  the  greatest  care  in  the  han- 
dling of  cars  so  as  to  prevent  shocks,  and  for  the  mechanical 
department  to  insist  upon  the  best  appliance  upon  the  end  of  a 
car  to  minimize  or  else  destroy  entirely  the  effects  of  these 
shocks  before  they  can  reach  the  car  and  the  lading.  The  solu- 
tion of  the  difficulty  is  in  a  shock  destroying  and  not  in  a  shock 
distributing   draft   gear. 

Only  with  draft  gear  of  high  capacity  and  no  recoil  are  we 
going  to  eliminate  the  break-in-two  in  train  service.  On  this 
whole  subject,  we  must  deal  with  maximums  and  not  with  aver- 
ages. If  we  could  eliminate  the  maximum  shock— to  be  sure 
•of  an  average  shock — we  could  build  our  cars  to  withstand  them 
and  eliminate  the  draft  gear,  so  far  as  its  protection  from  the 
effects  of  shock  to  the  car  is  concerned,  but  not  to  the  lading. 
However,  the  \ery  fact  that  we  arc  dealing  with  the  unknown, 
the  unusual,  and  the  unexpected,  in  the  blows  which  the  car 
receives  in  service,  is  what  makes  doubly  necessary  the  draft 
gear.  We  have  to  contend  with  maximum  blows  of  a  million 
pounds.  We  have  locomotives  with  a  tractive  effort  of  125.000 
lb.,  and  we  have  trainloads  of  7.500  tons.  With  such  equipment 
and  rolling  stock  we  are  bound  to  develop  energy  to  a  large 
amount,  and  for  the  protection  of  the  car,  we  must  have  some- 
thing that  will  kill  shock — not  receive  it,  sending  it  back  again 
and  again  in  the  shape  of  recoil. 

The  argument  is  made,  in  the  article  you  published,  in  favor 
of  spring  gears  of  high  capacity,  the  writer  saying  that  "the 
greatest   argument   against   the   spring   gears   is   a   supposed   re- 


coil, but  recoil  wje  must  ha\e,  or  we  have  no  draft  gear."  On 
this  point  I  would  rather  quote  from  a  man  of  recognized  au- 
thority than  simply  to  make  a  statement,  and  I  quote  from  no 
less  authority  than  F.  B.  I'armer.  who.  in  a  paper  on  Break-in- 
Twos  presented  at  a  meeting  of  the  Air  Brake  Association  said : 
"To  get  a  high  capacity  liy  tlie  use  of  more  and  stronger  springs 
is  now  generally  recognized  as  "out  of  the  frying  pan  into  the 
tire,'  because  the  greater  stored  up  power  possible  with  such 
springs  adds  but  that  much  more  to  the  forces  acting  to  change 
slack  suddenly."  Tiie  danger  of  recoil  in  draft  gear  from  the 
standpoint  of  trains  parting  is  too  well  known  by  railway  men 
to  neglect  it  in  the  establishing  of  requirements  for  a  draft  gear. 
To  make  a  draft  gear  successful,  it  must  be  a  non-recoil  shock 
destroyer.  A  spring  draft  gear,  simply  Ijecause  it  is  a  spring 
draft  gear,  must  have  recoil,  and  the  higher  the  capacity  of  the 
springs,  the  higher  the  recoil.  Mr.  Farmer  has  probably  done 
more  road  work  than  any  other  man  in  the  United  States,  and 
when  he  condemns  recoil.  I   for  one  must  agree  with  him. 

Reference  is  made  to  the  "laboratory  tests  given  by  Mr. 
Xewell,  a  nine  thousand  pound  weight  falling  five  and  one-half 
inches,  closing  the  most  powerful  draft  spring  solid,  shows  dis- 
crimination between  spring  and  friction  gears,  as  no  one  would 
use  a  single  spring  gear  at  this  date.  .  ..  V*^  I  take  it  that  Mr. 
Xewell  made  his  comparisons  between  a  spring  draft  gear  and 
a  friction  draft  gear,  and  not  between  a  single  spring  and  a 
friction  gear.  The  most  pi^werful  spring  draft  gear  would  con- 
sist of  two  8  in.  by  8  in.  springs  with  a  capacity  of  30.000  lb.  each, 
which  makes  some  difference  in  the  comparison.  : :■•  >:.,:;  '. 

Then  another  statement  is  made  to  the  effect  that  *Vhen  the 
springs  in  the  ends  of  the  cars  exceed  the  carrying  capacity  of 
the  cars,  the  best  results  are  obtained."  but  would  these  "best 
results"  be  obtained  at  a  car  movement  of  one  mile  i)er  hour. 
or  at  ten  miles  per  hour,  or  between  the  two?  Ten  miles  per 
hour  is  a  pretty  rapid  movement,  but  1  mention  ten  as  being 
the  maximum  given  by  the  writer  of  this  paptr.^i'    ^^'^  \''-'^'--' 

One  more  point  in  this  letter  published  by  you;  the  writer 
says,  "the  resistance  should  be  increased  and  the  drawbar  travel 
should  be  reduced."  There  are  just  two  ways  of  increasing  the 
capacity  of  a  draft  gear.  One  is  to  increase  its  size,  and  the 
other  is  to  increase  the  amount  of  time  given  it  to  do  its  work. 
These  two  principles  of  draft  gear  construction  are  so  axiomatic 
that  it  is  hardly  necessary  to  discuss  them.  Xow.  if  we  are  to 
increase  the  amount  of  time  to  be  given  to  the  draft  gear  to 
do  its  work,  we  must  increase  the  travel,  and  a  draft  gear  hav- 
ing a  travel  of  4  in.  certainly  will  do  more  work  than  a  draft 
gear  having  a  travel  of  1>4  in.  It  has  more  time  in  which  to 
work.  It  seems  to  me  that  when  the  writer  of  the  communi- 
cation to  your  column  says  "the  resistance  should  be  increased 
and  the  drawbar  travel  should  be  reduced."  he  is  contradicting 
himself.  Bruce  V.  Cb.xxd.\ll.  ... 


Dr.\ft  Value.— Each  quality  of  fuel  used  requires  a  special 
draft  value.  For  run-of-mine  bituminous  coals  an  average  of 
0.01  in.  of  water  is  allowed  for  each  pound  of  coal  fired  per  hour. 
Thus  two  300-h.p.  boilers  having  a  total  of  106  sq.  ft.  of  grate 
area  and  burning  20  lb.  of  fuel  per  sq.  ft.  per  hour  would  require 
a  draft  of  (20  X  0.01  in. )  —  0.2  in.  The  draft  actually  used  will 
generally  be  from  two  to  five  times  that  really  required. — Po-urr. 

Strength  of  Drilled  Steel. — Tests  made  in  France  and  re- 
ported in  Le  Genie  Civil  indicate  that  when  holes  are  drilled  and 
then  reamed  in  soft  steel,  the  metal  between  the  holes  increases 
on  an  average  of  nine  per  cent  in  its  ultimate  strength  and 
twelve  per  cent  in  its  elastic  limit.  This  condition  is  explained 
as  being  due  to  the  fact  that  the  metal  is  compressed  and  thus 
offers  a  higher  tensile  resistance  to  rupture.  Hence,  if  several 
holes  are  drilled,  so  as  not  to  injure  the  material  as  in  punching, 
the  average  tensile  strength  of  the  section  across  the  holes  per 
unit  area  of  metal  will  be  higher  than  before  the  holes  were 
drilled. — }facluiicrv..,y_  .   z-    ■•    >     ;  •  -;.  ;V'  ■  :  u' :''^ .■  .■'^• 
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Most  Powerful  Pacific  Type  Locomotive 


;  J 


;•;  '  Maximum     Tractive    Effort  of  46,600    lb.    and     a 

i^-^'4{'-.<S'^'^^'-.  ■,.^., ,  ..'^  Boiler  Which   Provides    High    Sustained   Capacity 

Six  exceptionally  large  and  powerful  Pacitic  type  locomotives       tioned  train  is  25^2  miles  per  |our,  and  for  the  second  35  miles 
have  recently  been  delivered  to  the  Chesapeake  &  Ohio  by  the      per  hour   for  this   13  miles.     The   schedule  over  the  remaining 


American  Locomotive  Company.    They  have  a  maximum  tractive 

effort  of  46.600  lb.,  and  are  believed  to  be  the  most  powerful 

Pacific  type  locomotives  ever  built,  the  nearest  in  point  of  tractive 

.^  If  effort  being  a  locomotive  of  the  same  type,  recently  built  by  the 

'  •'•  Baldwin    Locomotive    Works    for    the    Carolina.    Clinchfield    & 

■;  ■..' Ohio.     This  engine  has  a  maximum  tractive  effort  of  46,000  lb. 

;•  The    Chesapeake   &    Ohio   engines   are   not    only   exceptional    in      are   among   the    most   powerful   of   their   types   and   have   made 

■";•;  having  such  a  large  tractive  effort,  but  also  have  a  boiler  large      remarkable  reductions  in  operating  costs  by  increasing  the  train- 

%  enough   to  sustain   it.  loads.     The  achievements  of  these  locomotives  have  justified  the 

.;•      These  locomotives  have  been  put  in  service  between  Charlottes-      officers  in  designing  these  large  Pacifies.     No  innovations  were 

'-.••  ville,  Va.,  and  Hinton,  W.  Va.,  a  distance  of   175  miles.     This      attempted,   but   the   different   factors   were   combined   to   give   as 

J 


part  of  the  division  permits  butl  little  time  to  be  made  up.  These 
new  engines,  while  as  yet  in  service  but  a  short  time,  are  satis- 
factorily handling  these  trains.  \ 

It  is  particularly  interesting  |o  note  the  extent  to  which  this 
railway  has  gone  in  introducing  large  and  powerful  locomotives. 
The  Mallet.  Mikado  and  Mountain  types  now  in  use  on  this  road 


•  ? 


.•.■■.•'••.-  r '■•'■■• -•■.';;   •..  Tractive 

eflfort,  lb. 

C.  &  O.  4-6-2 46,600 

C.  C.  &  O.  4-6-2 46.000 

Pennsylvania  4-6-2  (K-4-s)....  41.}<00 

50,000   40.800 

C.  &  O.  4-8-2 58,000 

,.^'..^'V;,  >_'';.•_.;;;■  "^.VV-''-:^'-  ,V .■.■-'■ /'^ '" 
^  >-■■•'.  ■•V^'!;;',.;'-^..'  "  ■    ' 'fftimbcr  ' 

-!•:-    •'"^'- ";{:.; '':-r^!'':if':^r  "^  flues 

C.  &  O.  4-6-2. 43—5 'A  in. 

C.  C.  &  O.  4-6-2 is  -S'A  in. 

Pennsylvania  4-6-2  (  K-4-s) 40 — 5  J^  in. 

50,000    36— 5  J^  in. 

C.  &  O.  4-8-2 40—51/2  in. 


Grate 

Total 

Weight  on 

Diamet< 

Boiler 

area. 

weight.  It 

. 

drivers,  lb. 

Cylinders 

of  drive 

5 

diameter 

sq.  ft. 

312.600 

191,400 

27  in.  by  28  in. 

69  in. 

83  11/16 

in.                 80.33 

280,300 

176,900 

25  in.  by  30  in. 

69  in. 

78  in. 

53.8 

305,000 

200,000 

27  in.  by  28  in. 

80  in. 

78yi  in. 

70 

269,000 

172,500 

27  in.  by  28  in. 

79  in. 

76^  in. 

59.75 

330,000 

239.000 

29  ill.  by  28  in. 

62  in. 

83 J4  in. 

66.7 

:_.  '•:,,"r 

Equivalent 

Number 

Length  of 

Working 

Heat 

ing 

heating  surface. 

of  tubes 

tubes  and  flues. 

pressure 

surface, 

sq.  ft. 

sq.  ft. 

244— 2  J4   in. 

20  ft.  6  in. 

185 

lb. 

4.47 

8.8 

5,965.3      V 

211- 

-2J4   in. 

21    ft. 

200 

lb. 

3,98 

■y 

5,414       ,;- 

237- 

-2^4  in. 

19   ft. 

205 

lb. 

4,035.4 

5,756.3 

207- 

-2J4   in. 

22   ft. 

185 

lb. 

4.048 

5,394 

243- 

-2'A  in. 

19   ft. 

180 

lb. 

4,132 

5,399 

part  of  the  line  crosses  three  mountain  summits :  the  Blue  Ridge, 
.,.,^  v:  Xorth   Mountain  and  the  Allcghanies.     To  economically  handle 
■  '     the  through  passenger  service  is  a  difficult  problem.     The  moun- 
tain resorts,  among  which  are  the  Virginian  Hot  Springs  and  the 
\\  hite  Sulphur  Springs  of  West  Virginia,  demand  the  very  best 
..   •■  of  service  and  equipment.     Trains  of  ten   all-steel  cars,   weigh- 
ing 674  tons,  are  a   regular  daily  problem.     This   has   required 
frequent  resorting  to  double  heading. 
■  .:-■■•';'      The    requirements   that    must   be   met   in   order   to   make   the 
V'V -"schedule  time  on  the  Clifton  Forge  division  are  extremely  diffi- 


powerful  a  machine  as  possible  v  ithin  the  clearances.  The  ac- 
companying table  gives  a  comparikon  between  the  Chesapeake  &: 
Ohio  Pacitic  type  and  a  number  jof  other  large  locomotives. 

The  exceptional  capacity  of  tne  boiler  warrants  special  at- 
tention. It  is  of  the  extended  wagon  top  type,  and  at  the  first 
course  the  barrel  is  S3  11/16  in.  n  diameter  outside,  while  the 
outer  diameter  of  the  largest  couise  is  90  in.  The  barrel  is  fit- 
ted with  244  tubes,  2J4  in.  in  diameter,  and  43  tlues,  5J4  in-  iii 
diameter  and  20  ft.  6  in.  long.  The  firebox  is  120^4  in.  long  and 
56^  in.  wide,  having  a  total  depthl  of  82^4  in.     The  depth  from 


Chesapeake   &   Ohio   Pacific  Type   Locomotive  for   Heavy   Passenger  Service   In    Mountainous   Country 


cult.  Westbound  from  Mechums  River  to  the  summit  of  the 
Blue  Ridge  is  a  continuous  uncompensated  grade  of  75  ft.  to  the 
mile,  vvitli  curves  of  10  deg.,  and  extending  a  distance  of  14 
miles.  One  train  of  ten  steel  cars,  weighing  674  tons,  is  scheduled 
at  22]^  miles  per  hour  on  this  grade,  while  another  train  of 
eight  steel  cars,  weighing  551  tons,  is  scheduled  at  29  miles  per 
hour.  From  Staunton  to  the  summit  of  Xorth  Mountain,  a  dis- 
tance of  13  miles,  the  conditions  are  still  more  difficult.  The 
first  6' 2  miles  contains  4^j  miles  of  up-grade,  varying  from  75 
to  80  ft.  to  the  mile,  and  the  last  6j^  miles  is  a  continuous  grade 
of  80  ft.  to  the  mile.     The  scheduled  speed  for  the  first  men- 


the  center  of  the  lowest  tube  to  the  I  top  of  the  grate  is  2Sy^  in. 
According  to  the  American  Locorhotive  Company's  standard 
system  of  boiler  proportioning,  a  cylinder  27  in.  in  diameter 
using  superheated  steam  having  a  pressure  of  185  lb.  will  de- 
velop 2,427  cylinder  horsepower.  Oiie  cylinder  horsepower  re- 
quires an  evaporation  of  20.8  lb.  of  steam  per  hour.  To  de- 
velop full  cylinder  horsepower  a  tot»l  evaporation  of  2.427  x 
20.8,  or  50.500  lb.  of  steam  per  hour  is  required.  Boiler  tubes 
2%  in.  in  diameter.  20  ft.  6  in.  long  and  spaced  }i  in.  give  an 
evaporation  of  8.69  lb.  of  steam  per  square  foot  of  heating  sur-- 
face  per  hour.     Boiler  flue?  5^'^.  in.  in  diameter,  20  ft.  6  in.  long. 
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Most  Powerful  Pacific  Type  Locomotive 


.'/'.  -'  .   .  '"'„   :  '    I 


Maximum      Tractive     Effort   of   46,600    lb.    and     a 
Boiler   Which    I'rovides    High    Sustained    Capacity 


.  Six  t7ccei»ti«)iuilly  hirisi-  and  ]Ki\viriiil  I'aciitc  t\pc  loconiotix  i>. 
have  recently  hc'cu  delivered  to  tiu  Tliesapeake  &  ( Jliin  In  tlie 
.American  l,<K<.innti\c'C"r)mpany.  They  have  a  niaxinuiiii  tractive 
etfDrt  of  -U./)(X>  Ih..  and  r.re  heheved  t<i  be  the  most  ii'twerful 
I'acilic  tyjie  loconi<jtives  ever  l)uih.  thi'  nearest  in  pi-int  of  tractive 
effort  heinf?  a  l<>ct>niotive  of  the.  same  t\  pe.  recently  Kuilt  Iiy  the 
I'aldwin  LocoinotiAe  Works  if tr  the  Carolina,  (  linchiield  \- 
^)iiio.  This  engine  has  a  maxiiniim  tractive  effort  of  4fi.()U(J  lb. 
I  he  Lliesai>eake  iS:  Ohio  enyines  are  not  only  exceptional  in 
having  such  a  hir«e  tractive  effort,  Nut  also  have  a  boiler  large 
etiough  to  sustain  it. ,  .^     ,v         .  ,     . 

These  locomotives  liKve  heeii  i)Ut  in  Service  bet\\*een  Charlottes- 
ville.  \'a..  and  HLnion,  \\'.   Va.,  a  distance  of   175  miles.      This 


iioiR(l  train  i>  2^' j  niik>  per  I'Hir,  ;ind  for  the  second  35  miles 
per  li"iir  for  ihj^  l.^  miles,  'the  schedule  over  the  remaining 
[tart  of  the  <li\isi<.in  permits  butjlittle  time  to  be  made  up.  lliese 
new  ensiines.  while  as  yet  in  si  rvice  but  a  short  time,  are  satis- 
factorily  handlin.i;   these   trains. 

It  i^  particularly  iiUere>ting  <>  n.iti-  the  extent  to  which  this 
r.iilwav  has  uouc  in  intro.lucinjj  large  and  powerful  locomotives, 
ihe  Mallet.  Mika<io  and  Mouiu;  in  tyiies  now  in  use  I'U  this  mad 
;ire  amoni;  the  most  i)Owirful|  of  their  types  and  have  maile 
remark.ible  reduction-^  in  operattig  costs  by  increasing  the  train- 
!iia<ls.  The  achievements  oi  thele  locomotives  have  justified  the 
officers  in  designing  these  large!  Pacifies.  No  iimovations  were 
attempted.   Imt    the   liiffercnt    factors    were   comliiued   to   give   as 


C.  &  O.  4-6-2: 1 ..:.v. 

A\  c:  Sc  o.  4-(.-^,.... .,::.. 

I"eini>r\lvaiii:i  4-<i-2  t  K-4->»-. , 
50;OfKt' ........  ^;..v:..V, 

c.  &  o.  4-8.2.^ ;.>.:..;;...:.: 


\'.  iS:  O.  4  6-:2,  .....,;.,.:>, 

c:.  c.  ^  o.  4-1.  :^.  .......:. 

I'l  iiusvIv.-inKi,4-fi'-J   <;K-4-»')  , 
•.iKOfifl'  ..  .  ...  ..,...••  ....  .  .  .  ; 


Tractive 

i-flT.irt.  11>. 
:      4f.,f.0O 

4fi.iini(  •■ 

41.MIU 
.      40.Stl(j 


Ntin>r>er  i- 
vif-  Ibits. . 

4J— 5'i  iJiv 
.JjJ  -S^'i  ill. 
4(i-ro'v  in. 
76-^5 'J  in. 
.4.^>--:5jj;iri, 


'      Tutal 
wtJKhi.  lb. 

'.105.01)0 
J69.0(»fl 


Weight  on 

ilrivtr-i.  lb. 

l'»1.400 

-•I'o.ooo 
..  •  irj.500 


■  .'    Number 
..t"  lubts   , 

34+- j;4  irt. 

2U--2'.i  in. 

2'^7— 214  in. 

-i07--Ji\i  in. 

2\h'  2  J4  ili^ 


(  yliniltr>i 

J7  in.  I>y  _'8  in. 

25  in.  by  iO  in. 

27  in.  by  JS  in. 

_•/  in.  bv  2X  itl. 

2'}  in.  bv  28  in. 


'I.cnHtb  lif 
tulie.-.  :in<l  lines, 

Jfl  ft.  6  in,; 
2\    It. 
JO  u.  - 
•     _'_'    ft.    • 
19^  ft,  -     ' 


Di.nmeter 

i<f  "Irivtrl 

.     t>"  ni. 

6"»  in. 

..     Sil  in. 

'  7')  in. 

'  62  in. 


:  Working 

I  .'<.=;  lb. 

200  lb. 

205  lb. 

■is.=;  lb. 

l.»<o  lb. 


.     Boiler    ■ 
:    diameter  •' 

S3   11/16  iji. 
7«  in. 
78'..  in.   , 
'~b•\i^  in.   ■    ;  , 
83;'4  in. 


Grate 
area, 
>.q.  ft. 
*i0.33 
53.8 
70 

59.75 
66.7 


'■'"-■•■•"■,■■:■■      '    Eqnivalent 

ITeatinK  heating  surface, 

urtiice,  >.c|.  ft.  SCI-  ft. 

4.478.8  -  5,'»65.3      . 

.    i.'»^2  "..•■■ :  -■' ;  ■■. :- '  5.414   ■  '■:■.' 

4.(».i5.4       .•  •■"    •;.   ■      5,736.3    '• 
J. IMS     ■       •     .'  5.394         .'■■ 

4,132    ■  ;•-  '      :'■"'  .:   5,399    -  ;  •    .• 


2rh'.:-. 


part  oi  the  line  CTtJsses  three  mountain  '^tniimits  :  the  l!lue  kiilge. 
.\'i>rih  Mountain  and  the  Alleghanies.  -To  economically  handle 
Vthe  throiiib  j)as>en.t;er  service  is  a  difllcidt  jiroblem.  The  moun- 
tain resorts,  atni>ng  which,  are  the  X'irginian  Hot  .^^jirin^s  and  the 
W'hite^  Sulphur  Springs  pfVVVest  Air^inia.  demand  l!ie  \ery  liest 
6i  service  ahde<|ufpihe,nt.  Trains  of  ten  all-steel  cars.  Weigh- 
inc:  674  tons,  are  a  h-gnlar  daily  ]irobK;ni.  This  Iut^  r<<[uired 
frequent  .resorting  to  (lotible  heading. 

The    ri'Miiiretiunts    tlwt    inus^t    be   nut    in    >'rder    to    make    the 
•  schetlule  ti.i«e  on  the  A"liff«rn  J'oirgc  di\  i-i"n   ari    i  xtrenielv    dilfi- 


jioweriul  a  machine  as  po>sible  witiiin   the  eiearaliccs;  .  The  ac 


companyipg  table  gives  ,'t  tompari 
<  )hio   I'acilic  type  and  a  nund)er 
The    exceptional    cajjaciiy    of    tl 
lention      it  i*  of  the  extende<l  w.i^on  top  type,  and  at' the  'ir«t 
coursi-  tilt    barrel  is  i<i  11/16  in. 
outer  diariuter  of  the  lai"gest  cour 


o!i  I)etwetn  the  llio.sapeake  <S; 
>f  other  lariie   locomotives.- 
^    boiler    warn.nts    special    at.-;' 


1  <li;.meter  outsitle.  while  fhe- 
e  is  90  in.     The  barrel  is  iit- 
teil  with  244  tiiiies,  2'4   in.  in  dianeter.  and  4.^  lines,  5^4  in.,  in 


diameter  .,nl  _'0  ft.  6  in.  long,     'I 
*'6'.4  in.   aifie.  I,a\ine  a  total  d(|)tl 


firebox  is  iJO's  in.  long  atitl; 
of  82':^  in.     Tlu-  depth   from 


Chesapeake    &    Ohio    Pacific    Type    Locomotive    for    Heavy    Passenger   Service    in    Mountainofcis    Country 


•cult.  W  estboimci.  fn.im  Mecluim--  l\i\er  to  the  Ninnniit  of  the 
Bltre  Iv'iduv  is  a  CMntiTiiious  unc<mii»cusatcd  grade  of  7?  ft.  t^'  the 
■  milc;  with  cifFVt>s  of  10  deg..  tind  extetiding  ti  distance  of  14 
miles.  One  train  of  ten  steel  cars,  weighing  6"4  tons,  is  scbedided 
al  22^j  miles  per  hour  ou  this  .tirade,  while  another  train  of 
•cfght  steel  i:arS,wcishinsf  5.5l  fons/J  sclH-duled  at  29  mile>  ]ier 
h</nr.  .Fr^oirt  Staunton. to  tlic  stihlniit  of  Xortli  Mountain,  .i  dis^ 
tHUce  of  13  jnile<.  the  candtfions  are  still  more  ditficult.  The 
first  6'i  miles,  contaiivs  4' V miles  of  up-grade,  varying  from  75 
to  J<ftrft.  U»  the  Jjlile.  uiul  the  .last  6j4  utiles  is  a  continuous  grade 
Vif  \fatJ  ft.  tfVthc  mile^  for  the   fir-t   nun- 


tlie  centir  of  iIk-  !o\\i..t   tube  to  the  kop  of  the  urate  is  2r' <  in.. 
-Vccording   to   tin    American    Locoitotive   Company's   standard: 
system    of   boiler    proportioning,    a    cllinder   27    in.    in    diameter 
usinL;    su]ierluatfd    steam    liaving  a   i)lessure  of   185   lb.   will   de-" 
velop  2.427  cylinder   horsepower.     Oil'  cylinder  horsepowir   re- 
(|uires   an    evai>oralion   of  20.S  lb.   of 


velop    full    cylinder    Iior>eii<'Wtr   a    tot  d    evaporation    •'•f 


20.S.  or  .^0..^()0  lb.  of  steam  iter  hour 
2'.i   in.  in  diaiiK-ter,  20  ft.  6  in.  long 
evaporation  of  8.69  lb.  <if  steam  per  s 
face  iier  hour.     Punier  Hues  5'j  in.  in 


steam   jier   hour.      I  o   de- 


2.427 


X  . 

is  refpiired.  I'>oiUr  tubes, 
ind  sjiacetl  •T4  in.  give  atv 
narc  foot  of  heating  >ur- 
liameter.  20  ft.  6  in.  long. 


•!>■ 
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spaced  ^  in.  give  an  evaporation  of  9.86  lb.  of  steam  per  square 
foot  of  heating  surface  per  hour.  Firebox  and  arch  tubes  give 
an  evaporation  of  55  lb.  of  steam  per  square  foot  of  heating 
surface  per  hour.  The  total  tube  heating  surface  is  2.933  sq.  ft., 
total  flue  heating  surface  is  1,263  sq.  ft.,  total  firebox  heating 
surface  is  255.4  sq.  ft.,  ami  total  arch  tube  beating  surface  is  27.4 
sq.  ft.  This  boiler  therefore  will  give  a  total  evaporation  as 
follows : 


Rati 

Weight  on  drivers  -r-   tractive  effort 4.1? 

Total   weight    -=-   tractive  effort 6.72 

Tractive  effort   X    tliam.  drivers   -^  eir--if"l^>U  heatii.g  tuif::ce 538 

Evaporative  heating  surface*    -H   grate  trea 55.80 

Kquivalent  heating  surface*   -i-   grate  ajea 74.30 

Firebox  heating  surface  -i-  equivalent  htating  surface* 4.74 


Weight  on   drivers    -r-   equivalent  heatin 
Total  weight   -f-  equivalent  heating  su 
X'olume  of  both  cylinders,  cu.   ft 
Equivalent  heating  surface 


inr 
rf  1 


Tubes  . .  », 
Flues  .  .^i-, 
Fireho.x  . . . 
Arch  tubes 


Total   . , 


•  ;^.*»  •  ^  '•  •  •  •  •  ' 


.2.933   X   8.69  =   25,500  lb. 
.1.263    X    9.86   =    12.450  lb. 
.255.4 
.    27.4 

282.8   X     55     =   15.550  lb. 


CIrate  area   -f-   volume  of  cylinders 

Cylinders 


surface* 32.25 

ce* 52.30 

18.55 
volume  bf  cylinders 322.00 


Kind    

Diameter  and  stroke^ . 


Kind 


•  •  ^'*  *  •  4  «  •  ■  • 

'  « - 1.  •••*•••  .•  ^  •  ' 


Valv  s 


Simple 

.....27  in.  by  28  in. 


.Piston 


'•♦•  •.•^'-•■•■* ' 


•  •-*  « «^»'«  •,-#  •  |t;«  «  •  .f ,« p^^  j^*.^,. 


.>»...,.   53,500  lb. 

'•.,■,.,  The   total    boiler   evaporation.    53.500   lb.    divided   by   the   total 

■j\    evaporation   required,  50.500.  gives  a   106  per  cent  boiler.     This 

indicates  that  this  engine  can  be  worked  indefinitely  at  its  full 

capacity.     To    insure   a   constant    supply   of   fuel   to   this   boiler 

burning  bituminous  coal  and  having  a  grate  area  of  80.4  sq.  ft.. 

,.    a  mechanical  stoker  had  to  be  applied. 

'""The  large  boiler  and  wide  firebox  and  the  application  of  the 
.V  stoker  made  the  arrangement  of  the  cab  a  difficult  matter,  and  this 
/  was  facilitated  considerably  by  the  use  of  non-lifting  inspirators, 
?  Ragonnet  reverse  gear  awd  the  i)lacing  of  the  steam  turret  out- 
•-:.    side  pf  and  in  front  qf  the  cab.     Clearance  restrictions  made  it 


Cireatest  travel   J 6  in. 

Outside  lap   L 1   in. 

Inside  clearance I 'A  in. 

Lead    ■  ».«-^-«'«  •  n^  •  % «••.«•  ^a vj* I . .  •  k  •<^>^v«  •*\»^if^  «>»«'*^  •.*  > 0/  16  in. 


.69  in. 

iVi  in. 


Driving,  diameter  over  tires 

Driving,  thickness  of  tire 

Driving  journals,  main,  diameter  ar.d  leiigth 11  J/i  in.  by  23  in. 

Driving  journals,  others,  diameter  and  le  igth 10^  in.  by  14  in 

Engine  truck  wheels,  diameter 

Engine  truck  journals,  diameter  and  Icnjtli.. 

Trailing  truck  wheels,  diameter 

Trailing  truck  journals,  diameter  and  lenBth. 

Style    1 Wagon  top 

Working   pressure    -V 185  lb. 


.33  in. 

. .  .7  in.  by  12  in. 

45  in. 

.9J4  in.  by  16  in. 


Outside  diameter  of  first   ring. 
Firebox,  lengrth  and  width.... 


83    11/16  in. 

.120J-8  in.  by  96  >4  in. 


^__ ^^_ -_ 24'. 

Boiler  for  the  Chesapeake  &  Ohio   Pacific  Type   Locomotive 


necessary  to  place  the  bell  off  the  center  of  the  boiler  and  the 
headlight  dynamo  in  front  of  the  smoke  box. 

The  frames  are  6  in.  wide  and  braced  by  box  castings.  The 
piston  rod  extension  is  the  American  self-centering  type.  W'al- 
schaert  valve  gear  is  used  with  the  valve  stem  guide  integral 
with  the  steam  chest  cover;  the  piston  vajives  are  16  in.  in 
diameter.  .^^■;"- ,.  >;V'"'.-V-:-".';'-"'  '  •^.'  H;.\- •■;:.,:•. "..,•:.;-'-  '  ■-■- 
.'".The  special  equipment  includes  the  Schmidt  superheater.  Cole 
outside  journal  trailing  truck,  radial  bufting  device.  ,\mcrican 
arch,  Franklin  pneumatic  grate  shaker.  Cole  long  main  driving 
box.  Trojan  packing.  \'anadium  steel  frames  and  rods.  Mellin 
by-pass  valve.  Hancock  5,500  gallon  capacity  non-lifting  inspi- 
rators, Watters  sanders.  Nathan  lubricators,  Westinghouse- 
American    driver   brakes   and    Westinghouse-Farlow    draft   gear. 

The  following  are  the  principal  dimensions  and  ratios: 


Firebox  plates,  thickness ..M  .'..,.'..  4 ,',  .i,'.%  in.  and   Vj   in. 

Firebox  water  space 41^  in.  back  and  sides;   5  in.  front 

Tubes,  number  and  outside  diamet.i I 244 — 2'i    in. 

Tubes,  material  and  thickness I Seamless  steel,   0.125   in. 


Flues,  number  and  diameter. 
Flues,  material   and  thckness.  . 

Tubes  and  flues,  length 

Heating  surface,  flues 

Heating  surface,   tubes 

Heating   surface,    firebox 

Heating  sutface.  arch  tube:... 

Heating  surface,  total 

Su|ierheatcr  heating  surface.  .  . 
Equivalent   heating   surface.... 

Grate  area    

Smoke  stack,  diameter 

Smoke  stack,  height  above  rail. 


Tender 


.43—5"^  in. 
.Seamless  steel,  0.15  in. 

20  ft.  6  in. 

1,263  sq.  ft. 

2.933  sq.   ft. 

255.4  sq.  ft. 

27.4  sq.   ft. 

4,478.8  sq.   ft. 

991.0  sq.  ft. 

5.965.3  sq.   ft. 

80.33  sq.   ft. 

20  in. 

i.ii>.. 14  ft.  9yi   in. 


General  Data 


Oage 


i  *  •..•  •'  •  >  ^  •  J5*  *  «-'i  •  y  • 


.♦•.••••^*. 

!-♦     rf    ^     •.•■•■•->     •     .      *      .      •       • 


»  * •^^ • ' 


Service    -i-  -•  f   ■^•c:-' :  ?.•■  • 

Fuel   .*!.■.»  i..i.f-...-. ..%. 

Tractive  effort    ............  ..^.v  .  . 

Weight  in  working  order 

Weight   on   drivers 

Weight  on  leading  truck v.  i  • 

Weight  on  trailing  truck... ......\.       -  .07  lAn  ik 

Weight  of  engine  and  tender  in  working  order.  . .4^7,100  lt>. 

Wheel  base,  driving 13   «•  0  in. 

Wheel  base,  total •  •  //  «■  J  !"• 

Wheel  base,  engine  and  tender 'i,";   'i/i   '"• 


1  •*  *,■•-  *.«•.' 
1-.  "•»•■*■  ■ 


.4  ft.  8^   in. 

.  . .  Passenger 
Soft  coal 

..  46.600  lb. 
, .  .312.605  lb. 

.  .191,455  lb. 

..  56,675  lb. 
64,475  lb. 


Frame ^  •  •  •  •  •  •  •'<  • 

Wheels,  diameter  and  materinl. 
Journals,  diameter  and  lengtii. 

Water  capacity    

Coal  capacity   


'Equivalent  heating  surface    =    evaporat 
superheater  heating  surface. 


i 


.  .i'^.'..  ..13  in.  steel  channels 
36  in.  forged  steel 

6  in.  bv   11    in. 

9,500  gal. 

14  tons 

heating  surface   4-    1-5  times 


Length  over  all. 


,.82   ft.  6'/i   in. 


Drafting  DicTiox.ikRY  Needed. — Thq  language  of  the  engineer 
can  be  called  the  only  existing  langu^e  with  any  extended  use 
which  has  no  authority  to  which  reference  may  be  made  in  re- 
gard to  symbols  and  conventions.  Ebch  drafting  office  has  its 
own  colloquialisms,  its  own  dialect.  Tne  crying  need  of  the  mo- 
ment may  be  said  to  be  the  compilation  of  a  dictionary  of  draft- 
ing.— American  Machinist. 


JlJf^"''-   \  ■ 


Locomotive  Front  Ends;  1853-1913 

':l'-.:.:^y;'  ■::■.' -y  :/■■;,,    Sixty  Years' Development  on  the  Baltimore  &  Ohio;  ,v^^^^ 

^   V  ;-   '^^    Changes    Made    from    the    Time   of    Wood   Burners   vV'v.-^/'W:i';;>y.';; 


Owing  to  the  many  different  kinds  of  coal  burned,  the  draft- 
ing of  locomotives  has  always  been  a  very  important  question 
on  the  Baltimore  &  Ohio.  In  the  eastern  territory  the  coal 
used  is  soft  and  gas  from  a  number  of  different  mines  in  the 
Pennsylvania  and  West  Virginia  districts,  and  in  the  western 
territory  the  coal  used  is  generally  a  gas  coal  from  the  Ohio 
district  and  a  semi-bituminous  coal  from  the  Illinois  and  In- 
diana districts.  It  has  been  the  aim  to  draft  locomotives  so 
that  when  thcj'  are  transferred  from  one  territory  to  another 
the  front  end  arrangement  will  produce  a  free  steaming  engine 


that  iwint;  the  fuel  used  generally  was  wood,  on  account  of 
which  the  deflector  plate  was  not  as  necessary  as  if  coal  were 
used.  ^ 

Fig.  2  shows  the  arrangement  used  in   1873.  4B  •.->Coiisoli4a.^ 
tion  engine  with  the  following  dimensions:  ""^'.^rV:/ V^  ^^;  :';':^ 


IJoiler  pressure.  .^. .  i.''.  .;^. .  v^,?  •-  .'  . 

Firfhox  heatinji  surface.^  .,..'.  V.  - 
Total    litating   surface,  i  .,»..>•'•  • 

Tractive  effort , .-. ...... . . . 

Total  weight  of  locomotive. .;..., 


.  .2^  in.  by  24  in. 

,..U. 130  lb. 

. .i .  24.97  sq.  ft. 
.-..,.1.239.94  sq.  ft. 
V-.'...  1,373.47  sq.  ft. 
;i...v .:..;. ..  21,216  lb. 
.iV. ......  104, 100  lb. 


Cjffinder 19x20 

Sream  Prtfiurg 110 Ihi.        ' 

Orafe  Area IJOOSqFf. 

Heafing Surface,  Tubei 644.^  •   > 

.  m        Fwebox...   78.6.    ,. 

..9Z3.Z.    .  . 

..llSOILbS.   '■■ 


/,  .  With  tliis  arrangement  the  inside  steam  pipes  were  used  in 
•.Connection   with   the   half   saddle   cylinder  and   the   smokebox   is 

•.'circular  in  form.  The  nelting  was  located  in  the  top  of  the 
stack  and  n(^  deilector  plate  was  used,  although  it  would  appear 
that  the  necessity  of  such  a  plate  was  being  realized  by  the 
arrangement    used    arotind    the    exhaust    base,    which    is    rather 

■^peculiar. 

..        Fig.  3  shows   the  arrangement  used   in   1883  on  a  ten-wheel 

■>  t\i)e  locomutive.     These  engines  had  the  following  dimensions: 


•••;..;>'•■;;. -i-i...  19  in.  hy  24  in. 
•  •'•..•'.  •"•  i •  •.<  V—  •  • }  50  lb. 


'- •  V, yiiiKiers  .  .  .  >  v .  m\^a  •  ^. •*.*••, .'v-.'.t .  • .  * ■  • . .  •> 
■  >V  Boiler  pressure. .: .  .■'. .: .'.'.  Li .'.  .•..;. . . .  .1 . 
-■0;  Grate  area ...,.'. . 

.■'..  Firebox   ht-atinji   surface, .;.-..V.., 

-C    Tube  hcatiiii;   surface....,,".............,;.. 

.'■..: .  Total  heating  surface. .......  i.v  .......  A  . 

.:•.  .Tractive  effort *.  ii; ; . . ... . .  ..V, 

■\  "Total   weight   of  locomotive. .-.:....  .i  .... , 

'i.:     This  arrangement,  it  will  be  seen,  shows  the  adoption  of  the  .-: 
f-   deflector  plate  and  the  netting  in  the  smokebox  instead  of  inside 
"  •  the  stack.     The  exhaust  base  and  nozzle  are  exceptionally  high  "! 
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';■•  ^         Fig.  1 — Front  End  Arrangement  Applied  In  1853     '-.        ■'':;■ 

with  fhinimum  coal  consumption  and  reqiiire  no  change,  except 'V 
perhaps  a  reduction  in  the  size  of  the  exhaust  nozzle.  '{■.;, 

■-'■  In  view  of  this,  it  is  interesting  to  study  the  different  arrange-^  .%-". 
ments   of   front   ends   that   have   been   used   on   this   road    froni.-  ■, 
1853   to   the   present.  -.:■:,■ 

Fig.   1    shows   about  the   first   front  end  arrangement  applied,'' 
in  1853.     Prior  lo  this  time  the  locomotives  in  use  were  of  the 
Grasshopper  type,  which  did  not  have  a  smokebox,  and  there-  ,;■- 
fore  did  not  require  anj'  front  end  arrangement.     The  arrange-; >..; 
ment   shown   in   Fig.    1    was   used   in  a   Camel   10-wheel  engine^."; 
with   the   following   dimensions:        '■''■.  '■'\j''.:.'S:.}:t'"-~'^  ■'■''■''^■■7ry'-y '■.:''■-■, 


^eam  Pressure l30Lbs 

OrafeArta 2497  SaFf 

HeaHrtg Surface.  Tubes..^lZ39^4 .  , 
Firebmr  .  I 33. S3.  . 
Tofal. . .1373.47 .  , 
21216  It*.   ■ 


Cylinders   .  .c^.';.  ;yi^ 
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Firebox  heating  surface 

Tube   heating  surface 

Total  heating  surface 

Tractive  effort 
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At  thi.s  time,  it  will  be  noted  the  netting  was  used  in  thery 
stack.  The  steam  pipes  are  along  the  order  of  the  present  day 
outside  steam  pipes  and  the  exhaust  pipe  was  separate  to  each 
cylinder,  giving  a  very  direct  path  for  the  escape  of  the  steam 
from  the  cylinders.  Xo  deflector  plate  was  used  and  the  inside 
pipe  projected  into  the  .smokebox  below  the  top  of  the  exhaust 
nozzle,  and  this  acted,  it  would  seem,  in  the  same  manner  as 
the  present  day  deflector  plate.  The  stacks  at  this  time  were 
very  long  and  the  smokebox  was  not  circular  in  form.  The 
bottom  part  was  rectangular,  being  bolted  to  the  cylinders  and 
the  bottom  of  the  frame.  These  engines  were  in  service  east 
of  the  Ohio  river,  the  railroad  not  having  been  extended  beyond 


:•;;;.=-    .,    ,^     .Fig.  2— Front  End  Used   In  1873  ;  ,  :^'j;/;  \  •fS  ;;'0> 

and  the  netting  is  placed  comparatively  close  to  the  top  •ol-.the 
smokebox,  this  being  done  on  account  of  the  front  end  tilling 
u{).  This  arrangement  also  shows  the  adoption  of  the  front 
end  extension,  which,  it  will  be  seen,  is  bolted  to  the  smokebox 
proper.  The  arrangement  used  for  getting  out  the  sparks  was 
the  steam  ejector,  which  blew  the  sparks,  which  were  forced 
to  the  bottom  of  the  smokebox  by  means  of  a  bar  inserted 
through  the  top  handhole  to  one  side  of  the  locomotive.  It 
would  seem  that  the  use  of  the  deflector  plate  was  not  given 
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very  serious  attention,  as  this  deflector  plate  did  not  fit  tightly 
f- against  the  sides  of  the  smokebox,  having  a  3-in.  opening. 
..•■'     Fig.    4    illustrates    the    arrangement    applied    to    a    six-wheel 

switching  locomotive  at  about  the  same  time.    It  had  dimensions 

as   follows : 

Cylinders  .ii^ii; i-.". i';,.'-*^... »..<•; ^iv.'...'. 19  in.  by  24  in. 

Boiler  pressure .■....'.....".... ISO  lb. 

Grate  area   1 7.25  sq.  ft. 

Firebo.x   heating  surface 108.77  sq.  ft. 

Tube  heating  surface 1,249.74  sq.  ft. 

Total  heating  surface 1,358.51   sq.  ft. 

Tractive  effort    22,093  lb. 

Total  weight   of  locomotive 97,700  lb. 

.-■-  This  arrangement  is  similar  to  that  shown  in  Fig.  3,  except 
•  that  the  deflector  plate  has  been  made  different  at  the  top  and 
.the  inside  stack  extension  is  placed  closer  to  the  center  line  of 
the  boiler.  The  smokebox  extension  is  riveted  to  the  junction 
ring  instead  of  being  bolted  in  place.  The  means  provided  for 
getting  the  <;parks  out  of  the  front  end  has  been  changed  to  a 
^Spark   drop   ni   the  bottom.  •'■,'■    ^  •.:''•'■•■."  ^'i  f 

'v  It  was  realized  with  the  arrangement  shown  in  Fig.  3,  where 
the  deflector  did  not  fit  tightly  against  the  smokebox,  that  the 
draft  obtained  was  not  satisfactory,  and  on  this  arrangement 
the  deflector  plate  is  brought  tight  against  the  sides ;  but  the 
question  whether  or  not  this  would  result  in  the  satisfactory  burn- 
ing of  the  fire  not  being,  definitely  decided,  the  deflector  plate  was 
perforated  with  Yz  in.  holes  at  V/^  in.  centers.  Also  the  ne- 
cessity of  having  some  means  of  getting  to  the  top  of  the  netting 


Cylinder.^. ^ I3jiZ4 

Sttam  Pressure ISO  Lbs. 

OrafeArea 23. 6ISq.Ft 

Heafing Surface.  Tt/bes^..  1326.62.  . 
.  .         Fi'reboi....  134  22.  . 

Total. 1460.84.  . 

TracfiYe  Power. 19724  Lbs. 


Fig.  3 — Front  End  Used  on  a  Ten-wheel  Locomotive  In  1883 

■was  realized  and  the  hinged  trap  was  used.  The  height  of  the 
exhaust  base  and  nozzle  was  considerably  decreased,  which, 
according  to  the  records,  resulted  in  a  freer  steaming  loco- 
motive, altliough  the  size  of  the  exhaust  nozzle  with  the  arrange- 
ment shown  in  Fig.  4  is  smaller  than  that  shown  in  Fig.  3, 
the  cylinders  and  boiler  pressure  being  the  same  and  the  heat- 
ing  surface  less   in   the   latter   arrangement.  <:<r\^}. 

In  Fig.  3  it  will  be  noticed  that  the  length  of  the  smokebox 
extension  is  36  in.,  while  in  Fig.  4  it  is  18  in. 

Fig.  5  shows  the  arrangement  used  about  1893  on  a  Con- 
solidation locomotive  of  the  following  dimensions: 

Cylinders   ....  .•»^v.ji-*i.  ^.i»..-.» «»•••*•  ••f>.».v'.,. 21  in.  by  26  in. 

Boiler  pressure. ...  i  ....,.....'.■. ;..'... 165  lb. 

Grate  area   24.04  sq.  ft. 

Firebox   heating  surface 150.37  sq.  ft. 

Tube  heating  surface 1 ,839.06  sq.  ft. 

Total  heating  surface   1,989.43  sq.  ft. 

Tractive  effort 31,188  lb. 

Total  weight  of  locomotive 120,800  lb. 

It  will  be  noted  that  this  arrangement  was  applied  to  a  smoke- 
box 65  in.  in  diameter,  which  is  9  in.  larger  than  that  shown 
in  Fig.  4.  The  length  of  the  exhaust  nozzle  has  been  increased 
while  the  nozzle  has  been  reduced ;  the  relation  of  the  table 
netting  to  the  center  line  of  the  boiler  is  practically  the  same 
and  a  perforated  basket  is  used  between  the  table  netting  and 
the  top  of  the  exhaust  nozzle.  The  deflector  plate  has  been 
perforated  to  a  greater  extent  in   rather  a  novel  manner  and 
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the  length  of  the  smokeliox  e«ension  has  been  increased  from 
18  in.  to  30  in.  The  stack  extension  has  been  fastened  tightly 
to  the  stack. 

It  probably  will  have  been  noticed  that  the  boiler  pressure  ha.*; 
increased  from  110  lb.  in  1853  to  160  lb.  in  1893,  and  the  arrange- 
ment shown  in  Fig.  6  was  used  in  1903  on  a  class  of  locomotives 
which  had  the  following  dimensions  and  a  boiler  pressure  of 
205  1b.:  I 

Cylinders   I .'.'...'. '. 22  in.  by  28  in. 

Boiler  pressure I 205  lb. 

Grate  area    .•.•{ ■■ ••       48.06  sq.  ft. 

Firebox   heating  surface......;..^;..] ..■,..>;,,>;'■»*     184.32  sq.  ft. 


Cylinder I9»24 

Sham  Pressure..lSO  Lbs. 
Orate  Area. l7.2SSq.ft: 


Heating  Surface.  Tubes..l249. 74  Sq.  Ft. 
m            m       Fireboi...l 08.77  ,   . 
Jotal..J358.5l   ,■  m  ■ 
Tmct/n*  tbtrgr. 22093Lbs.  '  ' ., 


ront  End  Formerly  Used  on  a  Six-wheel  Switches.  V 


Tube  heating  surface 

Total  heating  surface 

Tractive  effort 

Total   weight  of  locomotive. 


2,662.92  sq.  ft 

2,847.24  sq.  ft, 

42,168  lb. 

193,500  lb 


It  will  also  be  noted  that  ihis  engine  was  the  first  step 
towards  the  wide  firebox.  This  front  end  arrangement  was  the 
diamond  basket  shape,  very  popular  at  that  time.     The  exhaust 


base   was   reduced   in   length   and 
extension    was    also    reduced, 
perforated.       ■ ".  v 

This    arrangement   resulted    in 
but   the    front   filled   up    easily. 


the   length   of   the   smokebox 
Ijhe    deflector    plate    was    still 


I  very  free  steaming  engine, 
•hich    resulted    in    the    basket 
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Fig.   5 — Front    End   for  a   Consolidation    Locomotive   In    1893 

burning  out,  causing  considerable  trouble.  To  overcome  this, 
the  arrangement  shown  in  Fig.  7  w^s  adopted  after  experiment. 
This  front  end  was  applied  to  4  Consolidation  locomotive 
having : 


Cylinders 

Boiler   pressure    

Grate  area   

Firebox   heating   surface.... 

Tube  heating  surface 

Total   heating   surface 

Tractive  effort   

Total  weight  of  locomotive. 
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.22  in.  by  30  in. 

20S  lb. 

, .      57.05  sq.  ft. 

,  179.3  sq.  ft. 
,.2,594.78  sq.  ft. 
..2,774.08  sq.  ft. 

42,168  lb. 

220,370  lb. 
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This  arrangement  marks  the  first  step  in  a  radical  departure 
from  the  arrangements  previously  described.     The  deflector  plate 
is   not  perforated.     The  tapered  stack   is  used   with   inside   ex- 
tension.    The  month  of  the  inside  extension  is  of  a  much  larger 
diameter    and    is   belled.      The    table    netting    has    been    lowered 
■  ;  below   the   center  line  of  the   boiler.     The   combined    length   of 
■'  the   exhaust  base  and  nozzle  has   been   materially   reduced   and 
•_a   basket   made    of   netting   is    used   between    the    table    netting 


Cylinder. ZZirZS  Heafing Surface,  Tubes...266Z.9ZSq.Fh. 

Sftam  Pressure. .tOS Lbs.  •  .        Firebox.,.  I84.3Z  ,    • 

OrafeArea. 48.06Sq.Ff.  ,  .         Tofa/... 2847.24  ,    . 

Jracfire  Potrer. 42168  Lbs. 
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'  K:;;^' V^'=;. ••;:•'•_:-  Fig.  6— A  Front  End   Design  of  1903     ^    ^'^'■^'/^^■ 

and  the  exliausl  nozzle.  Tbe  practice  of  riveting  a  smokebox 
extension  to  a  junction  ring  has  been  discontinued,  although 
the  distance  from  the  center  of  the  exhaust  to  the  front  of 
the  smokebox  is  practically  the  same.  The  amount  of  taper  for 
the  stack  and  the  choke  in  the  inside  stack  extension  was 
obtained  by  means  of  draft  gages  with  adjustable  nipples  which 
were  located  12  in.  apart,  as  shown  in  the  illustration.  These 
nipples  were  screwed  in  or  out  until  the  same  amount  of  draft 
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Poirtts  x: 


Cuhnder. ...... . 22x30' 

Steam  Pressure ZOS  Lbs. 

Orafe  Area 57.0S5q.Ff. 

Heafing  Surface.  Tubes....  2S94.T8  Sq-Ff. 
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Fig.  7 — Front   End    Designed   to  Overcome   Difficulties   Encountered 
in    Using   tlie    Design   Shown    in   Fig.   6 

was  obtained  with  all  four  gages,  and  by  this  means  the  nec- 
essary dimensions  were  obtained.  The  stack  liner  was  made 
to  these  dimensions  and  applied,  and  after  the  application  of 
the  liner,  the  draft  gages  at  the  points  marked  X  at  top  and 
bottom  of  stack,  front  and  back  of  deflector  plate  and  front 
and  back  of  netting,  all  showed  a  uniform  draft,  a  condition 
seldom   obtained.  .,..-.=  ■.--    r-.",     .  .  -'' 


This  front  end  was  practically  self-cleaning.  After  sealing  the 
front  end  and  running  the  engine  for  two  weeks  only  the 
amount  of  sparks  shown  in  the  illustration  were  found  in  the 
front.  ••;--;;;v  ^- •■:-•;    \-  .>     v-    -^ 

The  writer  has  personally  seen  a  locomotive,  fitted  with  this 
arrangement,  work  in  full  gear  for  27  minutes,  and  during  this 
time  the  locomotive  popped  against  the  injector  six  times. 

Comparing  this  design  with  the  best  arrangement  fmm  the 
Master  Mechanics'  tests  in  1936.  while  it  is  n<it  of  the  same 
diameter,  it  nearly  checks  with  the  recommended  practice,  with 
the  exception  of  the  amount  of  choke  and  taper.  According 
to  the  recommendations,  the  choke  in  the  stack  should  Ijc  .21 
diameter  plus  .16  of  the  distance  from  the  center  line  of  the 
boiler  to  the  top  of  the  exhaust  nozzle.  Using  this  formula, 
with  this  arrangement,  the  diameter  of  the  choke  would  be 
19.1  in.,  while  in  the  illustration  it  is  shown  as  1775  in.  The 
taper  of  the  stack  recommended  is  2  in.  to  the  foot,  while 
that  shown  in  the  illustration  is  |1  in.  to  the  foot.  The  dis- 
tance from  the  center  of  the  toiler  to  the  top  of  the  exhaust 
nozzle  is  recommended  to  be  as  great  as  practicable.  In  the, 
arrangement  shown  it  is  18'4  in.  The  height  of  the  stack  is 
also  recommended  to  be  as  great  as  practicable,  and  in  this  case 
it    is   27)4    in.j   being   governed    by    clearance    limitations.      The 
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Fig.    8 — Self-cleaning     Front     End     for    Saturated     or.    Superheated 

Steam   UocomotJves 

distance  from  the  top  of  the  smokebox  to  the  top  of  the  stack 
extension  is  recommended  as  .32  diameter,  which  would  make 
this  dimension  24.8  in.,  while  the  actual  figure  is  26J5  in.  The 
distance  from  the  choke  to  the  bottom  of  the  stack  extension, 
according  to  the  recommendations,  is  .22  diameter  or  17.05  in^  ■ 
while  in  the  arrangement  shown  it  is  193^4  •"•  The  length  of 
the  smokebox  is  recommended  as  .9  diameter,  which  would 
mean  69.7  in.,  while  the  actual  figure  is  69.5  in.  :-:-■ 

The  writer  believes  that  the  recommendations  made  by  the 
Master  Mechanics'  Committee  are  open  to  some  criticism  as 
regards  the  diameter  of  the  choke  and  the  amount  of  taper 
in  the  stack,  when  it  is  considered  that  when  the  Master 
Mechanics'  tests  were  made,  the  fuel  used  was  oil  and  no  netting 
was  used  in  the  smokebox,  which  means  that  actual  conditions 
in  service  were  not  obtained.  When  netting  is  used  a  greater 
amount  of  draft  is  required  to  produce  a  certain  amount  of 
draft  in  the  ashpan  than  when  the  netting  is  not  used,  and  it 
is  on  this  account  that  the  writer  believes  that  the  amount  of 
taper  as  recommended  by  the  Master  Mechanics'  Committee 
is  too  large. 

The  front  end  illustrated  in  Fig.  7  was  designed  from  results 
obtained  in   service  tests.     This  design   is  somewhat   similar  to 
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that  developed  by  some  of  the  western  railroads  burning  Lignite 
coal,  and  the  results  obtained  with  its  use  were  very  gratifying. 

Fig.  8  shows  the  design  illustrated  in  Fig.  7  developed  into 
a  self-cleaning  front  end  for  both  superheated  and  saturated  steam 
engines,  and,  in  the  mind  of  the  writer,  represents  the  best 
arrangement  of  front  end  now  in  use.  The  tapered  stack  and 
inside  stack  extension  with  large  bell  mouth  is  retained.  The 
exhaust  base  has  been  increased  in  length  a  sufficient  amount 
so  that  the  table  plate  will  be  the  proper  distance  above  the 
bottom  of  the  smokebox.  The  distance  from  the  center  of  the 
exhaust  to  tlie  center  of  the  smokel)Ox  has  been  reduced  in 
Itiigth  so  that  there  is  just  enough  room  in  front  of  the  cylinder 
<addle  to  get  a  sling  around  the  smokebox  to  lift  the  engine 
off  the  wheels   with  a  crane. 

Another  feature  of  this  design  is  that  the  table  is  placed 
between  the  cxliaust  nozzle  and  the  base,  so  that  any  change 
in   the  exhaust   nozzle  will   not  necessitate  the  removal  of  the 


very  much  smaller  than  that 
escapuig  steam  should  be  the 
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used  in  practice,  the  path  of  the 
anie  regardless  of  the  diameter. 


DIVIDING    THE 


CIRCUMFERENCE  OF  A 
CIRCLE  ;...   . 


BY  WM. 


WOLFGANG 


A  table  for  dividing  the  ci  xumference  of  a  circle  into  any 
number  of  equal  parts,  by  me;  ns  of  chords,  is  given  below.  In 
the  formula  C  =  /)  X  A',  C  is  the  length  of  the  required  chord 
in  inches,  D  is  the  diameter  4f  circle  in  inches.  A'  is  a  factor 
depending  upon  A',  and  A'  is  thii  number  of  equal  parts  into  which 
the  circumference  is  to  be  divided.        '  -■/^.;  ■  yr.:',i^"-^\'iy  y-''  <■'-  ■ 

In  using  the  table,  find  the  (  esired  value  of  .V  and  substitute 
in  the  rule  the  \  akie  of  .V  showi  i  opposite  in  the  table.  The  value 
of  C  tlius  found  will  be  the  le  igth  of  <;Jiord  required  to  divide 
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s'.'  .?   table   plate.      This    front   end    is    in    use    on    Mikado   type    loco- 
.;  '•;-.v    motives  of  the  dimensions   shown   in  the  illustration,  the   total 
•weight  of  the  superheater  locomotive  being  284,500  lb.  and  the 
-     saturated  sltam  locomotive  276,050  II).     It  gives  very  good  results 
■;■-/..■',.<;   under  al!   fuel  conditions  and  is  absolutely  self-cleaning. 
-V  vj'{        During  the  time  of  the  development  of  the  front  end  arrange- 
ment to   the   self-cleaning  type,   a   standard    nozzle   pattern   was 
,     .  .    adopted,  the  bore  of  which  is  governed  by  the  size  of  the  loco- 
■'■'.    ."    motive  and  the  kind  of  fuel  burned,  and  this  one  pattern  answers 

for  all  of  the  heavier  engines  built  since   1890. 

^V;/;./.     While  the  arrangement  shown  in   Fig.  8  is  applicable  to  the 

heavier  power,  rdl  of  the  front  end  arrangements  arc  designed 

-    .        with  the  same  relative  dimensions  and   the  results  obtained  on 

Iv"  ;y   all  classes  of  locomotives  equipped  with  this  arrangement  have 

been  gratifying. 

The  question  very  often  arises  as  to  the  efficiency  of  different 
shaped  orifices  in  the  exhaust  nozzle  and  Fig.  9  illustrates  the 
diverging  angles  of  steam  passing  through  the  nozzles  shown, 
which  may  be  of  some  assistance  in  this  respect.  The  path  of 
escaping  steam  was  obtained  by  actual  measurements  with  a 
constant   back    pressure,    and   while   the    area    of   the   nozzles    is 


the  circumference  of  the  circle  injo  the  desired  number  of  equal 
parts.  , "  ^;^■'  ■'.\'  '. ';  ■:^^'  "■: 


:■■       Factors    for   I'i^E 
TT  ■  X  X 

26... 

n ... 

28..  , 

29 .  .  , 

30.  .  . 


7 

3.  .. 

4.  .. 

5... 

.  .86603 
.  .70711 
.  .58779 

6... 
7... 

8... 

9.  .. 

10... 

.  .50000 
.  .43388 

.  .34202 
.  .30902 

11  .  .  . 
12... 
13... 
14.  .. 
15... 

.  .28173 
.  .25882 
.  .23932 

'.    !20791 

16... 

.  .19509 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


.18375 
.17365 
.16460 
.15643 

.14904 
.14232 
.13617 
.13053 
.12533 


31. 
32. 
33. 

34. 
35. 

36. 
37. 
38. 
39. 
40. 

41. 
42. 
43. 
44. 

45. 


46. 
47. 

48. 
49. 
50. 


r  Determinm 

X 
.12054 
.11609 
.11197 
.10812 
.10453 

.10117 

.098018 

.095056 

.092269 

.089640 

.087156 
.0S4804 
.082580 
.080466 
.078460 

.076549 
.074731 
.072995 
.071339 
.069756 

.068243 
.066793 
.065401 
.064073 
.062791 
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51 061560 

52 060379 

53 059240 

54 (I5S145 

5 057090 


p6 .  .  . 

7 

8..., 
9..., 
0 

1 

2 

3 .  . . 
4... 
5..., 

6 

17... 
8..., 
9.... 


0. 


.056071 
.055089 
.054139 
.053222 
.052336 

.051478 
.050649 
.049845 
.049068 
.048312 

.047582 
.046872 
.046184 
.045515 
.044865 


n 044232 

7  ! 043619 

7  t 043022 

7\ 042441 

7  1 041875 


76. 
77. 
78. 
79. 
80. 

81. 
82. 
83. 
84. 
85. 

86. 

87. 
88. 
89. 
90. 

91. 
92. 
93. 
94. 
95. 

96. 
97. 
98. 
99. 
100. 


.041325 
.040788 
.040267 
.039757 
.039260 

.038775 
.038303 
.037841 
.037391 
.036955 

.036522 
.036103 
.035692 
.035391 
.034899 

.034516 
.034141 
.033774 
.033415 
.033064 

.032719 
.032381 
.032051 
.031728 
.031411 
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BALTIMORE    &  OHIO  MILK  REFRIGERA- 
TOR CAR  l^::J^/V"''^r  •/:>/{;/-:^:- ; 


The  Baltimore  &  Ohio  has  recently  placed  four  dairy  re- 
frigerator cars  in  milk  service  between  points  in  Ohio  and  the 
J'ittsburgh  market,  in  the  construction  of  which  special  attention 
has  been  given  to  proper  sanitation.  The  new  cars  are  remodeled 
from  wooden  postal  cars,  the  work  being  done  at  the  Mt.  Clare 
shops  of  the  Baltimore  &  Ohio,  according  to  si)ecirications  ap- 
proved by  the  United  States  Department  of  Agriculture.  They 
will  insure  the  arrival  in  Pittsburgh  of  milk  from  Chicago  Junc- 


by  bulkheads  across  the  car  on  either  side  of  the  center  doorway. 
Each  ice  bunker  contains  six  brine  tanks,  which  are  filled  with  ice 
:'"^nd  salt  through  hatches  in  the  roof  and  are  arranged  to  drain 
aut(»matically  when  the  brine  reaches  about  three-quarters  the 
height  of  the  tank.  A  greater  depth  of  brine  may  be  retained  if 
desifed,  by  closing  a  three-way  cock  accessible  through  a  hole  in 


Side   Doors  and    Bulkhead   of   Baltimore  &  Ohio    Milk    Refrigerator 

Car 

tion,  Painesville  and  intermediate  pbitits  at  a  temperature  of  45 
deg.  after  a  run  of  five  hours.  It  is  also  claimed  for  the  cars 
that  they  will  retain  a  imiform  temperature  for  48  hours  with 
one  icing  when  the  temperature  outside  the  car  is  as  high  as 
SO  deg.  :  V 

These  cars  have  a  length  of  60  ft.  bvef  the  body  and  are  car- 
ried on  six-wheel  passenger  trucks,  the  external  appearance  har- 
monizing throughout  with  other  passenger  equipment.  Each  car 
has  two  ice  bunkers  2  ft.  5  in.  in  width,  extending  across  the  ends 
and  is  divided  into  two  refrigerator  compartments,  each  22  ft. 
6  7/16  in.  long,  and  having  a  capacity  of  130  ten-gallon  milk  cans, 


Section 


SBch'cn  B-B. 
Details  of   Bulkhead    Door 


the  bunker  bulkhead.  Handholes  are  provided  near  the  bottom 
of  the  tanks  through  which  tliey  may  be  drained.  The  bulkhead 
has  an  opening  in  both  top  and  bottom  covered  with  heavy  wire 
mesh,  these  openings  furnishing  a  means  of  circulation  to  and 
from  the  refrigerator  compartment ;  and  the  tanks  are  so  placed 
that  both   sides  are  accessible  to   circulation,  thus  providing   a 
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tiiat'clcvi'j'>j»<.ci  Uy  simjc;  <>»  -tliv .vvcVU-rii  railruafls  btiriiijiij  Lignite 
foal.  ;m«}  the  rc:»HUs  obtitiucrl  witli  its  use  wire  miv  '.^ratifying. 

.Fig.  H  allows  tlicfU-siiinilltTsiratitl  ill  l-i-i.  7  <kvtl..[ii(l  imo 
a  selt-dvaiirnj;i;  fn  •!«  i'lifl  for  1h  ah  .-uperhcattd  and  saturated  steam 
vnjijms,  amU  in  the,;  inind  «if  tlvc  writer.  reiire>eni>  ilie  best 
;a»7:a>V^'VlWnt   Ot^  ffUtrt.  Ciifl^  The    nqiered    -ttuk    aixl 

inside  stack  (^vitMisiitn  \viili  lar.iie  hell  nmuth  is  retained.  The 
e.\llau.■^t  hasc  has .  hcen  inereasv<l  in,  lenijth  a  snllicient  am.  ami 
>iV  .that  ihc,  lahh;  .ptitf  wiji  ho  the  im.'iier  di>tatKe  ahove  the 
fM>tt»ni,i  rhf'thv7S»BokeiK).\\    'Th(v^^  fn ■ni  the  cei>ter  <>t   tin- 

•.tshaii;st  .t«>  the  center  ■<•!"■  ilic  siih.iKel)<>\  has  Keen  re<iuced  in 
Jln|rlh•■l^^»  tJuit  iheie  is 'Inst  eiii.uyh  T'V.m  in  iriou  ■>!'  tlie  cyhn<ler 
sad4te:  Jy  .C^v^;  a   sHojj'  a  thv   >iU'ikeho.\   t<>  lift   tlie    engine 

■ollf  the  who' Is   \\  ith   a  craniiv  '    ;.  •..:''        :~     :>v  "       ';      " 

Another  le;tiire:>>i;  this  desfsmi  is  that  the  tahle  is  placed 
1rcl\ytei.l  Aoe^  fJMK/le   and    the   hasc.    so   that   any   change 

Tij  ■the   fS^hrMist   iio/-/lv  Xvill  .n<n.  ncttssitaic .  the   ronioval    of   the 


very   intuh    smaller   ;lian   tljat    ,i<ed   in   inaciice.   the   i)ath   of  the 
Cficapmg  sicnm  «honhi  he  the  ;  anie  regardless  of  the  diametef.     ' 


I)l\  [DING    THR    CIFlGUMFERFXCH   OF   A 

■'  \'t-  ■-•  ':■-■■■:[''     Kv  WM.  Ill  WOLFGANG-  '.';■ 'J-l''.: :^-' ■'■":'•' \ 

-A  lalile  for  dixiding  ihe  ci|ciunt\TeiKt?:-<it  a  circle  into  any 
nninlier  et^t  equal  iMn^.  hy  ine;|Ks  <if  .ehtkritii;;  is  givet^  below.  In 
the  formula  C'  =  /./  X  A',  (.."  i-ltiu  leiiL;ih  of  the  rf(jilircd  ch(trd 
in   inelus.   />   is   tie   diamvtiT  <  f  circle   in   inclus.  A'  is  a   factor 


depemhng  upon  .\  .  ;unl  A   i>  the 

the  circnmfertnci-  is  to  Ik-  di\i« 

hi  using  tite  table.  Iinil  tlie  ' 

in  iho  nde  the  \altie  of  A  >houi 


niindier  of  ef^iial  jiarts  into  which 

:-d.--.\\;\-;  :.-■':  ■-■:;/^\-;.  :>■/;■. -•--'v 

L-ired  value  of  A^  and  substitute 
ppo^ite  in  the  table.    The  value 


<.>l"  ('  thus   foujid.  w  ill   he -the  Ivlytl.i  of  cliKrd  reeniired  to  divide 
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tal»Ie    plate.      1'hi>  :i>vtiit vejtfb%  <^in    Mikado    iyi)e   loco-      tin-  eir<uinfeiencf  <it  the  circle  iiv  i>  tlie  .dtsirrd  number  ()f  ccjual 

niutiveS  nf  the   di.MUiisimis   sli<vt\ii    ill   the   illustration,   ihe   total      jiarts.     ..-  :  ''.■'..■ 


f?> 
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.    \veJght  of  the  .Mjj>erlreater  ;h'<;*:<ni^  hcing  2S4,.^()()  lb.  and  thc,. 

!!   SaturatA-d  >te.-ini  lo(-onr<;tiVe  27'j,0.^  lb.     It  gi^es  very  good  results 
guilder  all   f;tU;.l  con-ditioijs  an<l  is  ab.solnlely  self^cleaning. 
.:.'. During  tTk\  timV;  <'>f  the  devL^^^^^^^^  of  the  front  end  anangc- 

I'm-jft  tf>  tJie  ..self-cleariihg.  tyi-»c^^  noz/le  pattern  \va.s 

adopted,  the  l^ort•  Y'f  ubich  is  govvnud  by  the  >i/e  of  ihe  loco- 

•  TiV'tivc  and  ihe  k.iti<.i  ...f  f«el  burned,  and  this  one  pattern  answers 

■.;  for  att;  oj;  thv  heayjvr  e«gin^e^  '>    -; 

,  '/AVhilc  the-art'»iivg»'tiiC'nt.>hi>\v}f  111   Fig.  .f  is  aiii'licable  to  the- 

...  hcavief  i>o\\:er.  all  of  the  ff^iif  end  arrangimenis  are  designed 

with   the  >anie  lehuiVc  <hnnn.si..nis   aiifl   the   results   olitained   on 

,ali  classf* of  liic<»ni">ti.ii-<;s..e<.|iiippe«l   with  this  arran.gcnient  have 

■'been  aratiTyitig;   ■■'^["f.,'  ';.  •.»■'■:.-;;..-:.."■:/'■■.■  "^  ;v  ■  v  ■;  ; -•    ;'  ,/v''v,"..'' ' 

.-      The  fjuest'u^*!' very  »»fien 'arises  as  to  the  efficiency  of  (liflferent 

:    <»hapcd  ..ritices -in   the  c^ihaii^t  itnz/le  ancl    Fig.  9   illustrates   the 

divergiii.g  angles,  of  >team;  passing  throu^gh   the  nc^/zles   shown. 

which  fiiay  !fe. of ;  "H^  respect.     Tin    path  «.)f 

.  .escaping    ?team    was  <»bta^^^^  actual    measurements    with    a 

Goify^a^t   ba*'k   l*n>:4iirtu^.^^^^^^^^^  of  the   nnz/les    is 
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HAI.TIMOHH    &   OHfO  MU.K  RRFRIGKKA- 
.:..•:  ....;..  :.::y..x.  TOR  CAR  ■::■•.;:>  •,..;.- 


"Ttie    IJaltiinoit.'    M   ^  )liiu   hns    rc<;tnt)y    jiI;k<^V   t'^^r    tkiiyy  ;r<> 
fritrorator  cars  in   milk   service  Iiciwtrn  jM)jins  iu  Obiu  aniftlie 
IMltslniruIi  )ii:irki  t.  in  liu   i->  'n>irlK-tion  tvf  vvlvkli^iiii^-i.-il  attv^^ 
lias  bttn  tiiven  tu  pripar  s  iniiati<  n.    .  I  hv  tu-u  cars,aremiio<IrU'<l 
from  Avoo(li-n  ii-istal  c;ir>.  the  \vnt;k  hciiH;  (It.tne  at  tliC-  Mt.  CUirt 
shops  <if  tlic    I'.ahiinnrc  &   ( )liin,  acc<'r<Ivn.u  Vt^^  s|iCcirK"JtiHns  a{>-:- 
proved   )py   ilu-   riianl    Si;Ui>    Dopnrtim'nt  i>f   AjincldtUre. They.'. 
will  iiisun-  tlic  arrival  in  l'itt>l3urglj  <>»  milk  fpim. Chicago  Jim^^ 


Side   Doors   and    Bulkhead   of   Baltimore   &   Ohio    Milk    Refrigerator 

/;:■;• -;v.-  .-:■  >:-.^;;;    ;.-:'"■'■  :v  "•.■•■;  .'•      Car     ^  -:,-.;:■■  ''  :!  :"\---'  '■.■  -^:-"-  ''J---.-'- 

tion,  PaincsvilK-  ami  inirrnicdiatc  points  at  a  temperature'  < it' 45 
:  (deg.  after  a  riMi  nf  live  hmirs.     It  is  alsi)  c4aimv«V  fop  iljc  o*^^ 
tliat   tluy   will   retain   a   uniform  tcmiifrature   tor  4^5  himrsAviili 
oiu-    icinji    ulun   tliv   ti-nipi  raiurc   nntsi<Iv  tlvc:  car   is  as   luHh  ,»' . 

.i*:  ..These  car>  have  a  length  <»f<^0  ft.  over  the  lioUy  amtapc  var- 
■  ried  on  six-wheel  passenger  trttcks.  the  eNtefnal  appearance  haf- 
moni/inu  thrf>ugh<iut  with  othi-r  pa>senger  e(|uipnuiu.  Each  ear 
'.  has  two  ice  l-unkers  2  ft.  5  in.  in  wi'llh,  txtemiing  across  the  ends 
:  and  is  divided  irttotWorclrigeratwr  eoinpafthii'rits;  each  22  It: 
■6  7/16  in.  long.  I'nd. iiaving  a  cai>acity  <'f  l^O.tVn-ghlKiHjritlk  ckns, 


liAyht^Iki leads  avr<>ss  >tlTi-  car  '^ii  ehhor  sj<fe  oMht^  ceitter  <i«  >"^r way,;  '/, 
I\;icli  ice  lanik^.T  ctiiitaius  >i\  liriuetank*.  \vhich  -.ire'  tilled  wiib  tec 
Und  >aH"througli  '1iatclit;s  in  tin-  r^'of. jiud  afv  arraugejj  ^''^-  '^r'''"   - 
aitU'fiiiaticaIfy    vvhfn   llie   lirtni-    reaches  iiljiimtthjicx'Tqiiartct,"-,  tfic    : 
IretglU  Vii  fliv;  tatVk,     A  greatir  ikpth  of  hrfj^e  niav  he  tft-taitled  .if^ 
desire<l.  1>y  closiivg  a  tiirec-u  ay  v-  'ek  :arces»ij|,4e  lhr« 'itg^h  a  h4>l<L'^  i*i  '- 


■  i 


?:L-.*?««i/'<»  ■■-'■ 

f. 


Section. . 


Se.<.*!rn  B-B. 
Details   of    Bulkhead    Door 


the  btiiiker  bulkhead.  IlaiifJlirilvs  iift^  f>ro\i«le«l  near  the  bott<^ni 
<.if  tlve  tanks  through  ^\ hich  they  niay  /W  (IraiiifJil: '  l"he  iiulkluad 
has  an  opening  in  holh  toit  and  holtont  c^tvered  with  hc^ivy  wire 
mesh,  these  openings  iurni>iiing  a  nK-aus  of  circulation  to  antl 
frotn  the  refrigcrat<  >r  compartmeiit ;  and  tire  taidks  arv  >o  plaevd 
that  lK>th   sides  ire  accxSsihle  to  ctrcitihtion.  Ihu*  prttvidrtjg  4 
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maximum  radiating  surface.     The  siphon  which  fixes  the  depth 
of  brine  in  the  tanks  is  shown  in  one  of  the  engravings. 

In  remodeling  these  cars  practically  no  change  was  made  in 
the  original  construction,  the  insulation  and  interior  tinish  of  the 


of  -K  in.  Flexolith,  J  2  in.  air  sfaces  being  provided  between  layers 
of  the  cork  board  and  the  sub-flooring.  The  Flexolith  floor  is 
flashed  up  to  a  height  of  5  in.  jjl  around  with  fillets  in  the  corners. 
Across  the  car  at  the  bulkhead  pn  front  of  the  brine  tanks  a  gutter 


•Canya":^ 


Upper  Deck  Ra,  I 


'iJar^.  /ran 


ayy  Canvas 
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H., 


refrigerator  cars  being  applied  above  the  original  finish  of  the       with  adequate  drains  is  formed  i  i  the  Flexolith  to  give  proper 


postal  cars.     The  floor  insulation  consists  of  two  layers  of  1  in.       drainage.     The  floor  may  thus  be 


£ork  board  and  a  IV^  in.  top  floor,  above  which  is  applied  a  layer       cleaned  and  left  in  a  thoroughly  sanitary  condition.   In  the  center 


flushed  whenever  the  cars  are 


':.\ 
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compartment  opposite  the  side  doors  Agasote  is  applied  over  the 
Flexolith  to  take  care  of  the  excessive  wear  due  to  the  handling 
(if  milk  cans.     This  covering  may  be  easily  removed. 

The  sides,  ends  and  ceiling  are  insulated  with  three  courses  of 
Phoenix  car  insulation,  both  sides  of  each  course  being  covered 
with  paper  stitched  through,  and  air  spaces  being  provided  be- 
tween the  layers.  The  whole  is  covered  with  13/16  in.  yellow 
pine  sheathing  over  which  a  coat  of  white  enamel  paint  is  applied. 
Along  the  sides  near  the  bottom  are  applied  two  fending  strips 
to  prevent  the  milk  cans  from  scarring  the  inside  finish  of  the  side 
walls.  The  clerestory  is  ceiled  off  from  the  body  of  the  car 
and  the  ventilators  in  the  upper  deck  have  been  closed  up,  thus 
forming  a  dead  air  space  above  the  refrigerator  sections  where 
radiation  is  greatest.  The  hatches  are  provided  with  plugs  at  the 
bottom,  as  well  as  covers  at  the  roof,  which  provides  against  un- 
due radiation  from  the  bunkers. 

The  cross  bulkheads  at  the  center  of  the  car  are  4  1/16  in.  thick 
■and  are  provided  with  refrigerator  type  doors  which  effectively 
seal  the  refrigerator  compartments  from  the  center  section.  These 
doors  swing  back  against  the  bulkhead  when  loading  or  unload- 
ing the  car.     The  side  doors  are  in  two  parts  hinged  to  swing 


Make  it  the  duty  of  some  person  to  see  that  your  inspectors 
do  not  allow  any  cars  to  get  out  on  your  line  that  are  not  in 
good  condition,  and  see  that  all  agents  along  your  line  have  a 
good  general  knowledge  of  a  car  and  the  M.  C.  B.  rules,  more 
especially  the  loading  rules.  This  will  save  a  great  many  transfer 
orders  being  given  against  your  line. 

The    M.    C.    B.    rules    have    as    many    interpretations    as    the 
father  has  excuses  for  taking  his  hopefuls  to  the  circus,  each  per- 
son   will   claim   that   his   interpretation    is   the   only   correct   one.  = 
1  have  no  doubt  that  some  of  j'ou  will  say  this  is  wrong,  that  there 
can  be  only  one  interpretation  to  any  one  rule. 

Unfortunately    there    never    have    been    any    rules    or   laws    so- 
plain  but  what  somebody  can  and  will  misunderstand  them  or 
see  something  in  them  that  someone  else  does  not  see.     Some- 
times this   is  an   honest   difference  of  opinion   and   sometimes   it- 
seems  that  it  is  a  notion  taken  with  the  view  to  see  how  differ-' 
ent  they  can  be  from  other  people.  .'••.. 

Take   a    case   out   on  ycur   line,   where   there   are   two    inter- 
pretors,  one  inspector  working  for  your  line  and  one  represent-: 
ing  the  other  line.     The  inspectors  have  gotten  into  a  disagree- 
ment regarding  the  condition  of  a  car.     The  car  foreman  will 


Half-Sectional   Plan  and  Elevation  Showing  Brine  Tanks  and   Hatches 


■inward,  having  glass  panels  in  the  top,  which  with  glass  sash  in 
the  upper  deck,  gives  ample  light  for  the  center  section;. C -  .• 

The  Department  of  Agriculture  is  showing  much  interest  in  this 
-equipment.  Daily  records  of  the  temperature  of  the  cars  are 
being  taken,  together  with  data  as  to  the  quantity  of  ice  con- 
sumed and  other  information  bearing  on  dairy  product  trans- 
portation,  ..../■.••  _• 


INTERCHANGE  OF  GARS* 


.  ,;  BY  H.  BOUTET 

Chief  Interchange  Inspector,  Cincinnati,  Ohio 

It  is  of  very  little  use  to  receive  a  car  of  freight  at  one  point, 
haul  it  over  the  line  and  then  have  it  refused  by  some  other  line, 
as  the  railroad  has  not  completed  its  service  until  it  has  deliv- 
ered the  car  to  a  connecting  line  or  to  its  destination.  While  a 
great  deal  has  been  accomplished  toward  improvement  in  the 
getting  of  cars  through  terminals,  much  is  yet  to  be  accom- 
plished. A  great  deal  more  could  be  done  by  seeing,  when 
cars  are  empty,  that  all  of  them  are  put  in  such  a  condition  that 
they  are  safe  to  haul  the  commodities  they  are  built  to  carry,  or 
at  least  such  commodities  as  originate  on  your  line,  to  any  des- 
tination within  reason.    :-v^-   ■  ^K:'\V-  :^ 

*Froin  .1  paper  read  before  the  Southern  &  Southwestern  Railway  Club, 
j\tlaiita,  Ga.,   September  19.  I9i4. 


go  to  that  point  and  ask  his  inspector  what  the  trouble  is,  and;.'', 
the  inspector  will  tell  his  foreman  that  the  car  has  three  broken''.:"^ 
sills.     The  foreman  will  examine  the  car  and  find  three  of  the..-"': 
sills  with  a  crack  from  Yj  in.  to  1  in.  near  the  transom  and  he^.'. 
will   tell   his   inspector   that  these  are   not   bad   enough    for   re-  -r 
pairs.     His  inspector's  answer  to  this  will  be  that  he  has  beenS:"- 
compelled  to  card  for  such  defects  as  these  all  the  time  since  the**:-*: 
present  rules  were  in  force,  and  the  other  inspector's   foreman  'Vi 
upholds   him    in   setting  out   such   cars   and   will   not   accept   tliew;'; 
cars  without  a  defect  card      The  foreman  will  take  the  side  ofV?.- 
his  inspector  and  tell  his  master  mechanic  that  the  car   should 
be  carded  and  that  the  defects  are  of  such  a  nature  that  they... 
have  been  carded  for  all  the  time.     Finally  the  case  is  settled  by    •. 
the  other  fellow  carding  the  car,  after  it  has  been  delayed  sonWB- ■^:'■ 
three  or  four  weeks.     This,   of  course,  makes  the  inspector  of 
the  delivering  line  angry  and  causes  him  to  become  more  tech- 
nical in  his  inspection  to  enable  him  to  get  even  with  the  other 
line,  while  the  inspector  who  gains  his  point,  sticks  a  feather  in 
his  hat  and  says,  "1  told  you  so.'"    This  delay  to  cars  is  the  worst 
enemy  the  transportation  department  has  to  tight. 

Some  people  will  tell  you  that,  according  to  M.  C.  B.  rules,  it 
is  necessary  for  the  delivering  line  to  inspect  and  set  out  all 
cars  for  repairs  or  transfer  and  card  for  delivering  line  defects 
that  are  safe  to  run  before  the  cars  are  delivered.  Others  will 
tell  you  that  you  must  set  all  of  your  cars  for  interchange  on 


■'?."-.■ 
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iliaxihnini  r.nHatnni  surf  act.     The  <i]ili<iii   whicli  f'lxcs  tlu-  (K)itli       of  14  in.  FlcxoHtli.  '  j  in.  air  sj  ^ccs  T»cinii  i)r<>vi<1e<f  botwccn  layers 
tii  brine  ill  the  tank.-s  i.s,,shtnvn  in  une  <p1   the  eii.yraviiiy^. 
V  In  rtmii)delin$(  tliOHC  cars  practically  no  chaniie   ua^   made   in 


I'f  tile  cork  hoard  and  tlie  si 
flashed  up  to  a  heit;ht  of  5  in.  .1 
llie  original  constriKtii  III.  the  ill^ulali"Tl  ;ind  interiMr  litiisli  of  the       Across  the  car  at  thi-  hnlkhead 

■ ':'  i'.  ' :     '  -    '         ■  .  ■ 

.A-.!.^;;.-v;-*-.;K,_.^^./p] 


VuL.  J^iS,  \u.  \2    '  } 


)-Ho<;irin,ti.  The  hle.xolith  rio<ir  is 
1  around  with  tillets  in  the  corners. 
in  front  of  tlie  l>rine  tanks  a  gutter 
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refrijieralwr  cars  Iteiii^  ajjphicl   al>i>\e  the  <>riyinal   linisli  ot   the  wiiii  adefjiiate  drains  is  fnrinid  ii  tlie   I'lexoliih  to  .yive  proper 

.    jiostal  car>.     The  t1i>i>r  insulation  eonsist.>  of  two  lasers  of   1   in.  ilraiiiaiie.      1  he  lloor  ina>    ihiis  lie|llu>lKd   \\hene\tT  tlu'  cars  arc 

•.Cork  hoard  and  a  1 '  .s  in.  toji  ll.ior.  al)uve  which  is  applied  a  layer  deanetl  and  left  in  u  ihuroUKlib  slnilary  cundiliou.   In  the  center 
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ompartmctit  opposite  the  side  tloors  Agasote  is  applied  over  tlie 
i  lexolith  to  take  care  of  the  excessive  wear  due  to  the  handliiv!; 
f  milk  cans.      This  coverint;  may  he  easily  removed. 

The  sides,  ends  and  ceiling  are  insulated  with  three  courses  of 
Phoeni>i^  <raf  insiUation.  hoth  sides  of  each  course  being  covered 
with,  paper  stitched  through,  and  air  spaces  being  provided  be- 
uccn  the  layers.  The  whole  is  covered  with  13/16  in.  yellow 
pine  sheatiiing  over  which  a  coat  of  vvliite  enamel  paint  is  applied. 
\long  the  sides  near  the  bf>ttoni  are  applied  two  feiulitig  strips 
!o  prevent  the  milk  cans  from  scarring  the  inside  linish  of  the  side 
walls.  Tlie  clerestory  is  ceiled  oft  from  the  iMidy  of  the  car 
md  the  ventilators  in  the  upper  deck  have  been  closed  up.  thus 
forming  a  dead  air  si)ace  alx>ve  the  refrigerator  sections  where 
radiation  is  greatest.  The  hatches  are  provided  wilh  plugs  at  the 
liott<»m.  as  well  as  covers  at  the  ro. if,  which  provi<le<  against  iin-. 
hn-  radiati(jn  from  the  bunkers. 

The  cross  Indkheads  at  the  center  Of  the  car  are  4  1/16  in.  tliicfc 
and  are  provided  with  refrigerator  type  doors  Av hi ch  efl'ectively 
seal  tile  refri,!.;er;aor  comiiariiiunis  from  tlie  center  section.  These 
doors  swing  back  against  the  bulkliead  wlien  loa«ling  or  unload- 
ing the  car.     The  side  d(«»rs  are  in  two  parts  hinged  tt>  swing 


Make  it;  the  duty  of  some  person  to  see  that  your  riisiK-ct<.*«  . 
do  not  allow  any  cars  tu  get  out  on  ytjur  line  that  are  not  in 
good  Condition,  and  see  that  all  agents  alnng  your  litie  have  a 
good  general  knowledge  of  a  car  and  the  M.  C.   B.  ruUs.  tnore  ■ 
esiK'cially  the  loading  rules.  This  xviH-saVc  a  |{tcat  many  ttattsftir; 
orders  being  given  again«tt\y/«nr  line.  .     .,  ■•'-,;     v  /■^ -n        /      • 

The  M.  C.  n.  ruks  have  as  ntahy  interpret  at  ions  as  the 
father  has  escuse>  for  taking  his  h"pefuJst"  the  circus,  each  per-< 
soft:  will  claim  that  his  interpretatiKn  is  the  :*ii^]y  corrtrt  t»ne. 
1  Hiaveiii0  doubt  that  some  of  yiira  will  say  this  is  wroiijf.  that  there. 
can   Ik-  uidy  oiu-   interpretation   to  any  one   rule.      .^      ^.      , 

tnfortnnately  there  never  have  ljce«  any  rules  or  la>»-s'  *o 
plain  but  what  siAmebody  can  and  will  nTisiin«lerstand  tiieni  -O'  " 
/:seic-.stiniething  in  them  that  sonu^ntc  i4se:  <l«jesAHot  sei*.  '  S<»ilie^ 
times  tliis  is  an  honest  (litference  of  o^tinion  and  sometime*  it 
seems  that  it  is  a  nut Ton  taken  with  the  view  to  sec  how  dill'er^ 
vnt  thpy:  can  be  from  otlier  peopleL'^  ^   ^ -^    ^    'j  -:   •;..'.; 

Tafcc  a  case  vout  on  y<  ur  line,  \vhere  there  are  twu  riitcr- 
pretors.  ono  inspector  working   for  your  line  and  one  representr 
ing  the  ••tiur  line.    The  inspectors  have  gotten  into  a  disagree-; 
ment   regarding  the  condiliitn  V)f-a  car,     The  car. foreiuinv  will 


.".  ■  5 


V   ■  -Z': 
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/inward.  Ii.ixini:  .^la.*>  ]ianel>  in  the  to]),  which  with  gla,s5 '^ash  in 
%hc  upper  deck.  .!.;i\es  ample  light  for  tile  center  sect i<ai:"i  •/■■,' 
r  "1  he  Department  of  Agriculture  is  showing  nnich  interest  in  this 
ecjuipment.  Daily  records  of  the  temperature  of  the  cars  are 
being  taken,  toiiether  with  data  as  to  the  quantity  of  ice  con- 
.stinutl   aiid  other   infofmation   bearing  on- -dairv   |Vro<h(ct'  traus- 

•<P(>rtation.:;;.    V!; ■.^: •'•.'■  ;V; >'vv--  J  •   ■  V'!.-'. '^ ■•■:■' ^;-:--'.-v.;;^''-V>;^';  .■  ■  ■■":■'■.- 


;';.;^.vc,;ts.>^  interchange' of  cars* ,;ry-^-^^ 'm;.;;;; 

-■'■".•■:    ■';'.■';     Chief  Inlerchantie  Inspccliir,  Cincinnali,  Ohio    -.;■- : 

•   !t  is  of  very  little  use  to  receive  a  oar  of  freiylit  at  one  jioint, 

4uuil  it  (iver  the  line  and  then  have  it  refused  by  some  other  line, 

as  the  railroad  has  wot  completed  its  service  until  it  has  deliv- 

:ered  tlie  car  to  a  connecting  line  or  to  its  dt.'Stinalion.     While  a 

;great    de.il    lias    bei-n    acconip!i>lied    toward    improvement    in    the 

:getting   of   car>    throuyli    tvniiinals,    much    is   yet    to.be  accom- 

'phshed.      A     i^riat    deal     more   coiild     be   done   by   seeing,    when 

cars  are  empty,  tli.it  .ill  of  iliem  ;ire  put  in  such  a  condition  that 

they  are  safe  to  haul  the  commodities  they  are  built  to  carry,  or" 

at  least  such  commodities  as  origiiiatc  .oil  yi|iUr  line,  to  ^ny  desr 

•tination  within  reason.'  ).■'■ '^ ''''"/:■-■':'■'''  ■\''-''.':''    ''''^'-^' '  :  V 

:'       'from  a   j^ni^cr  rea<l   before   the    Smitliern   &r  •Souilnve>tern    Railw.iv   Club, 
:^ttaMta,  i'>:\..    SepH^mlKi:  .i9,   1«14.      ;         ^  .^:        4;:      _i  .      :..  V. 


go  to  that  point  and  ask  his  in^jHmor  Vvlfiit  the  tToiil)1e  is.  and 
the  iijsjteet«>r  will  tell  his  fofenuuj  tlial  tlie  car  has  threv  l^rokch 
sills.     .The  forenian  will  vxamine  tlKv  car  and  tind  tliree  <»t  th^v 
sills  witli  a  crack  f rom   •  _■  in.  to  1  in.  near  tlte  transom  and  he .. 
will,  tell    his   iiijiiKCtor  thai    these   are   n.it    l>a<l   eiKnigh    for    rv-., 
pairs.  ,f  lis  ins|>ector"s  aiisw<*r  t<v  this  will  Ik"  that  he  has  Ikpcii  ' 
;com()elled  to  card.f^or.suehdi'fects  as  these  all  the  time  since  the :. 
present   rules  wvre   in   force,   amb  the   <>t her   insiK-ctor's   foreman 
upholds   hiin    in    .>;cttitig   out   such,  c.'irs  atnl    will  not   accein   live 
cars  withoiit  a  defect  card.     The  foreman-  will  take  the  sr«te  of" 
his :  insfiecttir  and  tell  his  master  nu-clranic  tlfat"  iVm?  <"it  sli< nild  - 
be  carded   and  that   tlie  <lefecL>.  are  of  siich  .n  naturr  tliat   they 
have  been  carde<l  for  .all  ihe  time.  :  l-'inally  tfie  C.'ise  is  settled  liy> 
the  other  fellow  carding  tl;e  car.  after  it  hys  been  dcMa><Hl  Si.tnc' 
three  or  four  atcvIcs.     This,  of  cnmrse.  tnakep '  ttic  inspector-:  ^»^". 
the  delivering  line  .'ingry  and  cause's  him  t<i  beor>nu'  more  tech-^ 
nical  in  his  inspection  to  enable  him  to  get  even  with  the  otherl„ 
line,  while  the  insjiector  who  gains  his  point,  sticks  a  feather  in" 
liis  liat  and  says,  "I  t«d»l  you  si>.'*  -  This,  tielay  tf »  cars  lis  thcj^norst  - 
rcrK'myiiHv  trail si>(.>rtat ion  dep;irtment  has  to  ligltt.    '  i 

Some  fx'ople  will  tell  you  that,  according  to  M.^.  R.  rulesl  n 
is.  neces.sary   for  the   delivering   line  to   inspect   and   set   out   all 
cars  for  repairs  or  transfer  and  card  for  clehvering  line  defects. ; 
that  are  safe  to  run  bef<  «re  the  cars  are  <lelivere<l.     Others  «-iiJ yV 
tell  you  that  you  must   set  ;dl   of  yoitr  cars  for  interchange:: 'JO- 
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a  certain  or  delivery  track,  when  the  cars  will  be  inspected  by 
tile  receiving  line  and  after  inspection  the  delivering  line  must 
come  back  and  take  out  all  of  the  cars  for  repair  or  transfer 
Others  will  tell  you  that  what  is  known  as  Twentieth  Century 
Inspection  is  M.  C.  15.  rules. 
';::■-;  Xow  let  us  sec  if  we  cannot  get  at  a  common  understanding 
of  tliis  particular  matter.  The  preface  of  the  M.  C.  15.  rules 
says  in  substance,  that  car  owners  arc  re>ponsiI)le  for  orcjinary 
wear  and  tear  in  fair  service;  railroads  handling  the  cars  are 
responsible  for  damage  done  by  unfair  usage,  deraihnent.  acci- 
flent.  etc.  Ihe  rules  then  go  <>n  to  dcline  a  large  number  of 
defects  in  accordance  with  the  preface. 

The  M.  C  B.  rules  arc  given  us  as  a  basis  on  which  to  work. 
The  writer  takes  the  stand  tlat  it  does  not  matter  where  a  car 
is  inspected;  whether  in  the  delivering  or  receiving  line's  yard, 
as  may  be  agreed  upon  by  the  roads  interested;  sometimes  local 
conditions  determine  this  (juestion  so  there  can  be  no  liard  and 
fast  rule  about  it.  It  is  understood  that  the  delivering  line  is 
held  responsible  for  any  damage  that  may  have  l)een  caused 
to  cars  by  unfair  usage,  derailment  or  accident,  or  any  missing 
material  that  caiinot  be  charged  to  the  owners  of  the  cars  in 
interchange.  r  •"       •  " 

•:.  Let  us  take  tl:e  situation  at  Cincinnati.  The  majority  of 
interchange  is  made  through  switching  lines  or  through  two  or 
three  yirds  by  the  delivering  line,  the  distance  between  some  of 
the  delivering  line  and  receiving  line  yards  being  26  miles. 
There  are  several  methods  by  which  inspection  and  interchange 
could  be  made,  all  of  which  the  writer  claims  are  within  the 
scope  of  the  M.  C.  B.  rules 

iirsi. —  It  could  be  made  by  the  receiving  lines  putting  their 
inspectors  in  the  delivering  line's  yard  and  after  tlie  cars  are 
side  carded,  inspecting  and  marking  out  such  cars  that  they 
want  repaired,  transferred  or  carded.  Cars  passing  the  inspectors 
as  O.  K.  for  service  could  be  switched  oiit  and  delivered  to  tiie 
receiving  Hue.  :^J  V>-/r  ■^.  :"' . '  -S  .'  .  ':■■:■';'.' •.■'':'y.'-  ''''^'JV.^  --^y.'  ...•■:' '.J'^.- 
■  •  Sectfiid. — Cars  could  be  inspected  by  the  delivering  line's  in- 
spectors and  cars  that  they  think  should  be  repaired  or  trans- 
ferred, for  defects  that  they  think  should  be  cared  tor,  should 
be  carded  and  delivered  to  the  receiving  line.  .•  ■■■■.:.■'■  ■■".'•■■'.■"-^  "■:■■  ■•'■ 
■^i;\  Third. — The  inspectors  could  be  placed  under  the  ciiicf  inter- 
change inspector,  and  cars  inspected  in  the  delivering  line  yard ; 
cars  that  are  required  to  be  set  out  could  be  marked  out,  those 
requiring  repairs  could  be  repaired,  those  requiring  transfer 
could  be  transferred  and  tliose  rc<iuiring  cards  could  be  carded. 

I'ourth. — Cars  could  be  given  a  safety  inspection  in  the  de- 
livering line  yard  by  the  delivering  line's  inspectors  to  see  that 
they  are  safe  to  go  to  the  repair  or  transfer  track  of  ^he  receiv- 
ing line.  When  they  are  delivered  in  the  receiving  line's  yard 
they  could  be  inspected  by  the  receiving  line's  inspectors,  cars 
that  require  repairs  or  transfer  could  be  set  out  for  the  neces- 
sary work  and  the  cars  requiring  cards  could  be  carded. 
%;..  Now  let  us  see  the  advantages  and  disadvantages  of  these 
different  plans,..    -  ■•v....^;  .     C;;    .v  ;     \;  ;.' .  -/^ 

First  sys trill. —it  would  he  necessan,*  for  the  lines  to  have 
twice  as  many  inspectors,  or  more  than  would  be  re(;uired  under 
the  other  plans,  as  no  road  would  agree  to  have  a  car  inspected 
in  a  foreign  yard  and  then  switched  and  handled^y  a  foreign 
road,  without  its  again  being  inspected  when  received  in  their 
yard.  You  would  have  the  advantage  of  having  all  bud  order 
cars  set  out  in  the  delivering  line  yard,  consequently,  you  would 
only  receive  good  cars  or  only  such  bad  cars  as  were  made  such 
after  inspection. 

Again,  it  should  be  taken  into  account  that  no  inspector  would 
take  any  responsibility  if  he  was  placed  in  the  delivering  hue 
yard;  if  there  was  any  question  at  all  he  would  set  the  car  out. 
His  foreman  would  not  take  any  great  exceptions  to  this,  for  if 
the  delivering  line  foreman  came  to  him  and  told  him  that  his 
inspectors  were  too  close,  the  only  answer  would  be  that  they 
were  "not  any  closer  than  your  inspectors,  for  your  inspectors 
are  doing  the   same  in  my  yard,   and  when  you  have  your   in- 


spectors set  out  only  such  <  ars  as  should  be  set  out,  I  will  have 
my  inspectors  do  the  same.'  The  consequence  would  be,  if  you 
did  not  have  a  chief  interc  lange  inspector  or  assistants  located 
in  each  yard  both  day  and  liiglit.  your  line  would  be  blocked  in 
24  hours  with  cars  that  th«  receiving  line's  inspectors  had  set 
out  for  repairs  or  transftit  when  in  fact  a  great  number  of 
them  should  not  have  beenlset  out.  You  have  delayed  freight, 
caused  extra  switching  and  Iconsequently  created  additional  ex- 
pense, and  also  created  a  feeling  with  the  shipper  that  you  had 
not  attempted  to  give   him  me  proper  service. 

Scciiiui  systriii. —  It  has  neler  been  found  that  the  delivering 
line  will  inspect  and  card  alj  cars  that  the  receiving  line  wants 
carded  or  set  out  all  cars  tliat  the  receiving  line  thinks  should 
be  set  out,  either  for  trans fe  •  or  repairs,  nor  will  they  card  all 
cars  for  defects  that  the  rece  ving  line  wants  carded.  This  sys- 
tem has  been  tried  at  every  1  irge  interchange  point  in  the  coun- 
try and  has  never  proved  ;  atisfactory.  You  have  all  of  the 
work  to  do  over,  as  you  are  not  satisfied  that  the  other  fellow 
has  given  you  all  that  you  si  ould  have  had  and  as  you  have  to 
answer  for  the  safety  of  equipment  going  over  your  line,  you 
want  to  know  positively  th;  t  it  meets  all  requirements  and 
therefore  will  have  your  own  men  inspect  the  cars  as  they  come 
to  you.  ._.-/-^  -^>:/:-"-.:r'::  ^T   •v.C''/-v'-"-<''  ■■•  'Y\  '.:■■■''■ 

l  hird  system. — This  does  not  always  prove  satisfactory  as 
the  men  you  employ  are  under  another  man's  jurisdiction  and 
supervision  and  you  are  not  always  able  to  get  the  desired  re- 
sults, as  the  instructions  that  you  require  for  your  particular 
line  are  not  always  carried  omt  in  the  manner  you  desire,  the 
instructions  issued  to  inspectfiAs  being  of  a  general  nature  and 
about  on  a  par  with  what  all  tl»  roads  require.  In  this  way  you 
have  your  work  to  do  over  for  about  the  same  reasons  as  given 
in  the  reference  to  the  second  s}  stem. 

I'ditrlli  system. — This  has  s  )me  disadvantages,  but  in  the 
writer's  opinion  has  a  great  n  any  advantages  over  the  other 
systems.  Vou  have  the  disadvantage  of  bad  order  cars  coming 
to  your  line  either  for  repairs  oi  transfer,  which  is  offset  by  the 
cars  in  the  same  condition  going  jfrom  your  line  to  the  other  line. 


The   advantages   arc   numerou; 
having  your   own   insjiectc^rs   in 


your  own   supervision   and   you    can   require   them   to   use   their 


judgment,    according    to    the    ins 


You   have  the  advantage  of 
your   own    yaril    directly   under 


ructions    given    by   you    in    the 


marking  out  of  cars  for  repairs  tr  transfer. 

Every  car  that  they  mark  out  s  brought  to  the  immediate  at- 
tention of  the  car  foreman  and  for  every  car  that  they  mark 
out  that  should  not  be  marked  ojt.  you  have  the  remedy  which 
you  can  apply  directly.  Ihe  co  iscquence  is  that  they  do  not 
mark  any  cars  out  that  \ou  do  not  want  marked  out  and  in 
this  manner  save  a  lot  of  switch  ng  and  confusion.  Again,  if  a 
car  shoidd  have  a  cotter  key  out  or  require  other  slight  repairs, 
which  the  inspectors  could  maka  in  less  time  than  they  could 
mark  the  cars  out,  you  will  havelthem  make  these  repairs;  but 
if  the  car  was  in  the  other  person's  yard  the  inspector  would 
claim  that  he  was  sent  there  to  infepect  cars,  not  to  repair  them. 
Ihe  fourth  system,  as  describee  above,  is  the  way  that  the 
interchange  is  done  at  Cincinnati,  find  it  is  believed  to  have  ac- 
complished the  best  results,  keeping  the  cars  moving  with  a  mini- 
mum loss  of  time  and  not  setting  cars  out  unnecessarily,  only 
setting  out  such  cars  that  are  liable  to  cause  damage.  The  in- 
spectors in  the  receiving  line  yard  card  for  all  defects  on  cars 
that  they  do  not  wish  set  out.  |  ■:'-X^'  w'-'-'ir'; 

The  assistant  chief  interchange  inspector  visits  each  \ard  each 
day  and  cards  all  cars  set  out  for  repairs,  combinations  and 
heavy  defects.  This  method  of  carding  has  been  in  effect  a 
little  over  two  years  and  while  there  have  been  some  cases- 
where  the  inspectors  have  been  wlrong,  where  we  have  been 
compelled  to  give  rebuttal  cards  ;  to  straighten  the  trouble, 
I  have  the  first  case  to  find  where  tie  inspector  wilfully  misused' 
the  cards.  There  is  no  set  back  oi  cars  for  bad  condition  ex- 
cept on  instructions  of  the  chief  bnterchange  inspector,  con- 
sequently the  number  of  set  back  cafs  is  a  minimum.  ........ 
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Coach  and  Combination    Car,  63  Ft.  Long  Over 
End  Plates  and  Carried  on  Four   Wheel  Trucks 


-;;/:•=:: 


The  Central  Railroad  of  New  Jersey  has  recently  placed  in  tween  the  platform  en<I  sills.  The  web  plates  are  spaced  18  in*  •.!.;;>'," 
service  67  steel  coaches  and  nine  steel  combination  cars  built  by  apart  and  are  2  ft.  4  in.  deep  for  a  distance  of  10  ft.  8  in.  on  rV'/-.' 
the    Harlan    &    Hollingsworth     Corporation,    Wilmington,    Del.       either  side  of  the  center  line  of  the  car.  tapering  to   18,'4   ia.^;i-\[:^.j- 


m  K — ^W — -->h— +■ — ---f^^ 


Floor   Plan   of  the  Coach 


These  cars  are  63  ft.  long  over  the  body  end  plates  and  72  ft. 
2  in.  long  over  the  buffers,  the  truck  centers  being  49  ft.  apart. 
The  coaches  have  a  seating  capacity  of  78.  while  the  comhina- 


at  a  point  6  ft.  4  in.  further  on.  There  are  3.1^  in.  by  3^  in.  by 
5/16  in.  angles  reinforcing  the  web  plate  both  inside  and  outside 
at  the  top  and  bottom,  in  addition  to  which  there  is  a  29  in.  by 


,    ;-.,  .  :    ....;...... i         Steel  Combination  Car  for  the  Central  of  New  Jersey    ,..  .  -■.■••..•.. 

tion  cars  will  seat  51  persons,  and  have  a  baggage  room  22  ft»     '  j4  in.  top  cover  plate  59  ft.  7^  in.  long.     The  side  sills  are  6 


Ayi  in.  long.     The  framing  of  both  types  of  car  is  similar,  and 
the  description  which  follows  will  be  confined  to  the  coach. 


.UNDERFRAME 


The   principal   member   of  the   underframe   is  the   center   sill. 


in.  by  3j4  in.  by  7/16  in.  angles.    :         . -^•.    ..••-';•• -.■'  .    ■•  '  .-..^ 
The  body  bolsters  are  built  up  of  5/16  in.  pressed  diaphragiii, 
with  a  y2  in.  by  20  in.  top  cover  plate  extending  the  width  of 
the  car.  and  a  Y^  in.  by  16'/2  in.  bottom  cover  or  tie  plate,  9  ft. 
10^  in.  long.     There  are  two  crossbearers  placed  5  ft.  8  in.  from 


which  is  of  the  l)uilt  up  fishbelly  type,  and  extends  through  be-      the  center  line  of  the  car.  and   two  intermediate  crossbearers 
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, '.    n  .Ccn:Uji  ,!>r  (M  the   cnr>   will    l.e   »i!*pv<-te<l  by 

^  U>v  TicvK  in.-ipcctitiu  tiii;  (Iclhcring  line  nui>t 

.•cf0H-  Iwck  aii({  take  I'iu  aH  n/.tlic  oars   iLr  .rvintir  "r  tranvivr     . 
;      Cithjcri  wiji  tyll  •.v<>»  tiiat  What  i.s  kni>\vn  as  'Iwiiiti*  tli  LViitury 
'  :.     1ns])ci-fii.iii   i--    3il\.  V.    II   I'uKs. 

•  •NVvvl  icf  vv-s  '■Co  ii  Ave-  cnhij" 't  };ct  iit  a  Ci >nini< u)  uu<kr.->ia»i<hiifi 
:  ;-  oi?  tiiifi  ^ulrtiouli^r;.^tUHlVvr.  ;  The  jiro/jiv-c  :i>l,  tlxc  M.  C^  15.  rtilcs 
'.  VsTijs  Hi  jftiljstriuee,  -vhai  -of  u\vtvirs  ari\  ri-i*''iiMliic  f'^r  */r<lin:iry 

\v«.-jir  ajiti   tvxit-  ui  iVtir   >ervii-e ;  .ruih''JUits  iiaiidlini'   the  cars  are 

■  rcs)>^•il^^hkv  |i>r;<i;?pja?ie/^^^  inH'aif  usa^c.   (lorailhu-m.   acci- 
tleiTt,.  tic.  ^   *.^'V:  rtiKs  vh<  n  iiu  i>ii   V'-r  fleiine  a  iarm'  rumihtr  <>i 

'''■    tU'ttAvt>  in  :VeeVir«K'»iv\^'  v\  iiii  thi-  iM-cKtei-. 

'I  he.il.  i  ..  li.  rtlles  arc  .t.'ivon  us  «>  a  hasi>  ►.ii  wiiich  !■.'  wirk. 

_ ,  The  ,\\rticr  taiivs  the  starvi  ii:atft  :»!«ies  iiMi  nnuten  wIhti-  u  var 

is  ivl!*|Micttcl ;  whtthi-r  in  the  .ililiyiritiu  <  r  re-Hrviiit;   hues  \  :ird. 

:     ,  .:v.s  niay  he  .•iyne<T  \liiini  hy  tlu'  T'TuIs  imiTistt  <I  :  ^i-iTmiuus  I<>c;il 

;     ojivrhti' hs.  <letehv;iv'.v  this  <!iie.">ti»'ii   >•'  there  eaiv.  In-  ii"  Iriril  ami 

_     last   r«le  al«.m  .u. '.;  It   ts  iifuler^t';""!   that  the  <U'liveriiii;   line   is 

•  helf}    re>Viv'nsihU' .  for   ;>Vjy  uamaiiv  tiiat    may    havr   heen    eaiHt-vl  . 
■-'    !••  cars  hy  iuiiair  vrsiijiei  ;<UTaih)U'nl  ur  .'icciilem.  or  any  nii-isint; 

",    iMaitrt.-i?  that  eaiuut   lu-  eiuirgcil  in  the  "vvners  nf  iljc  c;irs  in 

;;  ;  iiiterchanti^  •;■"..    '-.;  ^y;  •:;':,-' ■r''^.:';^,-  :.■    ■■'■'■  '  ■  .■ 

.  y.   t-et    (IS-  take    tl  e    sitiiatioM    at    C'incinhati.       Tiu     maj-rity    of   ; 

■  .  iuj^Vfchaii^r  is  inadc  thfMirj;lr  s\vitchin,y  linvs  ";r  ihrnUL:]!  tu>>  <<r 

three  ytrilshy  the  <lflivcrir.y  Tine,  the  disianci-  lietwiiii   •.. Miie  "f 

'       the    (KliVOrjnii     liuv    ai'<I'recei\in!i   title  .y;ir(l>    Ix-inii    Jd    niilv>. 

.  Tkel"e  Wv  se\e;ral  ineihiJ«1>  hy  whteh  hi-ipeclii'M  ami  intirihanye 

,,.    cottlfl   lie   nva^K'.   uH'<>f. which    the   wriitr   rlaini>    an    uhliin    tlu- 

;  ic^l  •»•.<. ►ft  ln;M;  t.   1,k -riiU;s 

■ ;   ;     /7>:jf/.--lt,  oaihl  JH-  made  hy  the  rccvivinil    lines   piitlii'i;   their 

ms-iiecr< ifs   in   tire  dcUveriitiiJiine's  yard   and   ai'ttr   tin-  cars   are 

•'  side    carded/  inspect ini;.  ;k'd    tnarkini:   lmt•^"l^•h    car^   that    ihey 

waltt  reptiired;  .tran>lerred  <>T  car«Ie.l.    I'.irs  iiassiny  the  inspectors 

,  as  O.   K.,P^r  service  cuiihl  lie  sxvitc  u.i>t  '"id  <leli\ered  to  Itie 

'.  y_i^eve»vinS-"Hmv'-vy...vy-';;  ■'.■;  '  ■'■■■■:^'  1 1 ■■•■:■,/'■}■■- .  '■  '-     '  ■.  '''■■'■  .■-;  '■'::■  >>  '. 

.,';  ;     \y<c«';;</;  — Oir^  c<iuW virc  hy  the  dvliverim^   Iine">   in- 

j.-s]KCt^>rS";itid  cars  that   they   think   should  he   repaired  ■  >r  irans- 

<  ••  iVfreviv  iVr  deJecUsi  that   they  think   sJiould  lie  cared,  for.  shoul'j 

—  die  carded  aritl  delivered  ti»  the  rectivins  line.       '  •      ■  .   v 

■^^.^    ••  T^^  he  pkicid  under  the  chiei    inier- 

vkanse  inspectifr,  anil  cars  inspected  in  the  deli\  eriny  line  yard: 

'.-cars  ih.'it  are  re«piired  t*(  he  >er  Out   coiihi  he  marked  out.  those 

.     re^itliriu.y    rejiairs"' cot>?d    he    repaire<l.    vhost-    reijuirini;    transler 

/'vCf.ijihi  he  friuisterrt'^l.  •'"♦'' h''''eryquirinr4  could  iie  eardiil. 

y:         /')/«v7//;--.rars   coiild   he  «iv^       a    safety    hi>pection    in    the   de- 

:    *    Iiverii>,:i  iiiie  yard  hy  the  •'vhverini.i  line's  in-pectors   to   ^le  tlwil 

..  ;  fJiey  fiTe  sate  to  i;^^  totlie  iVp^iir  or  tmnsur  ir.-ick  of  .the  receiv- 

:..■..  .in-line,     \\hin   fjiey  jitre  <leHvvred   in   the   recefviiiy   line's   \.ird 

';■;.'  tln-y   fraild   he   inspected' hy   the   foceiv  iny    Hne'>    inspi'cfor>.   cars 

■  -    that  rtqiti re  repairs  <»r  frajisfer  could  he  set  out    for  the  neces- 
.     :  sary' \v'>rk  sui(l  the  cars  re«(UirTns^  canls  could  lie  cariied. 

X<i\v-  let  11^  M'e  tlttv  lulvantu,ues.  ainl  dis;i<lvantai:es  of  tlie^e 
'    >  tHfferent  ■plaiJ.jfv.-.y  •■;  ^  y\..';..%  y-^;-  •'■';;<■■  ,;-     ..'      •     -  "     ..•,...■ 

/  mv/    A\v.v/i:Wi!:~lt    wotild    he    tU  e-i'ssary    fi  .r    the    lines    to    have 

-•^   .twice  as  intiiiy  in>pect<'rs.  oi   niore  than  uoiiM  In-  ret;uired  under 

.■;   .  the  other  jikiiis.  as.  iio  r«Vad  woidtl  a.i;:reu.t«i  have  .i  ear  in^pecte-l 

,   ir»  Ji  forrijin  yard  and   then   switehed   and   hamlled   !>    a    I'^reii^n 

■  toad,   without   its   a.uain  .  heiny   inspected   when    reeeixetj    jn    ileir 
'   .  yard.     \ < 'U   wouhl  have  t*^e.  advantage  oi    ha\in;^  all   !i'd   order 

. '    cars  set  uiit  in  t ho  <K'It\ er i njt  litie  y ur d. ■  ,ct >n >ei i u e n 1 1  > .  > -■  u  \\ ■  •  ul d 
■'  .;  only  receive  ^fnu}  crijFs  oruflh'  Miclf  had  cars  as  were  made  such 

after  inspeetioji.  ;     .  ■: 

:',         A.yain,  It  >houhl  he  taT^ni  inio  liceount  that  n>  in<pert..r  wuM 

•  take  any   resf«(nsihvli.ty  if  he  W'a*;  |>lace«l  in   the   .leli\<.rinu  line 
'   -'.yard :  if  tirerc  Wasany.  tincsti.ou  at  .dl  he  woidd  -et  the  car  <'Ut. 

lli>  f«ri-ni{-H  \v^  uht  lU't  take  ;tny  jireat  exceptions  t"  ihix.  lor  il 

■V    the  tlehveTtn.ii  line  ;f«»i'eman   came  to  him   .md   t..ld   him   that   his 

;-    fnspectors  were  t"<>  close,  the  only  answer   uould   le  that   tluy 

'■:;.  ji-cre^  ''not  any  ekiser  than",  ym-tr  iilspejCtors*   f< 'r  y<  iir   in^pec;.  ^rs 

•  are   th'jini,'   the   satne   in   n>v  y;rrd.  and   wlien   yu   Iia\e   _\"ur   ni- 
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.sjitctor-s  ^et  oui  .'iil\  ^iK'ii  Jars  :i»  .-houM  he  ^el  out.  I  will  have 
my  inspector'-  do  the  saine.l  The  consequeiTce  would  he;  if  you 
did  not  have  ,1  chii  f  intircl.intiv  in.spector  <ir  a^si^t.antst  located 
in  eaci)  yard  lioth  day  and  |ti;..;ht.  your  line  Would  ho  hlocke<l  iiV 
_'-!  hour-,  with  car-  th.it  thf  recei\  ing  line's  insiiectors  had  set 
•  Hit  J«?r  TA'fiairs  4ir  tr.in-fuA  uh»n  in  i;nr\  a  .areaX  nnnihcr  of 
thetn  .shoidd  tioi  have  heen  Va  >u\.  ^'ou  iiavc  (l<.I;iy<.<l  freight, 
cau?e<l  extra   -witchinj;   and  fonset,uent!y   created   additional   e.\- 


leuse,  and  al>o  created  u  let 

itot    aitemiited   to   t;ivf   hiiii   1 

S,i-'i!tf  s\:ftcni.—  \t   h..>   nc 

line  will  iiispect  anVl  card  all 


iiiii   witli   the  shippyr  thiit  yuu  had 

le   proper   service..:  ::'"■■;;  • '^ .'[■■'     ■ 
er  incn   found  thai  the  (li'liveriiig 

rar>   iliat   the    recefx  iui.;    line   wautS 


earded   or  set   out   all  cars  illu   the   rcceiviui;   Hik-  thinks   should 

ht.   sei  .■»!.  eitlur   for  tran-fej  or  reiiair.s.  nor  will  they  card  idl 

cai'.s;   iV.r  def.it-   that   the   n.ei- 

tiiti  ha>  iieen  tried  at  every  I 

try    ami    has    never    proV'..-d    > 

Work  to  do  over,  a.s  you  .are 

has  gixeii  >ou  all  that  Vo.i  sh 

.in^wir    f'^r    the    >afely    of   v<|U 

w:nU.    to    know     jM.sitively    tlui 

iheret'ure  w  Ul  have  vour  own 


iiiL;   line  wants  i;;vrde<l.     This  sys- 

.L;e  intercliani;e  jfiiit   in  the  Coun- 

tisfactorx.      ^'oit   have   all   of   the 

not   satisiied  that  the  other  fellow 

■  nhl  li:i\e  had  and  a-   \(>u  have  to 

•nient   lioing  (jver  your  line,  yuu 

it    nuet>    all    re<|uireinents    and 

leii  inspeci  the  c.'ir>  as  they  com« 

ti>  you. 

I  lit  III  s\sli'iii. — This  «locs  ot  .ilw.iys  pi:i'\e  satisfactory  as 
li'.e  men  you  employ  are  tmcUfc-  aiioilur  man's  jurisdiction  and 
su]ier\  i-ii  11  and  \ou  art'  I'^i  alw.iys  ;iliK'  t"  get  the  desired  re- 
>ults.   as    the    instruetiitns    th:itl\ou    reijuire    nr    xnir    particular 


line  are  not  .always  c.arrieo  oU 
instrueti' jiv  is-ued  to  inspector 
ahout  on  a  jiar  with  what  ;ill  th 
have  your  work  to  do  tiver  for 
in  the  reference  to  the  second  s\ 

I'lHtrth  .yv.\'.'<"///.--TI:is  lias  - 
writer's  (.pinion  has  a  jure.il  n 
>;y.s(oins.  N  ou  ha\e  the  dis.MK; 
to  y.  ur  line  either  for  rejiair-  >^ 
cars  in  the  same  condition  i-.i-im: 

The    .adxantages   are   numerouj 


in    the   manner  _\>'U   «lesire\   the 

lieiiig   of  a   .general   iiature  and 

road-  require.     In  this  way  you 

iliout  the  sunie  reasons  as  gix en 

sU'lll.  .     ;       .     .. 

ime  dis.-idvainages.  huf  hi  the 
any  adv.anfages  .  ,\  <r  the  other 
ita.ne  of  had  onlvr.Cars  coining 
tran-fer.  which  i.s  i(rf*.et  hy  the 
from  your  line  to  the  other  line. 
N  ou    have    the   adv.int.aiie   of 


h.isiiiu  y> air.  .own.  inspectors  iiily<;iur  o\\  n  \ard  directly  uixler 
your,  own  shpervisioii  and  yii  lean  ri'i|uire  them' to  u-e  their 
judgnum,  aeeording  to  the  inrlructi'iis  .yi,  eiv  hy  -y^m  in  th§. 
fiiarkiim  out  of  car>  for  rejiairs  Ir  tr.iiisfer.  -  ^      . 

Every  car  that  they  mark  out  Is  hrouglu  to  tin  immediate  at* 
teiitioii  iif  the  car  foreman  ami  I  for  every  ear  th.it  they  mark 
out  that  sh.iuld  not  he  m. irked  ojn.  you  Iia\e  the  remedy  which 
y  u  can  apj.lv  direetlv.  I  he  e'/n-eMuence  is  that  they  do  tiat 
mark  ;in\  cars  out  '.hat  \ on  d^ I  not  want  ni.-irked  out  and  in 
ilii-  manner  save  a  lot  •  m"  -w  itchliiu  .and  confusi..n.  .\gain.  if  a 
car  should  li.ive  a  cotter  kiy  out  \'r  re(iuiri-  <jther  slight  repairs, 


in  less  time  than  they  could 
ihetn  make  these  rejtairs ;  hut 
n's  yard  the  inspector  would 
ipect  cars,  not  t'>  rep.iir  them. 
1    above,    is    the    w.iv   th.it    the 


which  the  inspectors  could  m.ike 
mark  the  cars  out.  you  will  \\<i\<- 
if  the  car  was  in  the  other  jiersi 
claini  that  he  was  sent  tiure  to  in 
I  he  fourth  system,  as  (Kscrihe 
interchange  is  done  at  t  inciniiati.  lin<l  it  is  helieved  to  have  a 
coniiilislu  d  ihe  he-i  re-iih-.  keepinillhe  far<  luoving  with  ;i  iiiini- 
imim  Ion-  (if  time  .and  not  settinglcars  out  unnecess.irily,  (nily 
setting  out  such  cars  that  ;tre  liah%:  to  cause  damagt'.  The  in- 
spectors in  the  receiving  line  x.ird 
that  they  do  not  wish  set  out.  '.  '  '^ 
Tile  assistant   ehief  inlercli:iii'.:e  ii 


card   for  all  defects  on  car.s 
-I'ecior  \isivs  each  yard  each- 


d.iy    .tud    Cards    all    ears    -et    oui    f<li-    rejiairs.    C'liiihinations    an<l 
hea\\     defects.      'Ihis    methixl    i.f    clrdiiiLi    has    heen    in    effect    a 


little    o\er    two    ye.ars    anl    while    t  ure 
where    the    iiisjectors    ha\i-    heen    wlroii 


Compelled     to     give     rehuttal     cards 


I   ha\e  the  lirst  case  to  find  where  t|e  insjiector  wilfully  misused 

cars  for  had  condition  e.x- 
interehange    inspector,    con- 
-e<|iieillly    the   inimher   "f  set    hack    <."lrs   i-   :i    minimum.  , 


ilu'   eards.      Tleri'   is   no   set   hack   o 
celt    on    iiisiructii  ins    cif    the    chii  f 


Have    iieeii    some    cases 
where    we    have   heen 


t.i     straighten     ihe     trotlhlc. 


I 


Jersey  Central  Steel  Passenger  Cars 

■■■:-'-'^-:-/\\r'---:- ':'  '<\-  :'':.-  '/-^     Coach  and  Combination    Car,  63  Ft.  Long   Ov^r      .    ;  ;  :/- ■-^:'^  -"i'y -.'-':, p'^} 

End  Plates  and  Carried  on  Four   Wheel  Trucks  ^a^'V^^^-^^^^ 


I  lie  Central   Railroad  of  New  Jersey  has  recently  placed  in      txvccn  tlje  ivlatlV)rm  e^^^^ 
-cr vice  67  steel  coaches  and  nine  steel  cumhinat ion  cars  lutili  by    ^  apart  and  aix*:  2- ft:  .4  iri-   deep  tor  a  dMta^ice  of  iC>  ft.  ><  in.  oh 
ihe    Harlan    ^     1  TolHiiiisw orth      Corporation.     XXilndnj^tcui.    DeI;V^:. either;  si4^  tiiic   of   Jie  varCtajjfcriiig   tiV:Ki'jj    hi. 


*!^  4  **'-^-s-  ff^^-^-A 


>^j 


/f-'-j':^  -[T^T  J"  ;i  -rri  .;■{  •  1: 


:■.■*■'■' 


*-- 


.-- :«  «>  (?^r  5t</  Phfes-^i-  -.-^.-;-r  -  -  --■- -^ ■---  - -'- 


FJoor   Plan    of  the   Coach' 


— .^■ 


These  cars  are  6j  ft.  long  over  the  1  tody  end  plates  and  72  ft.- 
2  in!  lonvr  over  tlio  imft'ers.  the  truck  centers  lieinu  49  ft.  apart: 
riie  coaedus  Jiavt   a  seating  capacity  , of  7M.  while  iliv  c«'nlltina- 


at  a  point  (3  ft.  4  in.  lunhvr  < <j.  Thirc  ^irc  3,'i  in.'  by  3*  j  iiir  hy 
5/J6  in.  angles  rein forciiiir  the  udj  plate  l)oth  inside  and  <nusi«lie 
at  the  t<)p  and  hottont.  in  additiiiu  to  which  there  is  a  29  in.by 


■r~" 


^' .':■:■ -if' -^i  '\''  ■':  Steel  Combination  Car  for  the  Central  of   New  Jersey  .^,  .  ;.  ^.  ...  ■■-  -.•.    !  ^; 

■  ititm- cars  will   >e:ii  .^1    per-on-.  and  Iiave  a.  haggage  rtHvtn  22  ftV      Ij^^^^^i^^^^^^^  5V  ti ;  7 "» s  in. ; lopg.     The -sidv-  >^^ 

4';  in.  Ktng.      The   framinsi  .>f  Ijoth  tyj)es  (if  car  is  similar,  and  ;\:iu;:Wy:3^iiVl>y  7/16  in.  angles.       :•::   ;;;;C      ,,    ;    ^.;    ?--    '   ' 
llie  description  uliicli  follows  will  be  conlined  to  t lie  coach  :.  The  body  hcdsters  are  built  tip  of  5. '16  in.  pressed  diaphragm, 

^^^itii^.  ?!'  in.  iiy  20  in.  to^i  cover  plattr  c'Xieuding  the  width  of 
^'  ■  I  xitKKtK  vME  ;  ..  ■  :  ■  ■    ^ ;-; "  ;  tliv  cari;;kiTKl  »  ;?4  i?^-  ''>"  V^*'  ^ ^"-  li'>ttom"covGF  «^»r jtie  plate*  9  ft. 

The   principal    member  <«f  tlie    un<lerframe  is  the   center  sill.      lO^i  inrh'tiigv;   Tbv^^^ 
•wbicli  i<  oi   tlu   Imilt   fji  nsbbelly   tyjH-.  and  extcnd>  thnuiL-h  )u'-      the   center   Onf  +»f  .the   car.    and    two   iftteririedf.'itv.'.CTossbe^arcris 


"^*«- 


Steel  Coach  for  the  Central   of   New  Jersey 
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vmX^ 


Floor  Plan  of  the  Combination  Car 


vv 


■■^ 


28,%.70S'  ^.:  ^  ,-■  j.^:..  t.'-^-:-. 


;;yc:':-    ,„■ nm^^^-m,,, 


T.  •• 
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are  placed  8  ft.  9  in.  beyond  these,  and   10  ft.   1   in.   from  the  upward   riveted   between   them.     Yellow   pine   fillers   are   placed: 

center  line  of  the  body  bolsters.    The  crossbearers  are  all  buiU  up  between  the  channel  uprights  and  between  the  salcwn  bulkheads 

of  5/16  in.  pressed  steel  diaphragms,  a  9  in.  by  }i  in.  top  cover  of  the  car  for  the  purpose  of  attaching  the  interior  wood  trim, 

plate  being  used   on   all   four   of  them,   and  extending  the   full  The  side   sheathing  is  3/16  in.  steel  plate,  while  a   y»  in.   plate 

width  of  the  car,  while  the  main  or  center  crossbearers  have  tie  runs   the  length   of  the   car  body  over   the   window.     The   side 

plates  H  in.  by  6  in.  and  5  ft.  9  in.  long,  and  the  intermediate  plate  is  a  5  in.  by  3  in.  by  5/16  in.  angle  with  the  5  in.  leg  down- 


••»,- 

':I'>1 


Four- Wheel  Steel  Truck  with  Clasp  Brake  Rigging  Used  on  the  Central  cf  New  Jersey  Steel  Cars 


crossbearers  ?^  in.  by  6  In.  tie  plates.  5  ft.  6  in.  long.     The  cross 
ties  or  floor  supports  are  6  in..  8  lb.  channels. 

"    ""    BODY    FR.XME 

The  side  posts  are  3  in.,  6  lb.  channels,  and  the  belt  rail  con- 
sists of  a  4  in.  1)y  14  in.  bar  outside,  and  a  4  in.  by  ^4  in.  bar 
inside,  with  a  3  in.,  4  lb.  channel  separator  with  the  back  turned 


ward  aiid  rivetefi  to  the  side  posts ;  ito  the  3  in.  leg  there  is 
riveted  a  5  in.  by  14  "i.  plate,  to  the  inner  edge  and  on  top  of 
which  is  riveted  a  2^  in.  by  25^2  in.  bv  l4  >"•  angle.  'V  ::/•■  •'-■■.• 

t^•■^v-•/••v:.i■•v^■.-".?•:::     ,;:  ':  ■IM'OF  v;>.-"'...ii->;v;  -■  v.-;; 

In    the    roof   construction    %    in.    pressed    steel    car   lines    arc  ' 
ri\eted  to  the  side  plate  and  to  the  ventilator  rail  or  deck  side.;. 
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sill,  which  is  a  3  in.  by  3  in.  by  J4  i"-  angle.     The  two  deck  plates 

are  also  3  in.  by  3  in.  by  %  in.  angles,  with  y&  in.  pressed  steel 

..carlines  connecting  them.     The  lower  deck  roof  sheets  are  1/16 

Jn.  plates  and  the  upper  deck  3/32  m.'^[zXts,:'^\;-:-j^.\:'>^:.-\/'-.,- 

■  r  ■>•.■:■:.■■:'':■■.:.  .^-.[-^.y )   '■■'    END  CONSTRUCTION;:  '/^^^'V' S'i^^-^^.;;?'"   i;;''-"^';^ 

.The  end  sill  of  the  body  of  the  car  is  a  20  tn:  by  J^  in.  steel 
plate  riveted  to  the  center  sill  and  connected  to  the  3/16  in. 
vertical  end  plates  l)y  angles.  The  center  or  door  posts  are  4 
•  in.,  7J4  l^J-  channels,  while  between  each  door  post  and  the 
corner  post  there  is  placed  a  4  in.,  11.9  lb  Z-bar.  A  Z-bar  of  the 
same  size  is  employed  at  the  corner,  and  to  this  is  riveted  a  4  in. 
by  3  in.  by  %  in.  angle,  the  4  in.  leg  of  which  is  connected  to  the 
3/16  in.  side  sheathing  of  the  car.  These  end  posts  are  con- 
nected by  49  in.  by  8  ft.  101/16  in.  by  3/16  in  plates,  and  at  the 
top  by  a  4  in.,  7%  lb.  channel  forming  the  end  plate  of  the  car. 
.-    The  platform  end  sill  is  of  cast  steel  and  the  vestibule  corner 


:X'ffiT    I! 


W:- — ^— ^ u-v-;:— — - — 9IO^OnrBayes : — 

ju . 9'9^'OnrSidePhfe  Angles — 

jj_ r  J^/ine 


--1 


-M 


A  \  ki 


I  "J 
I    ! 
I 
I 


[f. —J Ij —9'9£0rerSkk5itl/hgks- 


f'Top  of  Rail 


\.  5ecfion  a+  Floor  Supports.  SecHon  crl  Cross  Bearer. 

Cross   Sections  of  the  Jersey   Central   Steel   Cars 

posts  are  4  in.  by  3  in.  by  Y%  in.  angles,  while  the  center  or 
diaphragm  posts  are  built  up  of  a  4  in.,  11.9  lb.  Z-bar  riveted  to 
a  3  in.  by  3  in.  by  y%  in.  angle.  The  vestibule  end  plate  is  a  5 
in.  by  3  in.  by  5/16  in.  angle  and  6  in.,  8  lb.  channels  connect  this 
with  the  body  end  plate  at  points  23^  in.  on  either  side  of  the 
center  hne  of  the  car.  The  vestibule  end  sheathing  is  ^  in. 
plate.  ,         -.-,>• 

FLOOR  AND  INSULATION  ,       V    :.    .    ^    - 

The  flooring  sheets  are  \i  in.  plate,  and  are  riveted  to  tfte  6 
in.  channel  floor  supports.  On  top  of  the  floor  plates  is  placed 
three-ply  Salamander  insulation  and  on  top  of  this  No.  22  Key- 
stone floor  plates,  which  are  bolted  through  the  ]/%  in.  floor 
plates ;  Flexolith,  Y^  in.  thick  forms  the  final  floor  layer. 

The  insulation  for  the  entire  car  on  the  interior,  including  the 

'"toof,  is  of  three-ply  Salamander  fastened  to  the  steel  plates  by 

special    malleable    nails.      These    nails    are    spot    welded    to    the 


plates,  and  the  Salamander  is  placed  over  ttiem  after  which  they ';." 
are  clinched  over  the  insulation.  The  interior  finish  is  of  ma-  -■■. 
hogany  with  inlay  striping.  The  headlining  for  both  the  lower-,, 
and  upper  decks  is  J4  i"-  fireproof  Agasote^A       --V/^, ,  I.   ;^V  ■-  J-;  ;' 

.^:-''-"   ^'--V: -':'■'' ■^' K  -     -V  V^^-/        TRUCKS  rz-r''^  ■'^''^■^■■''■i':'^—'  '^^ 

The  cars  are  mounted  on   four-wheel  trucks  wtiich   have  th:e';. 

Commonwealth    cast   steel    frame   and   are    equipped   with   clasp -iv;. 

brakes.     They  have  5>i  in.  by   10  in.  journals,  36  in.  diameter,:;' : 

wheels  and  a  wheel  base  of  8  it.^^^^:/^:\-.Vlr.)^-'j'^^-/'^i\\/'.''.y..''.^^'^r 

-■;^  ,.;;>v   ■••■';  ■-'■■'■'■:■■''.: ':,\;  :'     OTHER    DETAILS '"?'-*;' ^'"  ".—/'^'-'  ■'":;'      -^^  '.'::' 

The  weight  of  the  coach  is  115.800  lb.  comi)lcte  and  of  the  CGin-^;'.' 
binatirin  car  is  115.400  lb.  Two  of  the  coaches  are  fitted  with  ;•• 
the  Ward  ventilator,  and  the  balance  of  the  equipment  has  the  'V 
plain  deck  sash  ventilator.  Tliere  are  15  cars  equipped  with  the  •  i 
Acme  simplex  diaphragm,  while  the  balance  have  the  Ajax.  and  .'.; 
30  cars  have  the  Acme  vestibule  curtains  while  the  balance  have  .;- 
the  ordinary  roller  and  curtain.  The  special  equipment  also  in-  •" 
eludes  Edwards  trap  d<jors;  Gould  couplers,  friction  buff'er  and -rV 
draft  gear;  American  Mason  safety  treads;  Ward  vapor  system ivJ 
of  heating;  Hale  &  Kilburn  seats:  O.  M.  Edwards  Company  ;'■' 
window  fixtures;  National  Lock  Washer  Company's  cam  cur-:;, 
tain  fixtures  with  Hartshorne  rollers  and  Pantasote  curtains.,;'. 
Davis  No.  4  brake  beams  with  Diamond  S  brake  shoes  made  by  ' 
the  American  Brake  Shoe  &  Foundry  Company  are  used,  and  ;•  •' 
the  cars  arc  equipped  with  the  Woods  body  side  bearings.  The  -;  ."; 
lighting  system  is  the  Safety  Car  Heating  &  Lighting  Company's/ 
axle  light  equipment  with  type  F  regulation.  -'-'^y'-'y  '-:  :Jr.l^':-' 


BLUE  FLAG  HOLDER 


The  Canadian  Pacific  car  department  is  using  a  hlue  f!a?/' 
holder,  the  appearance  and  general  construction  «>f  which  is 
shown  in  the  illustrations.  It  is  made  up  of  a  spring  clamp  f or  ■ ; 
gripping  the  rail  head,  made  of  one  piece  of  H  in.  half-round' v 
iron,  a  foot  piece  1^1>  in.  by  ^  in.  by  4|/2  in.,  and  a  mast  made  * 
pf  154  in-  outside  diameter,  seamlessi  tubing,  i/16  in.  thick  and  .' 


hi      \ 


Blue  Flag   Holder  Arranged  for  Night  Service,   and    Folded 

32  in.  long.  The  mast  is  cylindrical  for  a  distance  of  9  in.  from 
the  lower  end  and  above  this  point  one  side  is  pressed  in  so  that 
the  cross  section  is  crescent  shape,  thus  forming  a  recess  that 
permits  the  flag,  when  wrapped  around  the  cross  bar,  to  be 
folded  so  that  it  is  compact  and  convenient  to  carry.  The  flag 
is  secured  to  the  cross  bar  by  means  of  a  light  strip  of  metal  and 


i 


630 


RAILWAY    AGE    GAZETTE,    MECHANICAL   EDITION 


,^-^Vol:  88,  No.  12 


V  four  small  stove  bolts  and  the  lower  edge  is  weighted  with  a 
piece  of  steel  bar,  thus  ensuring  the  full  area  always  being  in 
view  regardless  of  wind  conditions.     This  is  an  important  fea- 

V  ture,    as    the    ordinary    flng    attached    to    a    perpendicular    mast 
:v      hangs  limp  when  the  wind  is  not  blowing,  and  if  attached  to  a 

stick  that  is  horizontal  the  flag  may  not  be  very  conspicuous  if 
the  wind  is  blowing  strongly  from  the  direction  of  the  observer. 
This  device  is  of  equal  service  at  night,  the  only  cliange  required 
being  to  wrap  the  flag  around  the  cross  bar  and  hang  a  lantern 


THE    GREATEST    WEAKNESSES     IN    BOX 

CARS* 


i 


"v-  i- 


Blue  Flag  Holder  Being  Placed  on  a  Rail,  and  After  It  Is  in  Position 

over  the  bar,  the  folds  of  the  flag  serving  tp  prevent  the  lantern 
from  creeping  off.  • ;  .-.   ;^•    ' ;:  '  . /C  V;  .    ?    J/^ 

One  of  the  most  important  advantages  of  this  flag  holder  is 
the  making  possible  the  enforcement  of  rules  requiring  that 
flags  be  located  a  specilied  distance  away  from  the  car  to  be  pro- 
tected. This  is  important,  as  flags  displayed  against  a  dark  ob- 
ject, such  as  a  car  painted  black,  are  not  as  conspicuous  as  they 
would  be  if  i)lMced  some  distance  in  front  of  it.  — .  . -. 

New  Metal  for  Bushings. — Graphalloy,  a  new  metal,  which 
has  recently  been  produced  for  the  construction  of  self-lubricating 
bushings,  and  which  is  pure  graphite  impregnated  under  pres- 
sure with  either  babbitt,  lead,  bronze  or  copper,  has  the  follow- 
ing mechanical  properties :  .; 

Increase  of  weijiiit   due  to  impresnation,  percentage .11*....    ISO 

I'ercentage   of   metal   in   gra  )halloy   b ,•    weight 60 

I'LTceiitane  of  metal  in  graphalloy  by  volume 25 

Compressive  strength  of  graphalloy 14.000  lb.  per  sq.  in. 

Modulus   of   rupture 12,500 

Improving  the  Burnmng  ok  C().\l. — There  has  recently  been 
put  upon  the  market  in  Germany  quite  a  flood  of  preparations 
for  the  purpose  of  making  a  brew  in  which  coal  or  coke  is  to  be 
wetted  before  l)eing  put  upon  the  fire.  The  alleged  result  of 
using  these  preparations  is  that  the  coal  burns  more  readily  and 
that  there  is  a  great  saving  in  the  amount  of  fuel  required.  Herr 
T.  Oryno,  of  the  laboratory  of  the  Berlin  Fermentation  Insti- 
tue,  has  analyzed  a  number  of  these  preparations  and  found 
them  to  consist  of  various  salts  such  as  sulphate  of  magnesia, 
sulphate  of  soda,  common  salt,  nitrate  of  soda,  and  so  on  gen- 
erally with  a  small  proportion  of  oxide  of  iron.  He  concludes 
that  they  cannot  have  the  effects  attributed  to  them. — The 
Entiineer, 

:w-,-..•:^^■•■.•  v-.^.v- 


BY  R.  P.  BLAKE 
Master  Mechanic,  Northern  Pacific,   Dilworth.  Minn. 

The  box  car  as  developed  in  this  country  has  two  principaF 
functions— the  transportation  of  ^laterial  and  the  protection  of 
its  contents  from  loss  or  damage  by  theft  or  from  the  action  of 
the  weatiier.  Its  development  irop\  the  car  of  30  to  33  ft.  length 
and  a  capacity  of  20  to  25  tons  ^nd  1.500  to  1,650  cu.  ft.,  with 
wooden  roof,  oak  sills  and  shorti  draft  timbers,  to  the  modern 
car  of  36  to  40  ft.  length,  with  a  .capacity  of  40  to  50  tons  and 
2.750  to  3,000  cu.  ft.,  with  metal  covered  roof,  steel  underframes 
and  reinforcements  of  steel  in  v^ious  parts,  has  been  the  re- 
sult of  the  changes  that  have  tak^  place  in  railroad  operation. 
Between  these  two  types  of  cars  are  tho.se  with  many  variations 
in  size,  capacity  and  minor  details 
tute  the  greater  number  of  cars  th 
present  time.  "•.'.■-.•;:'.■'■.'""    ,; '' -l'"^:' 

Box-car  construction  in  this  coi  ntry  in  the  past  has  suffered 
perhaps  more  than  any  other  single  itetn  in  railroad  develop- 
ment from  the  blighting  influence  pf  first  cost;  but  today  it  is 
generally  understood  that  while  firj  t  cost  must  not  be  lost  sight 
of.  yet  cars  which,  due  to  cheapnef  s  in  construction,  are  not  of 
ample  strength,  will  in  actual  servii  e  produce  operating  costs  in 
the  accounts  of  maintenance,  loss  and  damage  to  contents,  and 
delays  to  shipments  that  far  overba  ance  the  saving  in  construc- 
tion. Again,  admitting  that  there  ik  an  increase  in  the  cost  of 
hauling  freight  as  the  dead  weight  iof  the  car  increases,  this  is 
soon   wiped   out   by   the   increased   gaming   capacity   secured   by 


of  construction  which  consti- 
it  are  in  actual  service  at  the 


o  the  repair  track  and  only 
shop.  1^ 

ng  all  satisfactory  construc- 


having  a  car  that  very  rarely  goes 
in  case  of  wreck  has  to  be  sent  to  i 

The  fundamental  principle  underly 
tion  is  a  durable  foundation,  and  this  applies  with  special  force 
to  box  cars.  The  underframe  consti  uction  is  today  the  weakest 
part  of  a  great  majority  of  box  cans  in  service,  and  until  it  is 
reinforced  to  provide  a  rigid  base  imon  which  the  body  can  be 
securely  fastened,  our  troubles  will  (continue  in  ever-increasing 
numbers.  The  increased  necessity  f)r  larger  train  units  to  re- 
duce operating  costs  has  resulted  i  n  a  great  increase  in  the 
shocks  met  in  daily  service,  and  it  is  these  heavier  shocks  that, 
frequently  repeated,  sooner  or  later  sliatter  the  draft  rigging  con- 
nections to  the  underframe  of  the  car  and  loosen  the  roofs,  posts 
and  braces.  The  load  on  a  bridge  an^  the  resultant  stresses  can 
be  readily  determined  by  accurate  calculations  and  the  proper 
factor  of  safety  provided.  In  a  similar  manner,  many  parts  of 
a  locomotive  can  be  designed  so  as  to  insure  satisfactory  results. 
But  box-car  construction  is  quite  dilferent,  and  the  necessary 
strength  of  a  car  frame  or  body  to  withstand  properly  the  various 
service  shocks,  which  in  many  cases  are  only  generally  known, 
is  largely  a  matter  of  careful  observation  of  service  conditions 
and  must  be  based  more  on  experience^  than  calculation.  -^  -'••'•   .' 

The  experience  with  steel  cars  desighed  for  handling  coal  and 
ore  has  demonstrated  that  it  is  possil4e  to  construct  a  car  that 
can  and  will  meet  fully  the  requirements  of  modern  train  service, 
and  it  is  this  type  of  construction  that  i^  now  generally  recognized 
as  necessary  to  obtain  a  satisfactory  dar.  Again,  the  introduc- 
tion of  steel  underframe  construction  io  generally  in  new  work 
has  resulted  in  concentrating  the  effec  s  of  service  shocks  upon 
the  weaker  wooden  underframe  cars  in  a  train  and  the  deteriora- 
tion of  wooden  cars  is  increasing  in  a  marked  degree.  The  steel 
center  sill  that  is  interchangeable  with  wooden  sills,  is  the  only 
proper  remedy  for  this  defect,  and  tie  resultant  stiffness  will 
more  than  pay  for  the  slightly  increaseil  cost.  A  better  method 
of  securing  the  draft  rigging  is  provideid,  and  a  reduction  made 
in  the  straining  of  the  body  that  ordinarily  comes  from  a  weak 
underframe  that  will  not  carry  the  loa|. 

. ■  ■  ■  ■■,.■■.■■  —- ■ — — ^ • 1 1 — ' ■ — 

•.■\warded  the  first  prize  of  $50  in  the  car  department  competition  which 
closed  October  IS,  1914.  j 
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Having  provided  for  this,  the  greatest  weakness  in  box  car  v 
conditions,  by  making  a  car  that  should  be  available  for  trans- 
porting material  a  maximum  proportion  of  the  time,  the  question 
of  the  protection  of  the  contents  from  damage  must  also  be 
considered.  The  class  of  material  to  be  handled  is  of  vital  im- 
portance, and  weakness  in  construction  develops  accordingly ;  but 
generally  speaking,  the  order  in  which  it  occurs  is,  first  in  the 
roof,  next  in  the  side  doors  and  fixtures,  and  last  in  the  door 
posts  and  end  posts. 

The  weaving  of  a  box  car  in  service,  due  to  inequalities 
in  the  track  and  the  inertia  of  its  own  superstructure,  especially 
under  switching  shocks,  has  been  greatly  increased  in  the  larger 
cars  of  more  recent  construction,  and  can  only  be  overcome  by 
greater  strength  in  design.  The  roof  frame  must  not  only  be 
securely  fastened  to  the  body,  but  must  be  firmly  cross  braced, 
as  without  this  cross  bracing  the  best  of  waterproof  covering 
will  become  loosened  and  leak  and  often  in  case  of  severe  wind 
be  torn  entirely  from  its  place.  Various  forms  of  steel  carlines 
are  giving  excellent  service,  as  they  can  easily  be  applied  to 
fully  meet  the  requirements  of  the  service.  The  present  wooden 
roof  construction  can  be  greatly  reinforced  with  little  additional 
cost  by  making  the  surface  circular  and  fastening  the  roof  boards 
diagonally  across  the  car,  which  provides  a  light  yet  very  strong 
construction  and  gives  a  proper  foundation  for  the  weather- 
proof covering. 

■•■  One  of  the  greatest  sources  of  loss  of  contents  from  box  cars 
by  theft  is  directly  chargeable  to  side  doors  and  fixtures.  Doors 
which  do  not  slide  freely  are  soon  damaged  by  shippers  in  open- 
ing and  closing,  and  it  is  hard  to  keep  such  doors  properly 
closed  on  empties,  with  the  result  that  the  impact  of  switch- 
ing and  service  shocks  causes  frequent  damage.  Roller  fixtures 
should  be  secured  so  they  cannot  get  out  of  place  under  jars 
from  service  shocks  and  should  have  proper  clearance  so  that 
the  door  cannot  bind.  Bottom  door  guides  should  be  securely 
fastened  with  nuts  riveted  over  so  that  they  cannot  be  readily 
removed  and  should  have  a  flange  high  enough  to  prevent  any 
possibility  of  the  door,  even  when  slightly  damaged,  swinging 
out  from  the  side  of  the  car.  Front  door  stops  should  be  of 
metal,  to  provide  a  rigid  connection  for  the  hasp  and  fixtures 
and  proper  reinforcement  for  the  door  post.  The  hasp  fastener 
should  be  secured  directly  to  the  frame  of  the  door,  as  other- 
wise the  boards  of  the  door  will  be  torn  from  the  frame. 

Cars  used  to  transport  lumber  and  similar  commodities,  also 
for  bulk  shipments,  such  as  grain,  coal,  lime,  etc..  are  liable  to 
additional  strains  from  shifting  of  the  load  and  the  bulging 
effect  which  causes  frequent  failures  of  end  and  door  posts. 
This  is  one  of  the  greatest  causes  of  loss  and  damage  claims  in 
bulk  grain  shipment  and  a  frequent  cause  of  delay  in  lumber 
shipment.  The  only  way  to  provide  proper  strength  in  end 
posts  is  to  have  them  held  in  place  by  substantial  pocket  and 
cap  castings,  securely  fastened  at  the  top  and  bottom  to  the 
frame;  the  posts  should  be  reinforced  by  using  either  a  metal 
flitch  plate  or  an  I-beam.  The  end  lining  should  not  be  less 
than  1^  in.  in  thickness  to  properly  distribute  the  shocks  over 
the  entire  end.  '      ^ 

The  bulging  of  door  posts  is  not  as  a  rule  the  result  of  such 
severe  shocks  as  come  on  the  end  posts,  but  weakness  at  this 
point  is  common  and  difficult  to  determine  from  an  outside  in- 
spection before  loading.  The  pocket  at  the  bottom  of  the  post 
should  be  particularly  strong  and  securely  fastened  to  the  side 
sill  in  such  a  manner  as  to  prevent  the  post  tipping  out. 

These  items  cover  the  chief  causes  of  loss,  damage  and  de- 
lays on  account  of  weakness  in  box-car  construction.  The 
remedies  proposed  will  give  a  car  of  sufficient  strength  to  con- 
tinue almost  constantly  in  service  with  low  cost  of  maintenance 
and  very  few  claims  for  loss  or  damage  that  can  be  charged 
to  the  construction  of  the  car.  The  good  will  of  the  shipper 
can  best  be  secured  and  held  by  removing  the  causes  of  loss 
and  damage,  and  it  is  one  of  the  factors  that  must  be  seriously 
considered  in  determining  the  cost  and  efficiency  of  a  box  car. 


WOODEN  GARS   IN    FREIGHT  TRAINS 


On  page  581  of  the  November  number  there  was  published  an 
abstract  of  a  paper  on  "Wooden  Cars  in  Freight  Trains,"  read 
before  the  Canadian  Railway  Club.  Montreal,  Que.,  October  13, 
1914,  by  G.  E.  Smart,  Master  Car  Builder,  Intercolonial  Railway, 
Moncton,  N.  B.  The  following  is  taken  from  the  discussion  of 
the  paper : 

W.  O.  Thompson.  District  M.  C.  B.,  X.  Y.  C,  Buffalo:  The 
draft  gear  problem  is  one  of  the  most  serious  and  expensive 
ones  on  old  cars  all  over  the  country.  I  have  noticed  when  cars 
were  damaged  that  were  equipped  with  the  modern  draft  gear, 
it  was  not  the  gear  that  was  damaged,  but  the  rest  of  the  car, 
showing  that  our  friends  in  the  draft  gear  business  are  fully 
alive  to  modern  requirements  and  have  the  gear  for  you  any 
time  you  want  it.     :.•-:;•        ■  .  :     .    ^- v. ^^      ..^■•..  ;• 

As  to  the  matter  of  rough  switching  in  ^'ards,  yard  motive 
power  has  increased  in  capacity  in  the  same  ratio  as  road  mo- 
tive power,  and  time  is  a  great  factor  on  railroads.  We  cannot 
any  more  reasonably  expect  our  old  freight  car  equipment  to 
stand  the  switching  service  in  yards  any  more  than  it  will  stand 
the  work  out  on  the  road. 

The  wooden  car  has  not  much  of  a  chance.  It  is  not  expected 
that  it  will  have.  The  only  thing  that  can  be  suggested  at  the 
present  time  in  handling  wooden  cars  is  to  keep  them  in  the 
rear  of  the  train,  but  there  are  a  good  many  arguments  against 
that  practice.  It  takes  time  and  costs  a  good  deal  of  money  to 
keep  them  switched  in  the  rear  of  trains  at  all  times  where  they 
will  be  comparatively  safe.  ••..';• 

On  a  road  with  which  I  was  connected  a  few  years  ago  the 
question  came  up  about  putting  the  old  wooden  etjuip- 
ment  in  condition  to  stand  the  severe  service  of  the  present  day. 
and  upon  investigation  it  was  found  it  would  cost  about  $200 
per  car.  One  of  the  master  car  builders  said  that  if  the  manage- 
ment would  commence  that  work  at  once  and  continue  it  to  the 
time  when  the  wooden  equipment  would  be  fully  equipped,  in 
five  years  their  repair  bills  would  be  cut  in  half  and  ever>-  cent 
expended  in  such  improvements  would  return  within  that  time. 
The  recommendation  was  accepted  and  acted  upon  and  the  mat- 
ter is  being  watched  very  carefully.  During  the  severe  business 
depression  that  company  has  only  worked  about  60  per  cent  of 
their  force,  and  after  about  a  year  of  such  depression  they  only 
have,  approximately,  four  per  cent  of  their  freight  car  equip- 
ment held  for  repairs. 

I  noticed  in  one  paragraph  of  Mr.  Smart's  paper  that  he 
speaks  of  applying  different  tjpes  of  steel  draft  arms  to  the 
present  wooden  center  sills  in  such  a  manner  that  it  reinforces 
the  center  sills,  thus  greatly  reducing  the  cost  of  strengthening 
the  car.  That,  in  my  opinion,  is  the  poorest  kind  of  policy  to  be 
pursued.  You  can  build  a  good,  substantial,  repair  steel  under- 
frame  for  about  $150.  The  steel  draft  arms  will  cost  about  $60; 
the  salvage  on  the  steel  underframe  when  you  get  through  with 
it  is  worth  $50.  The  steel  draft  arms  at  the  best  are  only  a  poor 
makeshift  and  do  not  in  any  way  serve  the  purpose  intended, 
while  the  properly  designed  repair  steel  underframe  is  good  as 
long  as  you  want  to  run  the  car  with  practically  no  further  re- 
I)airs  necessary.  I  may  say  the  same  thing  about  the  channel 
makeshift.  ;'   i   .;,;.-■ 

I  believe  the  thirty,  forty  and  fifty  thousand  pounds  capacity 
cars  should  be  done  away  with  at  once.  The  cars  of  higher  ca- 
pacity with  wooden  underframes  that  it  is  desired  to  maintain 
should  have  a  good,  substantial  underframe  under  them  so  that 
they  will  stand  the  shocks. 

R.  W.  Burnett.  Gen'l  M.  C.  B.,  Can.  Pac. :  Mr.  Smart's  paper 
comes  at  an  opportune  time,  as  the  Master  Car  Builders'  .\sso- 
ciation  have  just  passed  a  rule  that  after  October  1,  1916,  all  cars 
of  less  than  60,000  lb.  capacity  with  draft  arms  which  do  not  ex- 
tend beyond  the  body  bolster  will  not  be  accepted  in  interchange, 
and  as  it  is  only  a  question  of  time  until  this  will  be  extended  to 
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cars  of  higher  capacity,  it  would  be  unfortunate  if  some  of  the 
roads  should  equip  their  cars  with  metal  draft  arms  not  extend- 
ing a  sufficient  distance  behind  the  bolster,  and  later  a  rule  be 
passed  for  these  heavier  cars  that  the  metal  draft  arms  should 
extend  some  specified  distance  a  few  inches  beyond  tlie  arms 
with  which  a  large  number  of  cars  had  already  been  etiuipped. 
1  mention  this  particularly  as  there  are  designs  of  arms  extend- 
ing only  to  the  rear  edge  of  the  bolster  which  could  easily  be 
extended  a  sufficient  distance. 
■  •  Referring  to  Mr.  Thompson's  criticisms  on  reinforcements, 
which  he  considers  too  light,  it  has  been  my  good  fortune  to 
have  had  considerable  to  do  with  the  designing  and  use  of  steel 
center  sills,  metal  draft  arms  and  end  reinforcements.  Our 
method  of  underframe  reinforcements  has  been  largely  at  vari- 
ance with  tl:at  of  nearly  every  road  in  the  country.  We  have  a 
six-inch  Z-l)ar  center  sill  which  many  consider  too  light,  but  our 
experience  with  this  arrangement  has  been  entirely  satisfactory. 
In  designing  the  reinforcements  we  have  utilized  the  resiliency 
of  the  old  car,  working  in  harmony  with  the  metal  reinforcement 
that  we  apply.  Of  14.000  old  and  new  cars  equipped  with  these 
sills  during  the  last  few  years,  a  carefully  kept  record  shows  that 
repairs  had  been  tnade  to  the  sills  of  74  of  these  cars,  and  these 
were  largely  on  the  first  cars  equipped,  on  which  the  sills  were 
not  so  securely  attached  to  the  end  sills  as  is  now  the  case,  and 
that  the  damage  was  largely  due  to  rough  handling.  There  has 
also  been  only  one  case  where  a  foreign  road  has  rendered  bill 
for  repairs  to  these  sills  on  account  of  owner's  defect.  In  nearly 
all  of  the  74  cases  referred  to,  the  sills  were  simply  jacked  back 
in  place  and  more  securely  attached  to  the  end  sill  and  continued 
in  service. 

■  In  the  reasons  given  by  Mr.  Smart  for  failed  sills  and  draft 
attachments,  I  believe  he  has  omitted  one  of  the  most  important, 
if  not  the  most  important,  cause.  I  refer  tt^  the  congestion  due 
to  heavy  business  on  a  single  track  road  with  consequent  sawing 
by  of  trains.  I  believe  this  does  more  damage  to  draft  attach- 
ments than  yard  service.  r  ■    >  -    ■      ..-    ;.      .    •.  ■  > 

T.  J.  O'Donnell,  Arbitrator,  Niagara  Frontier  Car  Inspection 
Association,  ButTalo :  There  is  no  question  that  the  points 
brought  out  by  Mr.  Burnett  are  worthy  of  serious  consideration, 
but  I  really  feel,  with  all  due  respect,  that  Mr.  Thompson  has  the 
keynote  to  the  situation  and  the  necessary  money  required  would 
be  a  very  good  investment. 

Damages  to  cars  in  the  different  switching  yards  must  be  con- 
sidered under  the  heading  of  ordinary  handling;  the  operating 
officers  are  after  their  yardmasters  for  prompt  service  in  get- 
ting trains  out  of  the  different  yards,  and  naturally  the  yard- 
masters  are  obliged  to  make  good  and  the  severe  handling  is 
more  or  less  universal.  i  ■:'.•■■.■•-'"" 

The  American  Railway  Assocfatlon  has  more  or  less  adopted 
the  rules,  which  are  now  in  the  M.  C.  B.  rules,  that  permit  the 
transfer  of  cars  that  are  unfit  for  service,  and  the  receiving  line 
should  take  advantage  of  this  rule.  We  are  obliged  to  in  the 
Niagara  Frontier  to  the  extent  of  about  2.000  cars  each  month. 
There  is  no  question  that  if  some  roads  do  not  find  it  consistent 
to  apply  the  steel  underframe.  the  extension  of  draft  timbers 
through  the  bolsters  and  the  application  of  proper  metal  bolsters 
will  greatly  improve  the  equipment.         ,   •;.  '    . 

W^.  O.  Thompson :  When  our  arbitrator  states  that  we  trans- 
fer 2,000  cars  a  month  in  the  Niagara  Frontier  it  causes  me  to 
wonder  how  many  cars  are  being  transferred  in  the  United 
States  each  month  on  account  of  the  old  wooden  underframe 
cars.  If  there  are  2,000  cars  transferred  in  the  Frontier,  at  a 
minimum  cost  of  $6  per  car.  it  would  mean  $12,000.  There  are 
probably  100,000  cars  transferred  in  the  United  States  every 
month  tinder  similar  conditions,  on  account  of  defects.  It  seems 
to  me  that  the  cost  of  this  work,  at  $6  per  car,  would  soon  put 
steel  underframes  under  all  the  cars  that  are  to  be  maintained 
in  the  United  States. 

L.  C.  Ord.  Asst.  M.  C.  B..  Can.  Pac,  chairman:  Mr.  Thomp- 
son's remarks  about  putting  heavier  underframes  on   cars  have 


two  viewpoints.     There  is  a  d 
no  bread.     Mr.  Burnett  brougl 
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fference  between  half  a  loaf  and 
t  out  the  other  side  of  the  ques- 


tion. The  Master  Car  Buildersi  Association  felt  that  the  wooden 
cars  would  stay  in  service  if  tiey  got  rid  of  the  short  wooden 
draft  timbers,  as  the  car  with  the  short  draft  timber  fails  rapidly 
in  hard  service  and  is  liable  to  )lock  the  track.  The  long  draft 
arm  running  behind  the  bolster  nay  fail,  but  you  can  catch  it  in 
time  before  serious  failure  takea  place. 

An  important  item  is  the  view  taken  by  operating  officers  of 
damage,  particularly  to  draft  gear.  I  was  called  into  the  office 
some  time  ago  and  the  officer  to  d  me  that  thougii  we  liad  done 
quite  a  lot  of  draft  gear  work,  if  we  did  not  follow  up  rough 
switching  we  would  again  lose  ground.  It  is  not  altogether  a 
question  of  getting  something  s  rong  enough,  as  yardmen  will 
always  work  up  to  the  limit  of  damage.  It  is  much  more  a  mat- 
ter that  when  damage  occurs  it  snould  be  followed  up  sharply  to 
prevent  a  recurrence.  Merely  naking  the  repairs  is  not  suf- 
ficient in  cases  where  unfair  service  caused  the  damage. 

In  regard  to  the  short  draft  g  rar  question,  we  have  a  lot  of 
short  draft  gear  cars  and  will  hav  :  them  for  a  long  time  to  come. 
Tiicrc  arc  cars  on  which  if  we  attempted  to  fit  them  with  heavy 
underframes,  the  work  could  not  be  done  quickly  enough,  and 
further,  we  would  not  get  the  value  out  of  it  because  we  could 
not  wear  the  gear  out  by  the  timelthe  car  would  be  retired  from 
service. 

As  soon  as  the  operating  officers  recognize  that  it  is  necessary 
to  protect  themselves  and  their  e>  penses  we  will  get  better  re- 
suUs,  but  the  trouble  has  been  that  the  case  has  not  been  clearly 
t)r  strongly  enough  put. 

\\  .  K.  McMunn,  General  Car  Ins  >ector,  N.  Y.  C. :  On  the  line 
with  which  I  am  connected  we  are  experiencing  a  great  deal  of 
trouble  with  failures  of  cars  having  short  draft  timbers  and,  re- 
gardless of  the  fact  that  we  have  nstructions  in  force  whereby 
such  cars  must  not  be  operated  alidad  of  15  cars  from  caboose, 
this  does  not  wholly  relieve  the  situation.  I  imagine  that  on 
roads  where  there  are  no  such  restrictions  the  number  of  failures 
would  be  measurably  greater.  \ 

Rule  Xo.  3  of  tlie  current  M.  C.  B.  Code  provides  that  "After 
October  1.  1916.  all  cars  of  less  thah  60.000  lb.  capacity,  having 
wooden  (jr  metal  draft  arms  whiclTJ  do  not  extend  beyond  the 
I)ody  bolster,  will  not  be  accepted  ii  interchange."  This  is  the 
first  definite  step  taken  by  the  asso(|iation  to  exclude  this  class 
of  undesirable  equipment  from  intekdiange.  In  my  opinion  it 
will  be  only  a  few  years  till  no  car  will  be  offered  in  interchange 
unless  of  all  steel  or  steel  underfraiie  construction.  This  will, 
to  a  certain  extent,  work  itself  out  jautomatically  by  reason  of 
the  car  owner  being  made  responsible  from  year  to  year  for  a 
greater  number  of  defects  on  his  car  by  the  abolition  of  the  com- 
binations in  rules  40  to  42.  inclusive.!  When  this  is  done,  and  I 
am  confident  it  will  be  within  a  few  years,  roads  having  this 
weakly  constructed  equipment  will  s^c  the  wisdom  of  properly 
strengthening  it  or  keeping  it  in  service  on  their  own  rails.        -•;. 

The  New  York  Central  seems  to  liave  anticipated  this  condi- 
tion to  a  greater  extent  than  many  other  roads,  for  we  have  ap- 
plied steel  underframes  to  about  14,000  f)f  our  older  cars  of  all 
classes  within  the  past  few  years,  and  fy  some  we  are  considered 
pioneers  in  the  work.  It  is  surprising,!  too,  to  see  how  well  these 
cars  are  .standing  up  in  service.  Bills 'for  repairs  are  reduced  to 
a  minimum,  there  is  no  necessity  for  twitching  cars  to  the  rear 
of  trains,  which  is  expensive,  and  we  liave  the  cars  in  service  at 
all  times  instead  of  their  being  held  )n  cripple  tracks  half  the 
time  awaiting  or  undergoing  heavy  repairs. 

Of  course,  there  are  many  of  the  lighter  capacity  cars  not 
worth  spending  a  great  deal  of  monjy  on,  but  by  process  of 
elimination  these  are  rapidly  reduced  \and  with  M.  C.  B.  Rule 
120  to  help  us  out,  we  should  in  the  nea(r  future  be  able  to  realize 
our  ambitions  of  having  cars  offered  to  us  that  we  need  not  be 
skeptical  about  running  and  which  will,  under  ordinary  condi- 
tions, take  a  load  to  its  destination  witht»ut  the  necessity  of  being 
cut  out  for  repairs  at  practically  every  inspection  point  en  route. 


V    .-     '.•-•.   _i  •.. 
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,K;:iv-        '      '-''by    G.    H.     ROBERTS  ^  •  '- 

!,;■;•.    .'   General  Foreman,  Lehigh  Valley,  Cortland,  N.  Y.  ■.••y'-' 

The  primary  object  of  an  engine  house  is  to  care  for  locomo- 
tives while  they  are  in  service  and  keep  them  in  service  as  con- 
stantly as  possible  by  doing  the  "stitch  in  time"  jobs  before 
they  develop  into  large  ones.  Inspection  is  a  most  important 
item  about  a  locomotive  and  of  course  the  work  which  is  le- 
ported  should  be  done  else  the  inspection  will  be  worthless. 
Cracked  spring  rigging,  rods  or  brake  rigging,  nuts  loose  or 
missing,  are  items  which,  if  not  corrected,  develop  into  large 
jobs  by  leaps  and  bounds.  No  matter  what  the  facilities  are,  if 
the  small  jobs  are  not  detected  and  remedied  the  power  will 
quickly  go  to  pieces. 

Recently  the  writer  was  discussing  the  mileage  made  by  a  cer- 
tain locomotive  with  an  inspector  who  is  not  connected  with  the 
railroad,  and  who  made  this  remark  :  "Why  wouldn't  the  engine 
make  that  mileage?  It  was  looked  over  every  trip  and  every 
little  thing  was  done  that  po.ssibly  could  be."  If  this  engine 
made  a  phenomenal  mileage  by  having  every  little  job  done  as 
soon  as  it  developed,  why  can  not  each  engine  receive  practically 

•such  attention?  Of  course,  in  some  sections  the  conditions,  such 
as  a  hilly  road  full  of  curves,  are  against  high  mileage,  but  even 
'there  with  flange  oilers  the  tires  can  be  run  a  great  deal  longer 
than  without  them,  and  the  mileage  made  by  tires  and  flues 
usually  determines  the  shopping  limit. 

The  following  rules  if  lived  up  to  will  go  far  toward  keeping 
engines  in  service :  Keep  the  guides  lined  as  close  as  possible, 
the  wedges  set  up  and  the  rods  in  good  order;  keep  the  engines 
up  on  their  springs;  watch  for  low  pilots  before  they  catch  on 
a  crossing  plank  and  are  torn  off,  causing  great  damage ;  keep 
the  flues  cleaned,  the  grates  in  first-class  condition  and  in  super- 
heater locomotives  keep  the  superheater  tubes  cleaned  out  or  the 
superheater  will  not  perform  its  work  economically.  Most  of 
the  troul)le  from  piston  rod  packing  blowing  can  be  traced 
directly  to  play  in  the  guides  or  to  small  pistons. 

Water  as  hot  as  it  is  possible  to  use  it  should  be  used  for 
■washing  out ;  this  will  help  to  prevent  the  breaking  of  staybolts 
and  the  cracking  of  sheets.  At  washout  time  all  boxes  should 
be  thoroughly  inspected  and  packed,  as  frequently  washout  water 
will  destroy  the  packing.  Keep  all  the  slack  possible  out  of  the 
driver  brake  hangers  as  it  increases  rapidly  if  not  checked,  and 
results  in  damage  by  permitting  other  parts  to  tear  loose.  The 
brake  rigging  gets  more  use  and  abuse  than  any  other  part  and 
therefore  requires  close  inspection  and  thorough  repairs. 

The  smaller  engine  houses  have  not  the  facilities  that  the 
larger  ones  have,  but  the  work  can  be  accomplished  easier  and 
cheaper  by  making  a  plain  rough  sketch  of  such  parts  as  spring 
hangers,  shoes,  wedges,  etc..  and  obtaining  them  from  a  large 
shop,  ready  to  apply.  Where  the  facilities  are  at  hand  for  pro- 
ducing them  cheaply,  a  small  quantity  of  such  parts,  if  standard, 
can  be  carried  in  stock  for  immediate  use.  This  applies  to  the 
older  classes  of  power,  fast  dying  out,  and  not  so  much  to  later 
locomotives  that  have  a  great  many  parts  interchangeable. 

Frequently  simple  devices  can  be  applied  to  a  locomotive  and 
save  considerable  time  and  labor  in  accomplishing  the  same  re- 
sults as  the  longer  way  would.  For  instance,  with  the  single 
rail  front  frames  trouble  is  found  in  keeping  them  from  working 
on  the  cylinders,  as  the  bolts  do  not  seem  sufficient  to  hold  them 
in  place.  By  applying  a  clamp  across  the  top  of  the  cylinder 
directly  over  the  rail  of  the  frame,  using  a  piece  of  small  section 

•  r.-tprcd  in  the  competition  on  Engine  House  Work,  which  closed  July 
15,  1914.  ....     ..      .  .   ....,;:    ,  .  .. 


rail  of  about  56  lb.,  and  vertical  rods  at  the  from  and  back  of 
the  cylinders  placed  as  close  as  possible,  the  trouble  can  be  over-"";-:-; '•  v. 
come.     The  writer  has  tried  this  many  times  and  always  success-.-.  .■  .v 
fidly.     The  clamp  takes  about  two  hours  to  apply,  while  to  re- 
move the  pilot,  run  the  truck  out  and  rebolt  the  frame  would 
require  about  two  days,  and  the  clamp  answers  the  purpose  even.  ;  .  " ' 
better  than  the  bolt  alone.     This  clamp  acts  similarly  to  a  double';    .  > 
rail  front  frame.  ^■';\  ^r- 

With  the  laws  becoming  more   rigid  every  year  the  care  amt    :  ■' 
inspection  of  the  locomotive  boiler  is  the  greatest  item  in  round- 
house work.     Every  trip  the  boiler  must  be  inspected  for  leaksir    . 
and  repaired,  and  all  broken  staybolts  renewed.     Fur  years  it  has 
been   the  universal  practice  to  plug  the  broken    staybolts   when 
only  two  or  three  existed  and  they  were  scattered,  but  now^  telK«?'  "■ 
tale  holes  must  be  kept  open  at  ail  times.     By  having  strict  inf.'vV  .• 
spcction.  and  keeping  plenty  of  the  various  sizes  and  lengths  of 
staybolts  on  hand  at  all  times,  this  work  is  greatly   facilitated. 
Defective  welds  in  tul>es  that  have  withstood  a  test  and  a  feir-';  .V 
months  service  can   be   easily   detected  by  applying  about  25  Ib^:- " 
pressure  to  the  boiler  and  placing  a  light  at  the  opposite  end  of 
the  tubes   from  the  inspector.     If  done  at  every  washout  this 
will  eliminate  bur.st  tubes  in  service.     "  •'.     -^   '■  •.     •  '"v.  /-:'■'"•-"' 

Because  of  inspections  and  laws  becoming  more  rigid,  engine 
houses  need  better  machine  and  tool  equipment.  A  ten-stall 
engine  house,  handling  30  to  40  engines  a  day  should  have  the 
following  equipment :  ^  .  ,    ;• '•    -  ^  "j'^^  V  "•     !' ."  v^  ' 


'v'i  i6  inv  engiiie  ]ath<!    . 

:-.  1  24  in.   engine  lathe    .' 

••   !  16  in.   enRine  lathe 

1  sensitive  drill 


I.' radial  drill'    '\   ••-•-"■  .,  "•T.'v  >• 

1  36  in.  by  55  in.  planer    1?   yj 

2  emery   wheel   stands  '  ?  ", 


Also  a  drop  pit  for  engine  and  tender  truck  wheels,  a  portable 
crane  for  steam  chest  work,  a  hot  water  system  for  boiler*:'  , 
washing,  a  motor-equipped  turntable,  two  air  motors  with  capac-.: 
ity  for  1J4  ill-  drills,  a  breast  air  motor  for  tell-tale  holes  and  an 
air  compressor.  A  hot  air  system  of  heating  avoids  steam  leaks 
in  severe  weather;  steam  pipes  in  the  pits  also  cause  steam  in 
the  engine  house  because  of  drippings  from  the  engines  falling 
on  them.  ;-    •• 

A  good  tool  room  with  pockets  for  each  tool  is  desirable  as 
the  tools  in  engine  houses  are  often  needed  quickly  and  should 
be  in  a  place  where  they  can  be  readily  obtained.  A  good  tool 
room  aids  in  keeping  the  place  tidy  as  when  tools  and  stock  are. m  :. 
kept  in  their  places  anything  left  lying  around  must  l)e  scrap, 
which  the  laborers  keep  picked  up.  Time  spent  bunting  for  tools 
is  a  loss  and  does  a  great  deal  to  hold  the  work  back.  ';'!'!- 

Motor  drive  can  accomplish  a  great  saving  in  an  engine  housCi/-  .;•  .• 
In  one  instance  a  TYi  h.  p.  motor  was  installed  to  replace  a 
stationary  engine  and  it  has  saved  about  75  tons  of  coal  per 
month.  The  engine  had  to  be  run  practically  continuously  as  it 
was  not  easily  started  and  stopped,  while  the  motor  can  be  stopped 
and  started  very  easily  and  is  run  only  when  needed.  A  separate 
motor-driven  fan  was  installed  for  the  blacksmith  forge,  making 
it  independent  of  the  line  shafting.  The  steam  engine  was  isolated 
and  the  exhaust  could  not  be  turned  into  the  stack  for  draft,:.  \ 
However,  after  installing  the  motor  the  exhaust  from  the  air 
and  water  pumps  adjacent  to  the  boiler  was  turned  into  the 
stack  and  practically  did  away  with  the  use  of  the  blower  to 
keep  up  steam.  This  saves  considerable  coal  as  the  blower  was 
used  almost  continuously.  Formerly  two  boilers  were  run  in 
the  winter  months  but  since  the  motor  was  installed  and  the 
exhausts  used,  one  boiler  has  furnished  an  ample  supply  of 
steam  during  the  most  severe  weather.  In  addition  the  one 
boiler  supplies  steam  to  the  ash  track  for  cleaning  the  ash  pans; 
the  two  boilers  did  not  have  this  additional  duty. 

A  steam  line  was  laid  to  the  ash  track  for  use  in  thawing  out 
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hopper  ash  pans  in  winter.  Formerly  an  engine  equipped  with 
steam  heat  was  used  and  the  inconvenience  has  been  greatly 
reduced  by  the  steam  line.  The  handling  of  engines  in  the  ash 
track  is  a  hard  task  in  severe  weather.  During  very  severe 
weather  we  run  engines  directly  into  the  engine  house  from  the 
road  and  thaw  them  out  before  hostling  them,  saving  considerable 
time  on  the  ash  pit.  Much  trouble  with  the  turntable  was  caused 
by  ice  forming  around  the  center  pin  and  freezing  it  solid.  By 
applying  a  steam  coil  around  the  center  this  was  avoided.  The 
steam  used  is  taken  from  the  sand  dryer,  making  it  serve  a 
double  purpose. 

A  great  saving  in  time  can  be  made  by  watching  the  work 
reports  as  the  locomotives  arrive.  For  instance,  if  an  engine 
has  given  trouble  with  grates  of  the  longitudinal  type,  by  not 
coaling  the  engine  before  it  is  placed  in  the  engine  house  the 
grates  and  bars  can  be  removed,  repaired  and  replaced  without 
cutting  the  engine  and  tender  apart,  which  takes  considerable 
time.  This  one  item  will  save  at  least  one  hour  on  the  repairing 
of  the  grates.  Frequently  a  tank  will  need  repairs  and  if  it  is 
noted  in  time  and  the  tender  is  not  coaled,  it  saves  unloading  it, 
which  takes  about  two  hours.  The  same  consideration  applies 
to  sand;  when  the  sand  box  is  to  be  repaired  the  hostler  should 
be  notified  not  to  sand  the  engine. 

Close  inspection  at  all  times  and  the  use  of  all  possible  short 
cuts  will  go  far  toward  keeping  up   the   power.     The   personal 
element  enters  the  work  more  than  the  equipment  available;  an 
engine  can  receive  just  as  good  an  inspection  at  a  small  engine- 
house  as  in  the  most  up  to  date  shop.    Inspection  is  the  most  im-  • 
portant  item  in  engine  house  -work.  ;:'l'---:^/- :'■[■■'..>■ '  !    k  .  *.'.      . .' • 


the  length  p  will  be  the  saine  while  the  plate  is  reduced  an 
amount  equal  to  the  diameter  of  one  rivet  hole.  Then  if  we  let 
t  =  the  thickness  of  the  plale,  we  have  an  area  equal  to  <  X 
(/>  —  d),  which  is  known  as\the  net  section  of  the  plate.  This 
is  the  condition  always  found,  along  the  line  of  the  outside  row 
of  rivets  in  the  longitudinal  s^ams.  If  the  dimensions  are  given 
in  inches  and  the  pressure  P  is  given  in  lb.  per  sq.  in.,  we  can 
readily  calculate  the  tension  upon  the  net  section  of  the  plate 
between  any  two  rivet  holes.  *  According  to  the  law  this  tension 
must  not  exceed  50,000  -^  4,  lor  12,500  lb.  per  sq.  in.,  for  steel 
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PATCHING  BOILERS  ACCORDING  TO  LAW  P'a    l-Actlon  of  steam   pressure,  Tending  to   Burst  the  Shell 


;.      >>•  BY  GEORGE  G.  LYNCH  — 

Because  of  the  use  of  the  patch  i^olt  and  the  outside  i)late 
for  so  many  years  in  hurry  up  jobs  of  locomotive  boiler  re- 
pairing, with  the  size  and  spacing"  of  rivets  left  to  the  discretion 
of  the  average  repair  shop  foreman,  it  is  hard  to  bring  about  a 
proper  appreciation  of  the  necessity  for  calculation  of  the  ten- 
sion in  the  plate  and  the  shearing  stress  upon  tlie  rivfet  or  patch 
bolt  to  insure  a  condition  of  perfect  safety.  But  since  the  fed- 
eral boiler  inspection  law  has  been  in  force,  the  necessity  arises 
for  the  actual  calculation  of  stresses  in  designing  boiler  patches, 
so  that  they  will  have  a  theoretical  factor  of  safety  of  not  less 
than  four.  It  is  the  purpose  of  this  article  to  present  the  facts 
in  such  a  way  that  the  average  shop  man  will  be  in  a  position 
to  recognize  the  importance  of  the  calculations,  and  to  carry  out 
the  work  so  that  the  boiler  will  actually  have  the  strength  that 
is  thcoreticallj'  claimed  for  it. 

For  boilers  made  of  plate  and  rivets  of  unknown  strength  the 
law  allows  the  following  ultimate  stresses:  tension  in  steel  plate. 
50,000  lb.  per  sq.  in.;  tension  in  iron  plate.  45.000  lb.  per  sq.  in.; 
shearing  stress  in  steel  rivets.  44,000  lb.  per  sq.  in.,  and  shearing 
stress  in  iron  rivets.  38,000  lb.  per  sq.  in.  These  figures  divided 
by  four,  or  the  factor  of  safety,  give  the  actual  maximum  stress 
that  may  be  created  in  the  plate  or  rivet  by  the  steam  pressure 
within  the  boiler. 

The  resultant  force  of  the  steam  pressure  which  produces  a 
tearing  effect  upon  the  plate  and  a  shear  upon  the  rivets  will 
best  be  understood  by  reference  to  l-'ig.  1,  which  shows  the  steam 
pressure  acting  in  opposite  directions  tending  to  burst  the  shell. 
Let  the  steam  pressure  in  pounds  per  square  inch  =  P,  the  in- 
side diameter  of  shell  —  D,  the  inside  radius  of  shell  =  7?,  and 
let  />  —  a  unit  length  of  the  boiler  shell.  Then  P  X  D  X  i>  = 
the  stress  upon  both  sides  for  a  unit  length,  or  F  X  ^  X  />  =  the 
stress  upon  one  side  for  a  unit  length.  This  shows  the  tendency 
of  the  shell  or  joint  to  pull  apart  when  the  boiler  is  under  steam 
pressure. 

Now  suppose  a  hole  be  drilled  at  each  end  of  the  longitudinal 
distance  p,  as  in  Fig.  2,    We  can  readily  see  that  the  force  upon 


I)late  of  unknown  strength,  and  45,000  -^  4.  or  11,250  lb.  per  sq. 


in.,  for  iron  plate  of  unknown  s 
As  an  example  let  us  assume 


rength.  "^" ''":•■;■     ';  '■.■' 

that  we  have  a  boiler  with  the 


following  dimensions:  P  =  173  lb. ;  Z)  =  60  in.;  i^  =  30  in. ; 
t  ■=  0.5  in.;  p  (pitch  of  outside  rtow  of  rivets  in  seam  or  patch) 
—  3  in. ;  and  d  (diameter  of  riyet  holes)  =  13/16  in.  (0.8125 
in.).  The  stress  acting  for  distance  p  will  be  equal  to  175  X  30 
X  3  ^  15,750  lb.  The  net  section  of  plate  will  be  equal  to 
(p  —  d)  X  t  =  (3  —  0.8125)  X  0.5  =  1.093  sq.  in.  Dividing 
the  net  section  in  square  inches  into  the  stress,  we  have  the  ten- 
sion per  square  inch,  thus:  15,754  -=r  1.093  =  14,409  lb.  per  sq. 


^-•Sh 


d  =  D/(7/77.  of  Pi  ye  f  Ho/e 

p' Pitch  of  Pi/efs  .•'.;,.r--^' 

t '  Thickn$s5  ofP/afe 

(p-d)  X  t  '^NefSecf/on  ofP/afe 
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Fig.   2 — Different   Conditions   After   Drilling    Holes 


in.,  which  is  too  high,  giving  a  factor  of  safety  of  50,000  -^  14,409 
=  3.5,  instead  of  4  as  required  by  few.  .. .; 

Assuming  that  this  is  a  seam  witn  an  ordinary  double  riveted 
lap  joint,  with  3  in.  pitch,  or  an  outside  patch  with  a  double 
row  of  rivets  along  the  longitudin^  edges,  in  order  to  attempt 
to  maintain  the  steam  pressure  at  1^5  lb.,  we  would  have  to  ap- 
ply an  inside  cover  plate  and  add  an  outer  row  of  rivets  with 
6  in.  pitch.  Then  the  tension  along  the  row  with  3  in.  pitch 
would  be  lessened  by  the  shearing  value  of  the  outside  rivets. 
In  this  case  we  would  have  PX^X/'  =  175X30X6  = 
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31.500  lb.,  as  the  total  stress  in  the  net  section  between  the 
rivets  of  the  outer  row;  and  (p  —  d)  X  t  =  (6  —  .8125)  X  0.5 
^=  2.59  sq.  in.,  as  the  net  section.  Stress  divided  by  net  section 
=^  31,500  -^  2.59  =   12,162  lb.  per  sq.  in.,  which  appears  to  be 
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ideal  for  the  tension  at  the  outside  row,  but  the  combined  ten- 
sion at  the  inside  row  and  the  shear  upon  the  rivets  in  the  out- 
side   row    may    be    too    high.      In    this    case   the    net   section    is 
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Fig.  4 — Difficuit  Patch  Placed   Between  Two  Washout  Holes 

(/)  —  2d)  X  ^  as  there  are  two  spaces  in  the  inside  row  for 
each  distance  p,  in  the  outside  row ;  and  the  area  of  the  rivet 
holes,  which  are  13/16  in.  in  diameter,  is  0.5185  sq.  in.     If  we  as- 


sume that  the  rivets  are  of  steel  the  shearing  stress  must  not 
exceed  44,000  -^  4,  or  11,000  lb.  per  sq.  in.  The  total  resistance, 
then,  will  be  {p  —  2d)  X  t  X  12,500  +  0.5185  X  11.000  = 
27,350  +  5.704,  or  33.054  lb.  The  total  stress  will  be  175  X  30 
X  6,  or  31,500  lb.  In  this  calculation  we  find  the  number  of 
square  inches  in  two  net  sections  of  one  of  the  inside  rows,  and 
the  area  of  half  of  two  rivet  holes  in  the  outside  row,  multiply 

;the  first  by  its  allowed  tensile  strength  per  sq.  in.,  and  the 
second  by  its  allowed  shearing  value  per  sq.  in.,  add  the  two 
values    and    we   have   the    combined   resistance,    which    must    be 

'equal  to  or  greater  than  the  stress  acting  over  the  distance  p, 

Yjthe  pitch  in  the  outside  row.  '"v'.-v" 

Thus  far  the  joint  will  be  safe  after  adding  the  inside  welt 
strip  or  cover  plate,  but  we  have  yet  to  consider  the  failure  by 
shearing  all  rivets  on  one  side.    In  the  first  case  we  had  a  double 

■jriveted  lap  seam  with  3  in.  pitch,  ^  in.  rivets  and  13/16  in. 
holes.  The  shear  on  the  rivets  would  be  equal  to  the  stress  in 
the  net  section  divided  by  the  area  of  two  rivet  holes,  or  175  X 
30  X  3  ^  0.5185  X  2  =  15,188  lb.  per  sq.  in.  But  the  law  al- 
lows only  11.000  lb.  per  sq.  in.  for  steel  rivets  in  shear  and 
9,500  lb.  per  sq.  in.  for  iron  rivets.  With  steel  rivets  we  have  a 
factor  of  safetv   of  44.000  ^   15,188,  or  onlv  2.9  instead  of  4. 
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Fig.  5 — Application  of  New  Roof  Sheet 


Therefore,  even  if  the  tension  upon  the  net  section  of  the  plate 
;had  been  within  the  required  limit,  the  shear  upon  the  rivets 
;Would  have  been  too  high.  But  the  addition  of  the  welt  strip 
gives  one  more  rivet  in  shear,  so  we  have  175  X  30  X  3  -i- 
.5185  X  3  =  10,125  lb.  per  sq.  in.,  which  gives  a  factor  of  safety 

of  4.3.    :.-v--^-.:/<w..  v:..:v>^  ;:..■ 

In  case  the  shear  upon  the  rivets  were  still  too  high  we  might 
increase  the  size  to  7,s  in.,  but  in  this  case  the  tension  upon  the 
net  section  would  have  to  be  re-calculated,  as  the  holes  would 
be  larger  and  the  net  section  less.  Another  method  would  be 
to  leave  the  rivets  at  ^  in.  and  widen  the  welt  strip  so  that 
another  row  of  outside  rivets  could  be  added,  brt  this  would 
be  rather  unusual  and  it  would  be  better  to  reduce  the  pressure 
:to  suit  the  conditions.     ;- ;:;i>'v':'v  ".C  {:"^^ 

-  The  tension  on  the  net  section  of  plate  is  responsible  for  the 
;;inside  cover  plate  in  nearly  every  case,  because  the  seams  have 
to  be  calked  on  the  outside  and  if  the  rivets  are  close  enough 
together  to  make  a  good  calking  edge  it  will  nearly  always  be 
found  that  the  tension  upon  the  plate  is  too  high.  In  boilers 
of  high  pressure,  with  double  or  triple  riveted  butt  seams,  the 
inside  cover  plates  also  increase  the  shearing  value  of  the  rivets 
by  causing  the  inner  rows  to  be  in  double  shear,  for  which  the 
law  allows  double  the  value  of  single  shear. 
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In  applying  inside  cover  plates  the  thickness  has  to  be  c onsicl- 

;•  ered  in  order  that  the  bearing  value  of  the  plate  will  be  equal  to 

.or  greater  than  the  shearing  value  of  the  rivets,  or  in  other  words 

. :'  the  inside  ])Iate  must  be  strong  enough  to  shear  the  outside  row 
of  rivets  in  case  the  shell  plate  should  tear  along  some  inner 
row.     By  reference  to  steel  hand  books  we  fnul  that  a  5/16  in. 

;.  plate  is  thick  enough  for  ^  in.  rivets,  a  -jn  in.  plate  for  %  in. 
rivets,  a  7/16  in.  plate  for  1  in.  rivets,  and  a  Ji  in.  plate  for  1% 
in.  rivets.  The  outside  cover  plate  sliould  be  of  the  same  thick- 
ness as  the  shell  plate  for  all  outside  patches,  and  for  all  patches 
or  butt  seams  with  inside  plates  which  are  less  than  triple 
riveted.  In  triple  riveted  seams  the  outside  plate  is  sometimes 
slightly  less  than  the  shell  plate,  as  the  bearing  area  is  doubled. 
There  are  other  ways  in  which  a  joint  or  patch  may  fail, 
such  as  crushing  the  plate  in  front  of  tlie  rivets  or  crushing 
the  rivets,  but  if  the  cover  plates  and  rivets  are  of  good  ma- 
terial and  of  the  proper  thickness  and  diameter,  there  is  usually 
a  higlier  factor  of  safety  than  is  ref}uired.     In  the  double  riveted 

'  lap  seam  first  considered  we  had  a  total  stress  in  the  net  section 
of  15.750  lb.  Assuming  the  crushing  value  of  the  plate  to  be 
88.000  lb.  per  sq.  in.,  the  maximum  allowable  working  stress 
is  22,000  lb.  per  sq.  in.  The  number  of  rivets  in  eacii  distance  p 
is  2  (designated  by  ;/).  The  total  resistance  to  crushing  will 
therefore  be  d  X  t  X '«  X  allowable  crushing  stress  in  the  plate, 
or  0.8125  X  0.5  X  2  X  22.000  =  17.875  lb.  Thus  we  see  that 
the  stress  is  15.750  lb.,  while  the  resistance  is  17,875  lb., 
or  2,125   lb.   more   than   necessary   for   a   factor  of   safety   of  4. 

.;.  The  resistance  of  the  rivets  to  crushing  may  be  obtained  in  the 
same  manner  by  substituting  the  allowable  crushing  stress  of  the 
material  in  the  rivets  for  the  crushing  stress  of  the  plate  just 
used.        •;'"■••'•■■  •■-'••■••••'■■  •'   .-•■■■■■  -- 

In  any  boiler  the  stress  per  imit  section  exerted  longitudinally 
is  only  half  that  exerted  transversely,  and  in  most  cases  it  is 
safe  to  duplicate  the  circumferential  seams  for  the  ends  of  a 
patch.  '-   -"  ■        •  '.''■.'^''■'■ 

Several  patches  and  replacements,  which  have  been  applied 
to  locomotive  boilers  to  comply  with  the  boiler  inspection  law, 
are  shown  in  Figs.  3  to  5  inclusive.  In  each  case  these  have 
been  calculated  to  provide  a  minimum  factor  of  safety  of  4. 
Figure  3  shows  a  patch  replacing  an  old  one  which  had  only  an 
outside  plate  with  holes  very  close  together.  This  arrangement 
caused  high  tension  on  the  net  section  of  the  plate  and  too 
great  a  shearing  stress  upon  the  rivets  or  patch  bolts,  and  gave 

:i  a  low  factor  of  safety.     Figure  4  shows  a  difficult  patch  applied 

■;•!  on  the  outside  between  two  washout  plug  holes,  to  cover  radial 

•'    cracks   around   the   cross   brace  holes.     This   patch   being  above 
the   stayed    surface   had   to   be   calculated   by   the   radius   of   the 
■roof  sheet,  as  if  it  were  in  the  shell  of  the  boiler. 

Figure  5  shows  the  application  of  a  new  section  of  roof  sheet 
with  welt  strips,  which  were  found  necessary  on  account  of  the 
.large  ra<lius.  and  because  the  seams  arc  above  the  stayed  sur- 

•"".laee.  .  Tlie  two  throat  patches  were  calculated  and  found  safe 
as   originally   applied.  ,..■..,..,;..■■ 
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FIRING    UP    ENGINES    AT    ENGINE 
..         HOUSES* 


The  methods  outlined  in  the  following  brief  description,  for 
firing  up  locomotives,  have  given  very  good  success  in  the  elimi- 
nation of  .smoke  and  may  be  readily  used  by  nearly  all  roads. 

When  wood  is  used  for  the  kindling,  both  sides  of  the  firebox, 
the  back  corners  and  under  the  fire  door,  are  filled  with  a  layer 
of  coal  about  12  in.  or  16  in.  in  depth,  allowing  the  fuel  to  slope 
down  toward  the  center  of  the  firebox,  covering  it  to  a  depth 
of  3  in.  to  6  in.  About  one-eighth  of  a  cord  of  wood  should  then 
be  placed  on  the  coal  and  the  fire  started  by  means  of  oily 
waste.     The  coal  will  then  ignite  very  slowly,  becoming  coked 


as  it  burns  down,  and  by  usiig  a  forced  draft  the  stack  of  the 
engine  or  the  enginehouse  jaik  will  be  kept  clear  of  smoke.  It 
has  been  found  that  a  draft  bf  3j<2  in.  of  water  is  sufficient  to 
start  the  lire  and  produce  n^  more  than  Xo.  1  smoke.  This 
method  requires  about  two  hours  to  obtain  boiler  pressure  from 
a  cold  engine,  but  it  may  bd  hurried  by  increasing  the  draft 
and  scattering  coal  occasionally  over  the  l)right  spots  in  the 
firebox,  and  still  give  a  very!  good  smoke  performance.  This 
method  is  also  of  advantage  ( n  account  of  the  heavy  fuel  bed 
thus  formed;  it  is  usually  unnecessary  to  add  much  fuel  until 
the  engine  leaves  the  engine  louse.  Xo  special  grade  of  wood 
is    required.  >..-•.,.••-■, 

Tests  have  been  made  with  various  kinds  of  woods  to  deter-^ 
mine  their  efficiency  in  kinding  the  fires  at  engine  houses. 
Each  test  was  hurried  and  it!  was  found  that  the  wood  had 
very  little  bearing  on  the  sm(  ke  density.  Listings,  bark,  car 
wood,  large  wood  and  split  tie;  were  used  in  an  Atlantic  type 
locomotive,  not  equipped  with  steam  jets,  for  each  of  the  tests. 
Following  is  a  brief  description   of  the  tests:/' ''i\r".^,:\^}4':'i^.'':''  '^^ 

Test  Xo.  I. — In  this  test  the  engine  had  40  lb.  of  steam  on 
when  the  fire  was  started.  On(  -seventh  of  a  cord  of  car  wood 
wa>  usi'd  for  kindling  the  fire,  together  with  85  scoops  of  coal. 
It  required  ^3  minutes  to  obtcin  boiler  pressure.  The  sm<jke 
readings  at  the  smokejack  sho^  'ed  14  min.  of  Xo.  1  smoke,  12 
min.  of  Xo.  2  smoke,  2  min.  o:  Xo.  3  smoke  and  for  5  min.  a 
clear  stack. 

Test  .\o.  _'. — This  test  was  s  arted  with  a  boiler  pressure  of 
50  lb.,  and  four  bundles  of  list;  iigs  were  used  for  the  kindling 


wood,  with  ^0  scoops  of  coal 
35  min.  and  the  smoke  iack  re; 


3oiIer  pressure  was  obtained  in 
lings  showed  14  min.  of  Xo.  1 
.smoke.  10  min.  of  Xo.  2  smoke,\3  min.  of  Xo.  3  smoke  and  8 
min.    with    a    clear   stack.         ■  v' I  '- V  ■  fv'    ■■.»■■•  •■;• 

Test  Xo.  3. — This  test  was  stVrted  with  50  lb.  of  steam  ow 
the  boiler  and  one-eighth  of  a  iord  of  split  ties  was  used  as 
kindling  wf)od,  together  with  90  Ishovels  of  coal.  The  required 
boiler  pressure  was  reached  in  68  min.  The  smoke  stack  read- 
ings showed  15  min.  Xo.  1  smok*.  27  min.  Xo.  2  smoke,  2  min. 
Xo.  3  su'oke,  and  16  min.  clear  stack. 

Test  Xo.  4. — This  test  was  star  :ed  with  65  lb.  pressure  in  the 
boiler  and  the  fire  was  lighted  kvith  one-eighth  of  a  cord  of 
bark  used  as  kindling  wood;  79  sroops  of  coal  were  used.  The 
boiler  pressure  was  reached  in  IS  min.,  and  the  smoke  jack 
readings  showed  10  min.  of  Xo.  1  smoke,  7  min.  of  Xo.  2  smoke, 
2  min.  of  Xo.  3  smoke  and  6  min,  a  clear  stack.  •:■••■;-•.' .  ■^.( -v".'.;^ . 

Test  Xo.  5. — This  test  was  started  with  65  lb.  of  steam  on 
the  boiler  and  one-fifth  of  a  cord]  of  large  wood,  consisting  of 
car  sills,  beams,  etc.,  was  used  fo "  kindling,  with  85  scoops  of 
coal.  The  boiler  pressure  was  reac  led  in  25  min.  and  the  smoke 
jack  readings  showed  16  min.  of  Ko.  1  smoke,  4  min.  of  Xo.  2 
smoke  and  5  min.  clear  stack. 

.\s  shown  by  these  tests,  the  ki 
make  any  particular  difference  in 
iluced  and  the  smoke  obtained  is  at 


d  of  kindling  wood  did  not 
the  amount  of  smoke  pro- 
ributed  to  the  rushing  of  the 


•From    a    paper   presented   at   the   ninth    annual    convention    of   the    Inter- 
national  -Association  for  the  Prevention  of  Smoke. 


firing  up  process.  The  most  efficient  kindling  used  was  the  car 
wood.  Possibly  the  only  advantagt  of  certain  kinds  of  kindling 
is  that  they  may  ignite  quicker  a  nd  the  engine  may  thus  be 
made  ready  for  service  in  a  shortei  time. 

To  fire  up  an  engine  with  crude  ^il  the  coal  should  be  placed 
on  the  grate  in  the  manner  described  above.  When  there  is 
no  hurry  in  getting  up  steam  the  crijdo  oil  torch  should  be  oper- 
ated through  the  fire  door  and  focijsed  on  the  part  of  the  coal 
next  to  the  tube  sheet,  kindling  and'  igniting  the  fuel  from  that 
point  back  to  the  fire  door.  The  to^ch  should  be  held  about  30 
in.  from  the  fuel,  as  otherwise  the  ioil  will  be  sprayed  on  the 
fuel,  causing  black  smoke  to  be  emitted  from  the  stack.  This 
process  usually  requires  from  4  to  Q  gal.  of  oil  to  each  firebox 
and  about  15  min.  are  taken  to  kindl*  a  fire  properly,  depending, 
of  course,  upon  the  size  of  the  firebo|c.  In  all  methods  of  firing 
up  proper  supervision  must  be  giv(n  in  order  to  reduce  the 
smoke  to  a  minimum. 
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BOILER  SHOP  METHODS 


The  American  Locomotive  Company  has  developed  a  num- 
ber of  standard  methods  of  handling  the  work  in  its  boiler 
shops,  and  has  had  drawings  and  data  arranged  as  shown  in  the 
accompanying  engraving  for  the  purpose  of  instructing  employees 


in  the  proper  methods  of  performing  this  work.  These  methods 
sliould  prove  of  value  to  boiler  shop  foremen  and  the  drawings 
and  allied  instructions  will  be  found  self-explanatory.  Some  of" 
the  practices  outlined,  particularly  those  connected  with  the  lift- 
ing of  various  parts,  will  l)c  of  special  interest  to  anyone  who  is 
following  the  "Safety  First"  movement. 
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CIRCULAR  GLASS  CUTTER 


At  the  convention  of  the  Master  Car  and  Locomotive  Painters* 

'.   .  Association  held  at  Nashville,  Tenn.,  last  September.  J.  G.  Keil 

{.■;  spoke  of  the  excellent  service  he  had  obtained  from  a  circular 

glaj^s  cutter  in  use  at  the  Elkhart  shops  of  the  Lake  Shore  & 

Michigan    Southern.      This    cutter    is    illustrated    in    the   accom- 

■;;    panying  drawing.     It  is  made  with  a  hullow  cast  iron  base,  thj 

top  of  wrhich  is  faced  oflf.    To  this  a  forged  steel  arm  is  fastened 

by  four  5/16  in.  countersunk  machine  screws.    The  table  is  made 

of    cast    iron    with    a    projection    extending    down    through     the 

i'iO,  forged  steel  arm  into  the  hollow  of  the  stand,  and  underneath 

'■.4.;  the  table  is  fastened  a  wrought  steel  plate  which  is  fastened  to  it 

■   •'•  with    four    countersunk    machine    screws.      .\    liall    race    is    ma- 


>.-■■  ,i 


4,  j^  Mach.  ScreiiifS  C.  S.  . 
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Arrangement   and    Details   of   Circular   Glass   Cutter     .vl 


chined  in  both  of  the  steel  plates  to  receive  38  ball  bearings  15/32 
in.  in  diameter. 

To  the  outer  end  of  the  forged  steel  a'-m  is  fastened  another 
arm  carrying  the  adjustable  holder  for  the  glass  cutter,  as  in- 
dicated in  the  drawing.  The  cutter  arm  is  flattened  and  grad- 
uated to  show  the  radius  to  which  the  glass  is  to  he  cut.  A 
rubber  mat  is  used  on  top  of  the  table  to  keep  the  glass  from 
slipping,  and  the  table  is  rotated  by  hand  when  the  glass  is 
being  cut.  Steel  cutting  wheels  were  tried,  but  they  do  not  give 
the  same  satisfaction  as  do  the  diamond  cutters,  there  being  too 
great  a  loss  of  glass  due  to  breakage.  The  diamond  glass 
cutter  if  given  proper  care  gives  much  more  satisfaction.  By 
the  use  of  this  machine  it  is  possible  to  use  up  the  greater  part 
of  the  scrap  glass  which  ordinarily  accumulates  in  the  paint 
shop,   by    cutting    it   into   small    diameters. 


•r  \..  %  •    '.  v;.* 
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BY    A.  R.  DAVIS 
Tool  Foreman,  Central  of  Georgia,  Macon.  Ga. 


In  manufacturing  open  ent 
motive  repair  shop,  in  lots  of 
jigs  are  not  justified  for  hand 


wrenches    for    use    in    a    loco- 

200  or  less  to  a  size,  elaborate 

ing  the  work.     A  good  practice, 


after  drop  forging  and  trimmirjg  the  wrenches,  is  to  grind  them 


± 


i^ ^k'- A        k- 7^----^      •. 

Fig.    1 — Jig    for    Making    Open    End    Wrenches  ..^  A  >. 

on  the  sides  of  the  jaws  on  a  dou|le  disc  grinder,  bringing  them 
to  a  uniform  thickness.  They  are  then  placed  in  the  jig  shown 
in  Fig.  1  and  milled  out  with  insertied  blade  cutters  to  the  nut  size 
plus  1/32  in.  This  jig  will  take  ^  in.,  J^  in.,  1  in.  and  l!^  in. 
wrench   ends  by  adjusting  the  pUtes  A,  B  and  C  to  suit   the 


Fig.   2 — Detail   of  Tooth    Arrangoment    in    Slabbing    Mill 

outline  of  the  wrench  ends  and  clamping  with  the  clamp  D  and 
set  screws. 

An  efficient  slabbing  mill  is  showi  in  Figs.  2  and  3.  This  is. 
9)^  in.  in  diameter  by  23  in.  face.  There  are  14  flutes,  having 
an  angle  of  lead  of  20  deg.     The  pigs  are  VA  in.  square,  over- 


lap yX   >n.  and  the  face   is  milled 


or  three  degrees  rake.     In 


■'i;  ■ 
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making  the  pegs  square,  the  full  strength  of  the  stock  is  re- 
tained, whereas  in  the  round  pegs  used  in  slab  cutters  over  one- 
half  of  the  stock  is  milled  from  the  face  to  secure  the  cutting 


Fig.    3 — Slabbing    Mill    Which    Has   Given    Good    Results 

'; xKce>     The   shoulder   milled   for   the   seating  of  the  pegs  elimi- 
•'  nates  any  possibility  of  their  turning.     Zi,;r'''.:l''y\?^y^V--^'-.~.'.-:/-y'r 


u:i-.'-:;:.-^; 


FORGING  MACHINE  DIES 


A  number  of  forging  machine  dies  were  described  by  J.  W. 
McDonald,  foreman  blacksmith  of  the  Pennsylvania  Railroad, 
at  Trenton,  X.  J.,  at  the  annual  convention  of  the  International 
Railroad  Master  Blacksmiths'  Association  convention,  held  in 
Milwaukee  last  August.  Fig.  1  shows  dies  for  making  ash  pan 
levers.    This  lever  is  made  from  5^  in.  by  3  in.  bar  iron,  on  the 


K^-^---^-9pUj 


"T-^; 


^ 

I 


;■,.  l___l 


-n ,__ — i.  ■  !  ; 


D/'es  One  Se-f-  Sf. 


Machine 


I'      Pfunger  One  Thus  Sf. 


"^z^mmm. 


i'-t 


Finished  Ijtyer  End. 


J' 

i 


■^ 


Machine 


'{-■■:  v-^Av^  V — ^- — ^ 


f\_..       ..       ■'..•.-•  -,••.     ■  .■  ■  ■    ,  Plunger  One  Thus  Sf:        ... ;"  .^Vy- -  ■ 

.•■'Fig.   1 — Die*  for  Forming  the   Boss   End   of  Ash   Pan    Levers  y-- 

end  of  which  is  welded  a  piece  of  iron  1J4  'O-  by  3  in.  by  3J4  in. 
with  all  four  corners  sheared  oflf.  The  two  pieces  are  placed 
together  and  heated  to  a  high  welding  heat  in  an  oil  furnace. 
They  are  then  upset  and  welded  by  one  stroke  of  the  forging 
machine.  The  Ij^  in.  tapered  hole  is  made  in  the  same  heat. 
The  hole  is  first  punched  15/16  in.  square  in  the  same  die  in 
which  it  was  upset  and  is  then  drifted  to  the  required  taper 
by  a  tapered  pin  placed  on  the  machine  instead  of  the  shear. 


This  work  is  done  on  a  lYz  in.  machine,  and  the  finished  piece 
is  shown  in  Fig.  2.     It  makes  a  neat  job  at  a  low  aist. 

Fig.  3   represents  dies  used   for  bending  brake  hangers  on  a 
pneumatic    bending    machine    provided    with    an    18    in.    cylinder 
and  a  30)4  in.  stroke.     The  hanger  is  heated  and  placed  on  aX 
centering  block  on  the  female  die.  as  shown  by  the  dotted  line 


Fig.  2— Ash  Pan  Uever  Made  with  the  Dies  Shown  in  Fig.  I        J-* 

marked  "Hanger  in  position  for  bending.''  The  head  of  the 
machine  then  moves  forward  and  the  hanger  enters  the  groove 
in  the  male  die.  At  the  same  instant  the  point  of  tension  screw 
B  has  started  up  the  angle  of  the  wedge  strip  of  spring  steel. 


Tofi'fl/pseffinff 
J." 


iVedgg  {or  Raising  Back  FndofOnp  af  Tenfior?^ 
Scr&iv  B" Pesu/^ing  in  Ho/ding  Hanger  af  A . 

*    \.,-  t  i'X     Fig.  3 — Dies  for  Bending   Brake  Hangers  ;  *"'-- -^ 

'■'.•   '.'  \  ■■'■-•■'■'..  'S'.'   ■ 

This  causes  the  dog  to  give  a  vise-like  grip  on  the  hanger.  The 
proper  amount  of  grip  necessary  to  hold  the  hanger  is  regulated 
by  the  tension  screw  B,  it  being  raised  or  lowered  to  suk.    With 
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this  arrangement  it  is  possible  to  have  both  sides  of  equal 
length,  as  the  dog  will  not  allow  either  side  to  drag.  Another 
good  feature  of  this  device  is  that  when  the  male  die  returns 
it  carries  tlie  hanger  back  with  it  until  the  point  of  tension 
«crew  B  drops  down  the  angle.  This  releases  its  grip.  Attach- 
ments 1  and  2.  or  similar  pieces,  may  be  attached  to  this  male 
die  for  different  odd  jobs,  which  saves  making  a  whole  new 
male  die. 

Fig.  4  shows  dies  designed  to  make  nut  lock  washers  for 
guide  bars.  These  dies  are  used  on  No.  6  Hilles  &  Jones  shears, 
from  which  the  shear  blade  heads  arc  removed  and  a  false 
holder  mounted  to  carry  the  punch  and  bottom  die.  In  start- 
ing in  with  a  long  strip  of  material  the  1  7/16  in.  hole  is  first 
punched.     The   cut,    11/16  in.    deep,   is   then   made   and  the   last 
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BY  W.  M.  ROBERTSON 
Engine  House  Foreman,  Illinois  Central,  Harahan,  New  Orleant,  L41. 

The  writer  is  connected  wit™  a  shop  which  is  located  away 
from  the  general  shops  and  the  Vieans  for  doing  heavy  work  are 
limited.  As  all  the  engines  are  ^ept  busy  at  all  times,  it  is  often 
necessary  to  adopt  unusual  means  of  making  repairs. 

In  one  case  an  engine  came  in  [with  a  driving  journal  cut,  and 
on  dropping  the  wheels  we  fou^d  that  the  journal  was  cut  as 
much  as  ^  in.  below  the  road  limit.  To  make  repairs  in  the 
usual  way  would  mean  taking  th^  wheels  out,  loading  them  on  a 
car  and  sending  them  to  the  matn  shops  where  they  would  be 
mounted  on  a  new  axle.  This  tales  several  days,  and  sometimes 
weeks  and  the  engine  was  needed  at  once.  We  took  the  wheels 
out  and  by  the  use  of  the  o.xj-aicetylene  welding  machine  built 
up  the  metal  to  the  original  dimensions.  This  was  accomplished 
by  preheating  with  an  oil  burnei,  then  using  the  oxy-acetylene 
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/    V-v-       Fig.  4 — Dies  for  Making   Nut  Lock  Washers 

<)peration  cuts  out  the  washer  complete,  as  shown.  After  this 
a  complete  washer  is  turned  out  with  every  stroke  of  the  ma- 
chine, as  the  hole  is  punched  two  operations  ahead  and  the  11/16 
in.  cuts  one  operation  ahead,  so  that  in  the  last  operation  a 
-complete  washer  is  made.  Different  sizes  of  this  type  of  washer 
are  made,  but  the  dies  are  similar  to  those  shown  in  the  illus- 
trations. 


Effects  of  the  W.\r  ox  Industry. — The  effect  of  the  present 
European  war  on  European  industry  is  beginning  to  be  expres.sed 
in  figures.  The  British  Board  of  Trade  reports  that  the  ex- 
ports for  August  were  $100,000,000  less  than  for  August,  1913, 
and  that  imports  decreased  by  $65,000,000.  The  exportation  of 
manufactured  articles  alone  decreased  $75,000,000.  These  large 
totals  were  rolled  up  in  spite  of  British  supremacy  on  the  sea, 
which  was  early  assured.  The  deplorable  condition  of  the  trade 
of  the  other  warring  countries  can  be  imagined.  All  this  is 
additional  emphasis  on  the  thought  that  America  must  rise  to 
her  duty  of  supplying  the  needs  of  the  world  with  manufactured 
articles  during  these  months  of  stress.— .4 »«t'riVo«  Machinist. 
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Pipe  Pollers 
'.    .':>  -  Apparatus    Used    in   Turning   a   Cut   Journal 

torch  and  hammering  the  metal  as  tt  was  applied.    We  managed 
to  make  a  fairh-  smooth  job  of  thi  welding.  -"..v 

Having  no  lathe  which  would  swing  the  wheels  and  no  press 
to  press  them  off  in  order  to  do  the  turning  in  a  smaller  lathe, 
we  made  a  frame  of  wood  to  swinff  them  as  shown  in  the  illus- 
tration. This  was  then  placed  nearlthe  grindier  and  by  balancing 
the  wheels  with  an  old  driving  bojc  one  man  could  turn  them 
nicely,  .\fter  they  were  started  turning  the  frame  was  jacked 
over  till  the  axle  touched  the  emery  wheel,  which  was  then 
started,  and  as  the  frame  was  on  aieces  of  pipe  it  was  readily 
moved  back  and  forth.  The  jourjial  was  smoothed  down  in 
this  way. 

The    work    required    the    service 
helper  for  30  hours.     The  engine  h 
five  months  and  has  given  no  troubl 
welder  used  was  built  complete  froi 
found  around  the  shop. 


f  one  machinist  and  one 
now  been  back  in  service 

to  date.  The  oxy-acetylene 
such  material  as  could  be 


Production  of  Aluminum. — Sinc^  the  beginning  of  the  alu- 
minum industry  in  1<S83.  when  the  production  amounted  to  83 
lb.,  the  advance  has  been  so  rapid  jhat  the  production  in  1913 
amounted  to  72,500,000  lb. — Machinciy. 

I'KWER  Milk.-;  i\  Minks. — The  aithracite  coal  <;i)erators  of 
Pennsylvania  report  that  in  the  last  decade,  from  1902  to  1912, 
the  horsepower  developed  at  the  mi  les  increased  from  354,237 
to  680.700,  or  326,463  horsepower:  iut  electric  power  is  used 
and  the  number  of  mules  in  the  niii :es  has  fallen  off.  A  good 
nitile  is  now  worth  $240.  If  this  326.163  additional  horsepower 
had  been  added  m  mules,  supposing  such  a  number  obtain- 
able, the  investment  since  1902  in  power  alone  would  have 
been  nearly  $80,000,000,  without  replficing  any  mules  that  died 
during  that  period.  .\s  a  matter  of  (act,  the  number  of  mules 
decreased  from  16,139  in  1902  to  15,187  in  1912.  On  the  other 
hand  the  number  of  electric  locomptives  increased  from  53 
to  951,  and  the  number  of  steam  loc4motives  (on  the  surface'i 
from  ZIZ  to  575, 
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PAINTING   LOCOMOTIVES  AND    STEEL 

•:■:<{',>. ■.;:,.-:-^^yy  ::^::-    GARS*  -^^-^ 


^v.-vv^:'^?"::;   ■•..:■;"  BY  MILTON  L.  S1MS+     J;", j^-'v;:/' ::''-3  ;:;•;.'■■■ 

The  preparation  of  a  steel  coach   for  painting  is  of  vitai  im- 
portance,   demands    the    chjsest    attention    and    should    never    be 
left  to  inexperienced  help.     It  must  he  done  thoroughly,  as  the 
absolute  removal  of  all  scale,  grease  and  corrosion  is  necessary 
..     before  any  protective  coatings  are  applied.     Any  idea  that  paint 
;7;.'coatings    will    stop   corrosion    when    it   has   once   started,    is   not 
■  v-xorrect.      Properly   selected   paint   pigments,   combined   with   the 
^'1:-  proper  vehicles,  will  prevent  the  starting  of  corrosion. 

There  are  several  methods  of  remf)ving  rust  from  steel,  such 
as  coating  the  surface  with  oils  and  rubbing  with  steel  wire 
brushes,  emery  cloth,  steel  scrapers,  etc..  but  the  safest  and  most 
economical  for  the  outside  of  cars  is  the  sand  blast.  For  the 
interior  of  a  steel  car,  1  world  recommend  the  use  of  raw  lin- 
seed oil  and  benzine  or  gasolene,  in  the  proportion  of  one  part 
of  the  oil  to  two  parts  of  the  benzine,  applied  with  a  brush  and 
rubbed  down  with  emery  cloth  or  paper.  '.'-/••■■.':•     'H, 

The  sheet  steel  used  on  the  interior  of  cars  is  of  much  ligliter 
weight  and  liner  texture  than  the  outside  sheathing,  and  does  not 
need  the  sand  blasting,  .\fter  the  rubbing  down  is  completed, 
the  surface  should  be  washed  with  gasolene  and  wiped  dry  witii 
rags  or  waste,  and  it  is  then  ready  for  the  priming  coat,  which 
in  all  cases  should  be  applied  as  s<K)n  as  possible  after  the  sur- 
face has  been  cleaned.  This  applies  especially  to  the  outside 
surface  of  the  car,  where  the  sand  blasting  process  has  been 
used,  as  corrosion  will  start  up  again  in  a  few  hours  when  the 
atmosphere  is  damp,  and  great  care  should  be  taken  to  prevent 
handling  the  surface  with  the  naked  hands. 

We  are  now  ready  to  apply  the  priming  coat  to  the  steel  sur- 
face. This  ])riming  coat  is  more  important  than  any  that  is  to 
follow,  except  the  coats  of  fmishing  varnish,  and  too  much  care 
cannot  be  exercised  to  sec  that  the  work  is  done  thoroughly, 
brushed  out  evenly  and  every  bolt  head  and  joint  coated  per- 
fectly, using  suitable  brushes  for  the  purpose.  This  priming 
coat  must  be  made  from  suitable  pigments  and  carrying  vehicles, 
finely  ground  and  thoroughly  mixed  to  work  freely  and  spread 
smoothly  under  the  brush,  dry  hard,  but  clastic  enough  to  safely 
withstand  the  contraction  and  expansion  of  the  steel  surface, 
which  varies  greatly  in  different  sections  of  tiie  country.  On 
the  through  trains  miming  from  the  ice  and  snow  of  the  Xorth. 
to  the  tropical  climate  of  the  South,  the  change  has  a  marked 
influence  in  producing  cracking  and  disintegration  of  paint  and 
varnish  lilnis  as  applied  to  steel  cars  much  more  than  wooden 
cars. 

When  this  priming  coat  has  dried  safely,  the  ne.xt  step  is  to 
hard  putty  and  glaze  coat  over  all  rough  places,  and  this  takes 
us  to  the  second  coat  or  brush  surfacer,  which  is  designed  to  fit 
with  the  priming  coat.  This  material  must  also  be  finely  ground 
and  work  and  spread  easily  over  large  surfaces.  It  must  dry 
hard,  but  elastic,  and  be  made  from  selected  materials.  The 
next  step  is  to  apply  a  much  heavier  bodied  surfacing  material, 
which  is  then  knifed  off,  leaving  a  very  smooth  surface,  which 
requires  very  much  less  rubbing  to  bring  the  surface  up  ready 
to  receive  the  color  coats.  The  old  method  of  using  block 
pumice  stone  and  water,  is  dispensed  with,  and  a  method  em- 
ployed consisting  of  rubbing  the  surface  down  smooth  by  using 
emery  cloth,  in  connection  with  equal  parts  of  raw  linseed  oil 
and  benzine,  and  then  washing  or  wiping  off  with  rags  or  waste 
and  clear  benzine  or  gasolene.  This  method  of  surfacing  does 
away  with  all  danger  from  moisture  and  prevents  the  starting  of 
corrosion.  The  oil  forms  a  good  sealer  for  the  more  or  less 
porous  surfacing  material  and  forms  a  safe  foundation  for  the 
succeeding  color  and  varnish  coats. 
One  coat  of  specially  prepared  car  body  color  is  now  applied. 

•From  a   paper  read  at  the  meeting  of  the  Central   Railway  Club,   Buffalo, 
N.   Y..  November   13,   1914. 

tSpecial  representative,  Sherwin-Vyilliams  Coippany,  Cleveland,  Ohio. 


When  this  is  dry,  a  second  coat  is  applied,  which  is  of  an  elastic 
enamel    quality,    dries    hard    with    a    semi-gloss,    but    makes    aa-: 
elastic   surface    suitable    for    striping   and   lettering.     After   this, 
two  coats  of  durable  outside  finishing  varnish  are  applied,  and 
the  outside  of  the  car  is  ready  for  service,    v".  v  •'Xl-.V  •'     : '^-■-/ 

The  same  priming  material  should  be  used  on  the  interior 
surface  and  fctliowed  by  the  second  coat  of  brush  surfacer.  The 
heavy  coat  of  kniting  material  can  be  dispensed  with,  and  after.; 
the  ruijbing  with  emery  cloth,  oil  and  benzine  has  been  finished, :'. 
there  follows  a  suitable  ground  work  for  graining  in  iniitatioa>, 
of  natural  woods.  After  this,  apply  two  coats  of  elastic  rubbing* 
varnisli ;  rub  to  a  dead  finish  with  rubbing  oil  and  pulverized  ,; 
pumice  stone,  or  polish  if  desired.  Where  solid  colors  are  used?"- 
on  head  and  side  linings,  an  option  is  given  for  the  use  of  ^ 
special  enamels,  or  quick  drying  elastic  headlining  colors  to  be.r- 
striped  and  varnished  over. 

Canvas  roofs  require  a  specially  prepared  roof  primer  which 
dries  very  elastic  and  does  not  penetrate  clear  through  the  cotr  ;• 
ton    fabric.     This   prevents   the   rotting  of   fabric,   which   is   sure 
to  occur  where  too  much  vegetable  oil  is  used.     After  the  special 
primer  has  been  appHed.  special  long-life  roof  paints  are  applied. 

These  meth^ds  are  the  outcome  of  years  of  careful  observation  ' 
of  results  attained  by  the  use  of  methods  formerly  in  use.  Fo1-^{; 
lowing  is  a  schedule  for  painting  the  exterior  of  a  steel  coach: 

Apply   priming   coat.  " '*  ';■:■•■,.. 

Hard  putty  and  glaze  all  rough  and  uneven  parts  of  surface. 
Aliply  coat   of  brushing  surfacer.  ■  ;.  ,....._..„...:  .,• 

Ai)ply  coat  of  kriling  surfacer.  :-    ■■.•:■•  '"IP  v.;^ 

Rub   out    with    emery   cloth,    ui-ing   half   and   half   raw   linseed   oil    •, 
and   berzinei   instead    of   block   pumice   stone   and    water.  _     *■■. 

.Apply  first  coat  of  car  body  color.       /\-'  .•.•' -x: ■/•*■;■■.'-'' '^ J''. 'IJ'-*" 
(If  Sunday),  drying.  -.".::•-■•;•     ■'y-y.--'-'~'^'^-:.-'~.' 

Apply  second  coat  of  car  body  color  enamel, '■<      -'.  ,.'-■;."■■•;'   .V.\^'- 
Stripe  and  letter.  ::■"'•■.■..■•-■.'•■  j". ':-f;-.'' 

Apply  first  coat  durable  outside  fiiiishmg  varmslt  v..;;  "iX' ^^-r^ 

Drying.  .   '  :  ;        .    /  '  ■:'^'.  .■•t'->;V.-'/-^-  '■':>''v :..'.:  i' '•'^'  ■■'v/^:^i''■v 

Apply  secord  coat  of  diirable^outslde'liiiishing  vamisli.    •;■,.-''.  •>.•' 
Car  is  completed.  A"i ''■  "'.••■ 

Where    shop    conditions  of   heat   and   ventilation    are   correct,' 
several  days  can  be  cut  from  this  schedule,  by  apjilying  the  first  •.■, 
and  second  coats  of  car  b >dy  color  in  one  day  and  by  stri|)ing  •• 
and  lettering  and  applying  the  first  coat  of  varnish  in  one  day^ 

LOCOMOTIVE    P.MXTIXG 

The  method  used  in  painting  a  locomotive,  differs  very  slightly 
from  that  oi  a  steel  coach.  The  same  primer  and  surfacing  ma- 
terials are  used  and  rublxd  out  in  the  same  manner,  then  the 
color  coats  which  are  usually  black,  are  applied.  For  this  pur- 
pose an  enamel  black  is  used  on  which  the  lettering  is  done  and 
one  coat  of  durable  locomotive  finishing  varnish  is  usually  ap- 
plied on  the  water  tank  <.r  tender,  cab,  steam  dome  and  sand 
box.  steam  chest  and  cylinder  casings,  etc.,  for  the  best  work. 
The  enamel  I)lack  sht)uld  1)e  made  from  selected  materials  which 
are  known  for  their  wearing  and  heat-resisting  qualities.  If  the 
surfacing  materials  are  made  too  rich  with  oils,  blistering  on  the 
heated  surfaces  will  often  result. 

Speed  is  demanded  in  locomotive  painting,  as  each  day  that  « 
locomotive  is  kept  out  of  service,  represents  so  many  dollars 
of  earning  power  for  the  railroad  company.  The  machinists, 
boiler  makers,  pipe  fitters,  etc.,  usually  get  all  the  time  and  the 
painters  get  what  is  left,  but  it  cannot  be  helped.  The  actual 
time  necessary  to  turn  out  a  satisfactory  job.  tlepends  on  shop 
conditions.  Two  and  often  three  operations  on  the  schedule  can 
be  carried  out  safely  in  one  day.  Assuming  that  care  has  been 
taken  in  removing  all  grease,  scale  and  corrosion  from  the  sur- 
face to  be  painted,  the  following ^hedule  niay  be  used,  for  loco- 
motive painting:  '  /  w"^'  :■  r  ^  v\  X:  ^:— 
1st  day.     Apply  primirg  coat  of  special  locomotive  prinier.        V  O;.  '':■■  ... 

Hard  putty  ard  glsre  coat  all  rough  and  uneven  ?nrtaces.     (TM* 

does  ni.t   apply  to  trucks,   frame  work,  etc.) 
Apply    br^t^hing    and    krifing    surfacer    to    water    tank    or    tender. 


1st 

day. 

2nd  day. 

3rd 

dav. 

4th 

day. 

5th 

day. 

6th 

dav. 

7th 

dav. 

8th  day. 

9th 

day. 

10th 

day. 

nth  day. 

12th 

day. 

13th 

day. 

2nd  day, 
3rd  day 
4th  day, 


caij,   steam   dome,  sand  box.   etc. 
Rub  out  surface  with  emerv  cloth,  using  half  and  half  raw  linseecj 
oil   and  benzine.     Wipe   off  dry   with   rags   or   waste  and  clear 


■v.. 


•<:.' 


t:- 
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5th  day. 


benzine,  being  careful  not  to  use  too  much  benzine.  Follow 
up  with  coat  of  black  enamel.  On  the  best  work  a  coat  of 
flat  black  is  applied  over  all  the  surface,  except  the  trucks, 
frames,  etc.,  before  the  black  enamel  coat  is  applied. 
Letter  and  varnish  with  a  coat  of  durable  locomotive  finishing 
varnish. . 


Vol.  88,  No.  12 


V. 


.'''•■V'-^"-'^-'/;' ''PAINTING    STEEL    FREIGHT    C.\RS      -^    ^^^• 

The  method  of  painting  steel  coal  cars  has  changed  very  ma- 
terially in  the  last  few  years.  Formerly  all  coatings  were  made 
very  elastic  and  very  little  attentii)n  was  given  to  making  the  first  or 
priming  coat  dry  differently  fnmi  the  last  or  finishing.  Research 
work  on  this  matter  has  proved  that  the  method  was  wrong  and 

•  that  the  first  or  priming  coat  should  be  constructed  so  as  to 
dry  hard  and  elastic,  using  specially  trcatetl  vehicles  for  the  pur- 
pose and  such  pigments  as  will  be  neutral  and  last  the  longest. 
The  finishing  coats  are  made  more  elastic  and  have  more  gloss 
and  moisture-resisting  qualities.  The  reason  for  the  priming 
coat  being  made  to  dry  harder  and  with  less  gloss,  is  that  coal 
cars  are  subjected  to  rough  usage  while  being  loaded  and  im- 
loaded.  Large  lumps  of  coal  striking  the  sides  of  the  cars 
glancing  blows  soon  knock  off  much  of  the  painted  surface  when 

.tile  elastic  coatings  are  new.  .        ,.     ..... 


shop  where  a  certain  amount  c  f  waiting  is  inevitable.  This  shear- 
ing machine  is  small  and  inexpensive,  and  has  a  cylinder  6  in. 
in  diameter  and  2J^4  in.  in  st  oke.  It  is  placed  on  the  wall  of 
the  shop  at  a  point  where  it  c  an  be  conveniently  connected  to  a 
hydraulic  main  carrying  a  pressure  of  1,500  lb.  per  sq.  in.  It  is 
so  arranged  as  to  give  positi\  e  action  in  both  directions.  The 
bottom  blade  is  bolted  to  a  casting  which  acts  as  a  guide  for  the 
top  blade.  The  blades  are  onl /  ■)4  in.  thick  and  the  front  of  the 
guide  casting  is  recessed  arourid  the  hole  in  the  bottom  blade  so 
that  rivets  or  patch  bolts  can  br  cut  as  short  as  ^  in.  with  safety 
and  ease.  The  guide  and  bottom  blade  casting  are  bolted  to  an 
angle  block  which,  together  wkh  the  cylinder,  is  bolted  to  a  J^ 
in.  plate  stiffened  with  two  an:  fles  to  resist  buckling  action  and 


bolted  through  the  wall  of  the 


shop. 


EFFICIENCY  IN  a1  MODERN   ENGINE 

HO  USE* 


BY  JOHN  C 


MURDOCKt 


SHORT  RIVET  SHEAR 


r 


;;■:•;       VV.  BY  E.  T.  SPIDY 

.-.'■.,  Assistant  General  Foreman,  Canadian  Pacific,  Winnipeg,   Man. 

Very  often  rivets  and  patch  bolts  are  required  shorter  than 
the  standard  lengths  carried,  and  it  becomes  necessary  to  use 
some  standard  length  and  cut  it  down  to  the  length  required. 


In  any  engine  house  where  the  larger  types  of  locomotives 
are  handled  the  equipment  is  the  chief  issue  in  regard  to  the 
cheap  handling  of  the  work.  For  the  handling  of  modern  loco- 
motives, a  modern  engine  hous(  is  imperative.  Ash  pit  equip- 
ment and  water  plugs  should  be  so  located  that  engines  may  be 
handled  quickly  on  arrival  at  t  le  terminal  so  as  to  allow  for 
the  greatest  amount  of  time  fc  r  repairs  and  for  proper  care 
before  the  engine  is  required  foi  service  again. 

A  well  equipped  machine  shopland  a  drop  pit  are  also  neces-- 
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Shear   for   Cutting    Short    Rivets    and    Bolts 


The  drawing  shows  a  small  hydraulic  sheer  designed  for  shear- 
ing rivets  and  patch  bolts  up  to  1^/^  in.  in  diameter.  Few  boiler 
shops  are  satisfactorily  equipped  with  facilities  for  this  work; 
it  is  generally  done  on  the  ordinary  shear,  and  is  an  awkward 
and  unsatisfactory  job,  or  else  the  rivets  arc  taken  to  the  bolt 


re\l 


sities,  if  high  mileage  is  to  be  assurep  between  general  repairs. 
The  machine  shop  should  be  such  thbt  heavy  engine  house  re-'; 


'Entered  in  the  competition  on   Engine   W  ouse   Work,   which  closed  JuIt 
IS,    1914. 

t39  Allston  street,  Allston,  Mass. 


December,  1914 
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pairs,  such  as  renewal  of  tubes,  changing  wheels,  etc.,  can  be 
made  on  several  engines  at  once.  This  furnishes  enough  work 
to  take  care  of  the  varying  conditions  of  engine  house  work. 
Some  assigning  of  certain  work  to  certain  men  is  essential,  but 
it  is  possible  to  overdo  this.     -^-  V  -V  •;  -.r  . :.    -.      ." 

Inspection  is  one  of  the  most  important  features.     Two  good 
engine  inspectors,  one  working  under  the  engine  and  one  outside, 
can  inspect  and  do  many  small  jobs  on  35  to  40  engines,  with 
■one  man  working  9  hours  and  the  other  12  hours  for  the  day 
force,  and  the  same  for  the  night,  giving  the  service  of  one  man  f - 
throughout  the  24  hours  on  engine  inspection.    There  should  also   •,- 
1)6  two  men  on  air  brake  inspection  in  the  same  way,  day  and  .;■._ 
night.     This  means  working  inspection;  the  men  see  all  they  can 
and   do  all  they  can  and  do  not,   with  pencil  and  paper,   search 
for  work  for  some  one  else  to  do.     Another  important  matter 
is  to  have  a  man  trained  to  set  engines  so  that  he  can  set  up  the    - 
wedges  and  key  the  rods,  and  keep  the  knuckle  pins  and  wrist  ^ 
pins  tight.     He  should  also  put  in  new  guide  bolts  and  cross- 
head  shoe  bolts  when  they  are  required.        .;/:..  '■■■  ';.  v  •/ : 

Another  classified  job  should  be  the  grates  and  front  end  work 
so  as  to  have  the  rough  work  taken  off  the  higher  paid  mechanic 
and  at  the  same  time  have  a  man  trained  to  do  this  work  quickly 
and  well.  This  job  should  not  be  made  too  cheap.  A  pipefitter 
should  also  be  trained  for  engine  house  work;  he  should  do  all 
the  steam  heat  and  piping  work,  cab  work,  gage  cocks,  etc.  This 
puts  most  of  the  piping  outside  of  the  air  brake  gang  all  in  one 
man's  hands  and  in  this  way  he  may  have  the  tools  and  ex- 
perience to  handle  the  work  with  speed,  while  at  the  same  time 
it  relieves  the  other  men  of  the  care  of  piping  tools. 

Air  brake  work  should  be  handled  separately  from  the  other 
machinist's  work.  There  should  be  one  man  to  do  the  oiling,  one 
on  the  grease  cups  and  one  on  the  headlights  and  markers. 
Special  men  should  be  trained  to  blow  out  the  tubes  and  take 
•down  arches,  and  also  to  prepare  engines,  for  the  boilermakers. 
The  latter  will  cool  down  the  engines  when  required  and  con-  -V- 
nect  the  blowers  so  that  the  engines  may  be  put  in  condition  for 
the  men  to  work  on  them.  The  regular  machinist  force  should 
be  so  trained  that  while  special  jobs  are  assigned  to  individual 
men,  as  they  show  more  aptitude  at  certain  work,  they  should 
be  overlapped  to  cover  all  lines  of  engine  house  work.  The  idea 
•of  one  man  having  a  busy  day  one  day  and  a  slack  one  the  next 
is  poor  policy;  let.  them  all  have  a  busy  day  or  a  slack  day 
together.  -^-^.-.a;';^  •c-av'v^;':  .  "■■;^.-:-- 

Work   slips   should  be  turned   in   every  day  and  carried  over 
from  shift  to  shift;  in  case  of  an  engine  being  used  again  with 
work  not  done  they  should  l)e  turned  in  so  marked.     On  investi- 
gation, if  this  work  seems  important  and  its  neglect  has  a  bad -.- 
effect  on  the  engine,  steps  must  be  taken  to  have  it  done.         ••;}•  V" 

A   book    should   be   kept    with    the   dates   of   washout    and   the  •"; 
cleaning  of  tubes  and  arches,  and  engineinen  given  to  understand  ■ 
that  there  are  certain  dates  when  the  engines  are  dumped;  that  ' 
they   will   not   be   blown   oflf   to   pack   throttles    and   grind   gage  '-. 
cocks   at    such   times   as  the   engineman   picks   out,   but  that   he 
will  have  to  conform  to  this  system.     If  enginemen  are  in  the 
habit  of  leaving  their  engines  at  night  with  a  small  work  report 
or  none  at  all.  and  then  coming  around  in  the  morning  and  re- 
quiring part  of  the  engine  house   force  to  wait  on   them,  they 
should  be  told  to  make  out  work  slips  on  their  next  trip  showing 
what  is  wanted. 

Avoid  doing  duplicate  work  or  unnecessary  work  just  because 
somebody  wants  to  be  satisfied.  Do  not  reduce  front  end  brasses 
so  that  they  turn  the  wrist  pins  in  the  crossheads,  or  close  in 
main  pin  brasses  so  that  they  run  hot,  or  set  up  wedges  until 
they  stick;  keep  the  wedges  parallel,  brasses  keyed  brass  and 
brass,  guides  closed  and  pedestals  tight,  gnd  if  the  main  wheels-, 
need  to  be  dropped,  do  it  w^hen  it  is  thought  they  need  it,  after 
an  examination  and  a  conference  with .  the  road  foreman  of, 
•engines.  "'■     ?  '•^/'•^  '-"'■ 

Responsibility  for  the  care  of  the  power  should  reach  from 
the  lowest  paid  man   up  to  the  master  mechanic  if  the  system 


is  right  and  a  system  should  be  employed,  no  matter  how  poor  it 
may  seem  at  the  start.  The  engine  despatcher  and  general  fore- 
man should  co-operate  in  every  way.  A  board  should  be  kept 
showing  all  engines  to  be  despatched  and  their  leaving  time,  and 
another  board  for  the  use  of  the  men  in  marking  off  the  work  as 
it  is  done.  :.=!;'     v^"!/ 

The  master  mechanic  should  keep  in  touch  with  his  foremen 
and  know  what  is  needed  as  to  tools,  etc.,  and  he  should  usfe  hi* 
influence  with  the  higher  officers  to  obtain  them.  .;(•■" 


PALNTING  STEEL  CAR  DOORS 


At  the  recent  Master  Car  and  Locomotive  Painters'  conven- 
tion at  Xashville,  Tenn.,  C.  A.  Cook,  master  painter  of  the  Phil- 
adelphia, BaUimore  &  Washington,  Wilmington,  Del.,  mentioned 
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:•;*.. -■■'.■;    Fig.   1 — Adjustable   Rack  for  Slushing  Steel   Doors  '' 

two  shop  kinks  that  were  especially  valuable  in  painting  steel 
car  doors.  These  are  shown  in  the  accompanying  illustrations. 
Fig.   1    illustrates  an   adjustable   rack  equipped   with  a  pan  and 
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funnel  and  used  in  connection  with  slushing  the  interior  of  the 
doors  of  steel  car  equipment.  The  door  is  placed  on  the  rack 
and   turned   at   the   desired   angle,   the   paint   being   poured    in 
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through  holes  iii  the  end.  The  table  is  then  reversed  and  emp- 
tied, the  inside  uf  the  door  in  this  way  being  completely  cov- 
ered. Its  simple  construction  is  readily  indicated  by  the  draw- 
ings, and  it  is  made  almost  entirely  of  wood.  A  wrought  iron 
quadrant  I4  in.  thick  fitted  with  pin  holes  is  used  to  hold  the  table 
in  its  inclined  position.  A  galvanized  steel  tunnel  with  a  bent 
outlet,  as  shown  is  used  for  pouring  the  paint  into  the  doors.  * 
^r:-  Fist.  2  shows  a  <loor  rack  wliicli  has  jiroved  very  efficient  and 
economical.  It  does  away  with  the  repeated  handling  of  tlie 
heavy  steel  doors,  as.  after  being  jjlaced  on  the  carriage  the 
door  is  not  again  handled,  except  to  be  pulled  forward  from  the 
rack  for  each  paint  operation  and  then  pushed  back  to  dry.  It 
can  readily  be  seen  that  a  large  number  of  doors  can  be  handled 
within  a  comparatively  small  space.  From  the  cimstruction  it 
will  be  noted  that  the  carriage  on  which  the  door  is  placed  is 
30  to  36  in.  long,  the  wheels  being  nearly  2  in.  in  diameter. 
This  permits  of  moving  the  doors  in  and  out  of  the  rack  readily. 
A  stop  is  placed  in  the  top  of  the  door,  as  shown,  to  keep  it  in 
a  vertical  position  wlu'le  in  the  rack.  The  rack  is  made  prin- 
cipally of  wootl,  with  U4  i"-  wrought  iron  pipe  supports.,- .: 


TOOL  CLAMP  FOR  WHEEL  LATHES 


f,- ■•'-■••■    /■■•■^- ••'"•■■'•-■'  s.:|fY  R_  p_  CALVERT  '■■-:■    :~- ^  ■  \  ^     -• 

A  tool  clamping  device  in  use  on  an  old  style  car  wheel  lathe 
at  the  Horton,  Kan.,  shop  of  the  Chicago,  Rock  Island  &  Pacitlc 
is  shown  in  the  illustration.  The  8  in.  air  l)rake  cylinder  is 
fastened  to  the  ceiling  a1)Ove  the  machine.  .\ir  is  admitted  to 
the  back  end  of  this  cylinder,  thereby  driving  the  piston  forward, 
which  raises  the  end  of  the  bar  B  by  means  of  the  lever  and  com-  • 
necting  rod  /:",  this  in  turn  tending  to  raise  the  opposite  end  of 
bar  C.  The  other  end  of  bar  C  presses  down  on  the  tool  and 
securely  clamps  it.     When  the   full  amount  of  air  has   l)ecn   ad- 
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ill  r.se.    The  cylii  dcr  levtr  is  arr  mged  as  shown  in  order  to  avoid 
the  necessity  of  packing  the  pisi  jn  rod. 


REGLALMING 


BY  ROBERT 


GAR   AXLES 


W.  ROGERS 


Instructor  of  .Apprentices,    E'is    Railroad.  Port  Jer\iS,  N.  T^   '•/;.,.'.  •, 

.\  material  sa\  ing  in  the  cost  fif  car  axle  renewals  may  be  ef- 
fected by  upsetting  worn  axles  aid  rehnishing  them  to  the  next 
smaller  size.  An  axle  having  5>i  in.  by  10  in.  journals  may  be 
upset  1  in.  on  each  end  and  relin  shed  into  a  new  axle  having  5 
in.  by  9  m.  journals.  A\\  in.  by  J  in.  axles  being  secured  in  the 
.same  way  from  wt)rn  5  in.  by  9   in.  axles. 

The  special  ecpiipment  required  or  tloing  tiiis  work  consists  of 
a  portable  furnace,  a  small  roller  able  upon  which  the  axles  are 
supi)orted  while  being  heated  and  ui  inclined  table  by  which  they 
are  bandied  to  a  wheel  press,  whefe  the  upsetting  is  done.  Tlie 
furnace  is  shown  in  detail  in  the  jaccomiianying  drawing.  It  is 
made  up  of  Yi  in.  boiler  plate  line*  with  fire  brick,  the  top  being 
arched  with  tire  clay  as  shown  ill  the  drawing.  The  furnace 
rests  upon  one  end  of  a  four-whJel  truck  from  which  it  is  in- 
sulated by  V/>  in.  of  asbestos  lagfing.  L'pon  the  other  end  of 
the  truck  is  placed  an  oil  tank  which  is  piped  to  a  burner  located 
in  fnmt  of  an  opening  in  one  si<  e  of  the  furnace.  A  simple 
burner  built  up  of  a  globe  valve  b(  dy  and  pipe  reducers  is  used. 
Two  7  in.  holes  througii  the  wall   )f  the  furnace  facing  the  end 


I^._j4'___,j 
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••;■•.•  Furnace   Used   in    Reclaii|iing   Car  Axles  ■•  -;  .'l-    • 

'  of  the  truck  are  provided  for  the  ins<  rtion  of  the  axle.     A  roller 

table  31  in.  wide  by  48  in.  long,  the  fi  ame  of  which  is  built  up  of 

2  in.  angles  is  placed  in  front  of  th<    furnace.     Two  axles  at  a 

.time  are  placed  upon  the  table  and  tae  ends  inserted  in  the  fur- 

,.-  nace  about  half  the  length  of  the  jourtial.     Handling  of  the  axles. 

'  int»)  and  out  of  the  furnace  is  facilitated  by  rollers  in  the  top  of 

the  table.     When  the  ends  of  the  joufnals  have  been  brought  ta 

a  white  heat  for  a  length  of  about 

out   of   tlie   furnace   and    rolled    down 

wheel  press  where  they  are  handled 

air  hoist.    The  upsetting  is  done  by  pi 

axle  against  the  tailstock  of  the  wheel 


'":.•;..;     Pneumatic    Clamp    for    Wheel    Lathe    Tools 

mitted  and  the  full  compression  has  been  gained  on  the  tool,  the 
block  A  is  inserted  between  the  bars  B  and  C.  It  will  1)e  noted 
that  the  space  between  these  two  bars  will,  when  in  tension,  be 
slightly  tapering.  The  block  A  is,  therefore,  placed  as  far  back 
as  it  will  go  and  the  air  is  exhausted  from  the  cylinder.  It  is 
found  that  a  bbick  placed  in  this  way  will  hold  the  tool  in  jdace. 
The  part  />  is  a  round  steel  bar  V/z  in.  in  diameter,  with 
rounded  ends  which  fit  into  sockets  in  plate  E  and  bar  B.  The 
bolt  F  is  one  of  the  original  clamping  bolts,  around  which  is 
placed  a  steel  spring  to  hold  bar  C  in  place  when  the  tool  is  not 


or  5  in.,  they  are  drawn 

the    inclined   table   to   the 

nto  the  wheel  press  by  an 

icing  the  heated  end  of  the 

press  and  running  the  ram 

against  the  cold  end  until  the  proper  reduction  in  length  has  been- 


ournal  is  upset  sufficiently 
and  it  is  necessary  to  re- 


made.    By  this  process  the  end  of  the 

to  form  a  collai*"  for  the  1\^w  journal 

move  about  Yz  in.  of  stock  in  finishii^  up  the  journal  bearing. 

The  labor  of  two  men  is  required  to  sipply  axles  to  the  furnace 

and    to   take   them    from    the    furnace  |  to   the    wheel    press.      la 

a  shop  where  a  hydraulic  press  is  aN'feilable  the  total   cost  per 

axle  for  upsetting,  including  all  labor  pnd  fuel,  is  35  cents.     As- 


the  average  cost  for  new  axles  from  6 


8  in.   is  about  $12.50  each,  and  the   s<  rap  value  of  worn  a.vles. 


at  Vi  cent  per  pound  is  about  $4  each 
effected  for  each  axle  reclaimed  ready 


in.  by  11  in.  to  4J4  in-  by 


\  saving  of  about  $8.15  is. 
for  turning.  . ,,; 
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CIRCULATING    SYSTEM    FOR   LOCOMO- 
TIVE BOILERS 


A  device  for  applying  the  Ross-Schofield  system  of  circulation 
to   locomotive   hoilers   is   being   introduced   by   the   Q   &   C   Corn- 


End    Elevation,    Showing    the    Direction    of    Flow    from    the    Barrel 

of   the   Boiler 

pany,  90  West  street.  Xew  York.     The  Ross-Schofield  system  of 
circulation    was    developed  and   has .  been   in  suc<:essful   use   for 


st)n:e  tithe  in  marine  and  stationary  sen-ice.'  h^^  this  s>stcnt  the 
circulation  is  produced  i>y  utilizing  the  force  resulting  from  the 
separation  of  the  steam  from  the  water.  A  space  is  contined 
about  the  hottest  portion  of  the  heating  surface  by  means  of 
I)affle  plates,  commimicaticn  with  the  bud\-  of  water  in  the  l)oiler 
being  provided  at  the  top  and  bottom  only.  The  generation  of 
steam  within  the  water  column  thus  formed  produces  a  rapid  upr'..  V- 
ward  circulation  of  the  water,  provision  being  made  at  the  sur^.v  ■  : 
lace  of  the  water  to  properly  guide  the  current  thus  formed. 

The    device   as    applied   to    lociMUotives    is    made   up   of   three,, 
parts.    A  baffle  plate  which  loosely  surrounds  the  tube  and  sepa-      'v 
lates  the  barrel  of  the  boiler   from  the  firebox  portion   is  se-      - 
cured  to  the  shell  of  the  boiler  at  the  throat  sheet.     This  ex- 
tends to  a  height  level  with  the  highest  point  of  the  crown  sheet, 
and   openings   are   provided   at   the   sides   below    the   center   line      ;' 
«if  tl:e  boiler.     The  space  between  the  baffle  plate  and  the  tircbox       -J 
side  sheet  is  closed  by  side  plates  which  extend  d'-wnward  to  a 
point  about  10  in.  above  the  mud  ring.     A  water  coIuhmi  is  thus 
formed  which  is  enclosed  by  the  flue  sheet,  the  baffle  plate  and 
ihe    two    side    plates.      All    circulation    from    the   barrel    of    the  .  :  ;^ 
Ltoiler  must  pass  through  tlie  openings  in  the  baffle  plate,  down- 
ward  through   the   water  leg  to   the   bottom   of  the   side  plates 
and  thence  upward  over  the   rear  flue  sheet  and  the   rear  ends 
of    the    tubes.      Supported    to    the    top   of   the    baffle    plate    is    a 
curved  hood  extending  up  to  the  normal  water  line,  which  <li- 
rects   tile   circulation   over   the   cr(.)wn    sheet   toward   the   back   of 
the  lirebox.     The  water  about  the  firebox  thus  moves  in  a  cir- 
cuit;   upward   across   the   flue    sheet,   Ijackward   and   downward 
ylong  the  crown  sheets,  side  sheet  and  door  sheet,  and  forward. 
near  the  bottom  of  the  water  legs.     As  the  water  in  the  firebox' 
space  is  evaporated,  more  flows  in  from  the  barrel  of  the  boiler 
through  the  openings  in  the  baffle  plate.  "-*■■- 

Among  the  advantages  which  are  claimed  for  this  device  is 
increased  rapidity  of  evaporation  due  to  the  constant  freeing  of 
the  heating  surface  from  the  steam  bubbles  l)y  the  sweeping  ac- 


Phantom   View  of  the   Ross-Schofield   System  of  Circulation,       Showing    the    Direction    of    Currents    Over    the    Crown    Sheet 

f.  I'.v'}. "  K-^  645  .     v.-- '■'•■■-.■;■• .  ■•■•/ 
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tion  of  the  water.  Priming  which  is  caused  by  the  violent  sepa- 
ration of  the  steam  from  the  water  is  overcome  by  means  of  the 
hood  which  directs  the  rush  of  the  rising  steam  and  water  in  a 
horizontal  direction,  thus  making  available  the  entire  surface 
of  the  water  over  the  crown  sheet  for  the  separation  of  steam 
with  a  consefjuent  decrease  in  violence  of  ebullition  at  any  one 
point.  The  rapid  circulation  of  the  water  prevents  the  for- 
mation of  stagnant  pockets  of  cold  water  near  the  corners  of  the 
firebox  and  produces  a  uniform  temperature  at  all  points 
around  the  firebo.x,  thus  in  a  measure  reducing  the  effects  of  un- 
equal expansion  and  contraction.  It  is  also  claimed  that  the 
formation  of  scale  is  largely  prevented  by  the  rapidity  of  the 
circulation,  which  causes  the  particles  of  scale-forming  ma- 
terial to  collect  at  the  mud  ring,  where  they  may  be  disposed 
of  through  the  blow-off  cock.  This  is  borne  out  by  the  result 
of  experience  with  the  system  in  stationary  service. 
.This  device  may  be  readily  applied  to  old  boilers  whenever 
the  tubes  are  removed  for  repairs.  The  baffle  plates  may  be 
made  in  sections  of  any  size  suitable  to  be  taken  into  the  boiler 
through  tile  dome,  the  parts  being  assembled  inside  the  boiler 
before  the  tubes  are  applied.  ■/;■'.  r*  ;■:...•..    • 


SAFETY  BAGGAGE  RACK 


;  The  Atchison,  Topeka  &  Santa  Fe  has  placed  in  service  on 
some  of  its  through  passenger  train  cars  a  new  type  of  baggage 
rack  designed  by  the  engineer  of  car  constructifm.  These  racks 
were  designed  to  provide  ample  storage  cajiacity.  They  are 
provided  with  gates  which  slide  on  the  frame  of  the  rack  and 
serve  to  keep  the  bags,  parcels,  wraps,  or  whatever  may  be 
placed  in  the  rack,  in  place.  The  illustration  shows  the  racks 
installed  in  one  of  the  tlay  coaches  recently  built  by  the  Santa 
Fe,  and  also  shows  the  way  in  which  the  gates  are  operated 
by   the   passengers.     There  are  two  gates  to  each   rack,   so  ar- 


Safety   Baggage   Rack  in  Santa   Fe  Coaches 

ranged  that  each  may  be  operated  independently  of  the  other. 
The  racks  are  of  special  advantage,  especially  on  through  trains 
where  a  considerable  amount  of  hand  baggage  is  often  carried 
by  the  passengers,  in  that  they  will  hold  more  than  the  ordinary 
rack  now  used,  and  at  the  same  time  prevent  the  luggage  from 
falling  on  the  heads  of  the  passengers.  In  this  way  it  eliminates 
damage  claims  from  these  causes  and  provides  sufficient  capacity 
to  hold  all  the  baggage  of  the  passengers,  thus  keeping  the  aisles 
free  from  obstruction.  The  construction  is  so  substantial  that 
the  gates  will  slide  easily  when  the  rack  is  loaded  to  its  full 
capacity. 


\ 


;^      JOURNAL  BWf  DUST  GUARD      ;    • 

The  illustrations  show  a  bult  up  dust  guard  which  has  re- 
cently I)ecn  introduced  by  the  National  Railway  Fquipmcnt  Com- 
pany, Toledo,  Ohio.  It  is  conswucted  of  pressed  steel  and  hard 
vulcanized  liber;  it  has  a  total  thickness  of  about  '4  in.  and  is. 
easily  inserted  in  anv  dust  guaJd  compartment.  The  design  is. 
such  that  it  adjusts  itself  autojnatically  to  the  movements  of 
the  axle  while  effectively  closing  {the  journal  box. 

The  body  of  the  guard  is  mad^  up  of  three  parts.  A  movable 
center  of  fiber  is  enclosed  in  a  rectangular  pocket  formed  in  a 
sheet  steel  case.  This  pocket  is  qff  the  same  thickness,  but  other- 
center,  thus  allowing  for 
lout  movement  of  the  case, 
case  are  turned  up  at  a 
sharp  angle  and  lietween  them  i$  inserted  a  strip  of  wool  felt 
which  is  pressed  firmly  against  the  side  of  the  dust  guard  com- 


sheet  steel  case.     I  his  pocket  is  qf  the 
wise  slightly  larger  than  the  mokable 
adjustment  of  the  fiber  center  lithoi 
The  edges  of  the  two  halves  o^  the 
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steel    Oust   Guard    with   Adjustable  Vulcanized    Fiber   Center 

partment  whfn  the  guard  is  in  place.  This  prevents  the  loss  of 
oil  or  the  ingress  of  dust  between  the  guard  and  the  box.  The 
liber  center  is  about  '4  in.  thick,  aifl  is  so  constructed  as  to 
allow  an  expansion  of  1/16  in.  in  the  diameter  of  the  axle  fit> 
thus  insuring  ease  of  insertion  upon  toe  axle.  The  form  of  the 
stcc!  case  provides  ample  strength  and  rigidity,  and  it  is  pro- 
tected by  a  permanent  rust  inhibitivt  coating.  Spring  clamps 
are  secured  to  both  the  top  and  bottoi  n  on  the  back  side  of  the 
case.  When  in  place  these  firmly  press  the  guards  against  the 
side  of  the  compartment  and  maintain  a  tight  joint  around  the 
front  face  of  the  guard.  They  are  of  kufficient  strength  to  hold 
it  in  any  desired  position,  relieving  thp  journal  of  all  unneces- 
sary weight  and  preventing  the  rapid  wear  of  the  fiber  center. 

This  device  has  been  patented,  and  ^  now  being  tested  on  a 
number  of  railroads.  Its  simplicity  i^iakes  it  practically  un- 
breakable in  service,  and  its  efficiency  d<ies  not  depend  upon  out- 
side conditions.  No  plug  or  stopper  is  required  to  close  the  top 
of  the  dr.st  guard  compartment  because  communication  with  the 
body  of  the  journal  box  is  closed  by  the  guard  itself. 
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EMERGENCY  JACK 


SQUARE  BRAKE  SHAFT 


A  hydraulic  jack,  the  design  of  which  embodies  a  number  of 
unusual  features,  has  recently  been  developed  by  the  Watson- 
Stillman  Company,  New  York.  This  jack  was  designed  pri- 
marily to  meet  the  demands  of  an  emergency  jack  for  street 
railway  use,  but  its  flexibility  of  adjustment  is  such  as  to  make 
it  of  value  for  a  variety  of  purposes  wherever  lifting  work  is 
performed. 

The  construction  of  the  jack  is  shown  in  the  sectional  ele- 
vations, from  which  it  will  be  seen  that  the  cylinder  is  the  moving 
part  instead  of  the  ram  as  in  the  usual  type  of  jack.  This  al- 
lows the  pump  mechanism  to  stay  in  a  fixed  vertical  position  and 
permits  the  working  parts  of  the  jack  to  be  made  simpler  and 
more  compact  than  is  usually  the  case.  The  piston  is  packed 
with  leather  rings  and  the  valves  are  of  the  ball  type  with  all 
passages  amply  proportioned.  The  pressure  is  relieved  by  means 
of  a  key  operating  a  small  needle  valve.  The  jack  is  operated 
with  a  special  oil,  which  not  only  acts  as  a  lubricant,  but  pre- 
vents rust  on  the  working  parts  and  the  possibility  of  freez- 
ing.    It  has  no  detrimental  effect  on  the  packings. 

One  of  the  most  notable  features  of  this  jack  is  the  arrange- 
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Exterior  and  Sectional   Views  of   Emergency  Jack 

ment  of  the  claw  which  can  be  moved  vertically  upon  the  cylin- 
der and  adjusted  to  the  most  convenient  height.  The  claw  and 
the  cylinder  can  be  swung  through  a  complete  circle  without 
changing  the  position  of  the  jack  or  the  location  of  the 
pump.  The  operating  lever  is  but  18  in.  long,  but  one  man 
weighing  125  lb.  can  obtain  the  maximum  pressure 
slight  effort.  The  lever  is  curved  and  the  socket  has 
each  of  its  four  sides  to  allow  for  convenience  in 
from  practically  any  position.  The  jacks  are  now  Imilt  in  Jive 
and  ten  ton  sizes  with  a  ram  stroke  of  10  in.,  and  are  guaranteed 
by  the  manufacturer  to  stand  a  50  per  cent  overload  without 
detriment  to  any  of  the  parts.   ,;;..    ... 


with  but 
a  hole  in 
operation 


Endura^ice  Tests  for  Automobiles. — Endurance  tests  for 
automobiles,  the  prizes  for  which  are  to  be  orders  for  winning 
cars,  have  been  held  by  the  Russian  army  authorities.  The  first 
prize  will  be  an  order  for  250  cars,  the  second,  an  order  for  150 
cars,  the  third,  for  100  cars,  and  the  fourth,  an  order  for  50 
cars. — Machinery.  ,       ,_       . 


Before  the  safety  appliance  law  went  into  effect  it  was  the 
practice  of  many  railroads  when  manufacturing  brake  shafts  to 
weld  the  enlarged  chain  drum  end  to  tiie  sliaft  proper,  and  for  re- 
pairs, especially  at  points  remote  from  the  principal  shops,  the  prac- 
tice of  welding  was  almost  universally  followed.  Some  railroads 
which  were  well  equipped  with  forging  and  upsetting  machines 
had  practiced  forming  the  shafts  by  upsetting  in  place  of  weld- 
ing; in  consequence  their  cars  more  nearly  meet  the  requirements. 


■  -    '-     . '    ' 
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Section  Sliowing  Pawl  Plate  Used  on  Wooden  Brake  Steps./  J 

of  the  law  in  this  particular,  and  they  find  less  difficulty  in  com- 
plying with  it  than  do  roads  not  so  fortunately  equipped. 
The  manufacture  of  solid  forged  brake  shafts  for  thousands  of 
cars,  together  with  the  demand  for  handholds,  ladder  rounds, 
etc.,  is  a  severe  tax  on  the  capacity  of  railroad  blacksmith  shops. 
When  the  safety  appliance  standards  of  the  Interstate  Commerce 
Commission  went  into  effect,  the  Buffalo,  Rochester  &  Pitts^ ' 
burgh  was  one  of  the  many  roads  which  found  that  a  large  nuin»i.* 
ber  of  its  cars  had  welded   brake   shafts.     The  complement  of* 


.';;;;",■;.;.        Square    Brake  Shaft  AppUed  to  GondDta  fear     7 '=.■:>.;.  .' 

forging  machines  which  Iiad  been  sufficient  for  ordinary  condi- 
tions was  found  insufficient  to  turn  out  the  requisite  number  of 
handholds  and  brake  shafts,  and  it  became  necessarj-  either  to 
invest  in  expensive  forging  machines  and  furnaces  or  to  design 
a  brake  shaft  which  dispensed  with  the  upsetting  process.  The 
design  illustrated  was  finally  developed,  by  which  the  upsetting 
process,  the  forging  down  of  the^nds  of  the  shaft,  and  thread- 
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tk«n  Mt  tlie  \yiitcr;;  Priiniiit;  uliicli  is  cnused  l.y  ilic  violoiit  scpa-. 
ratif'ii  (ff  tlKvste.iin  tmni  the  watir  is  uvfrconu'  by  nu-:ins  of  the 
hucxl  which  ilirects  tiio  rash  nf  the  risint;  steam  anrj  water  in  a 
hnrizfMJta}  llirectir'ti,  tluis  nuikiiii;  a\ailahle  the  etnire  surface 
of  the  •.v\:;iiUT'«i;vef  the  ;cr<nvn  sheet  for  tht  <ii)ar,iii"n  uf  steam 
.with  a  coHseeiteni  tlecrease  iu  violence  nf  el)ullitii>n  at  any  <ine 
linint..  The  rai>i<b  circulation  (>f  the  water  prevents  tlie  for- 
mati<»n  61  sta^iiant  pockets  of  cold  water  near  tiie  o-rners  of  the 
fjri'htvX     ruvjiJ:    p'rollm-e'*^^^  tenii)erature    at    all    jioints 

around  the  tirehox.  thus  in  a  measure  reducing  the  effects  of  un- 
e,<|ual  evpartsiif.n  and  i;».«ntraction.  It  is  al-o  claimed  that  the 
l«>rniati<'h  f.i.  scale  is  larfiely  pre\ciUed  Iiy  the  rapidity  of  the 
circulatiM^V  Vvhicii  causes  the  jiarticles  of  scale-lohninu  lua- 
terial  t«>  a'llect  at  the  nntd  rin.u.  where  tluy  may  be  disposed 
of  thnniiih  the  htow-off  cick.  This  is  borne  out  by  the  re>ult 
<>r, experience   with   thv'. system   in   stationary   service. 

This  "devicr  mfjy  be  riLW^  api)litd  to  old  builers  wluiuver 
the  tlibes  are-  rt-niiived  for  repairs:.  I  he  baflle  plates  may  Ik.' 
uKidv  itf  sections.of  Hiiy  ?i/c  sitrtat>lo  to  be  taken  into  the  l...iler 
throu.t^h  the  dome,  the;  prirts  being  as.sembled  insitie  the  boiler 
In'tori^  the  tul>e$  are  ai^iilied;,  •{.,.;- ^^^:  ^  ^r  .'/' 

^  SAFHTV  BAGGAGF  RACK       : 


JOl  RNAL  BOX  DL  ST  Gl  AKl) 


/-l^M;-Alchis«.Til>Twpeka\-  Santa  I'e  ha^  jtiaccd  in  rer\ice  on 
»0!tTC  ot  rt&'<hroii<.-h  |»;»s.sen>ier  train  ears  a  new  t>in-  of  b;ii;viai;e 
ravk  tle.siifned  by  tlie  eniiineer  <if  ear  coiistnution.  I  lu-vi-  racks 
were  designed  to  provide  ample  storage  ca|)acit_\.  I  hey  ari- 
provided  with  sates  which  slide  on  the  frame  i<\  the  rack  and 
•SiTve  to. .keep  t^k'  bags,  parcels,  wrajx.  or  whatever  m;i>  be 
pl.ice.d  ill  the  rack,  iii  place.  The  ilhlstration  sh.w-  the  racks 
installed  in  ouo  itf  the  day  ciVaches  recently  l)uilt  by  the  ."santa 
l;e,  and  also  shows  the  way  in  which  the  ,t:ate>  are  o^temted 
by  the  tSassenjiers.-    Thcre^  arc  t\v«>  tjateii  to  each    rack,   so  ar- 


;<-■••; 


'.,?":.     Safety   Baggage   Rack   in   Santa   Fe   Coaches 

ranged  that  each  rniay  bii'-  operated  independently  of  the  other. 
The  racks  are  of  si»ecial  advantaiie,  especially  on  throuyh  trains 
:ivliere-  a:  considerable  amount  of  harid  ba.i;;j;a!ie  is  often  carried 
b>-tlie  iJassengers.  in  that  they  will  hukl  more  iliaii  the  ordinary 
rack  now  u.sed,  and  at  the  same  time  prevent  the  hiyyaye  from 
falling  on  the  heads  of  the  passengers.  In  tliis  way  it  eliminates 
damage  claims  from  these  cajt*»t's  and  ])rovides  suflicient  capacity 
to  hi>ld  :dl  the  buggageof  the  passengers,  thtis  kee|)ing  the  aisles 
free  from  ob-truction.  The  construction  is.  so  substantial  that 
the  gates  wilt  sUtkvA'asilyM'hcn  the.  rack  is  loaded  to  its  full 
cai>acity,   ■.:■■''..'':.'-  ^''•■' '' 'V.•^V■:  ■''.•;,■-'•:-:.■'•/ ■■'■. 


The   illustrations'  show    ■\   built    up   <lustiiuard   which   ha»    re- 
cently been  ituroduced  Iiv  tin-  .\    tioual   l\ailw;i.\    l'.<iuipment  1.  oui- 


pan.\ .    ToKd,..  ()iii,,.      h   is  •:><n-x 


ucted  of  pres>ed   steel  and  har<l 


\nlcani/ed   iilier;   it   has  a   total    ;liickness(>t  about    ' .-   in.  and 


ea-il\    m>ene<l   in   an\    dn^i   yua 
sucl:    that    it    adiu.-«t>    it.-elf   ant< 


1   conii)artmem.     The  design   is. 
inatic.ilK    to    ihe    nio\emems    of  ' 


the  aXJe  while  ettectively  closingltlie  iourn.al  I)o\. 


Thv  liody  of  the  gu;ir<l  is  ina<l 
center  of  Irber  is   enclosed  in   a 
sheet  steel  case.      Ihi^  ])ocket  i^  > 
wise    -.bi^htly  laryer  than   the   ni' 
adjpslmeiu    of    the   liber   center 


up  <>\  three  ])arts.-  A  UT'vable 
■ectangular  pocket  fornuvl  in  a 
f  the  >ame  tiiickiuss,  but  other- 
iai.le   vetiter.    thus   .allowing    for 

ithout    niovtiiiiiit    of   the  case. 


the  edges  of  tiie  two  halves  ol  the  case  are  turned  itp  at  a 
sharp  anyle  and  beiweui  them  il  inserted  a  strip  of  woid  felt 
uhich  is  pres-e'i   tintdy  against  tie  ^idc  of  the  dust  gnanl.coiii- 


Steel    Dust    Gii.Trd    with    Adjustable 


parimeut   when  ill'-  ^iiard  i>  in   pl.ice 


oil  or  the  ingre->  of  dust   In'tueeii  tin    :.;u:ird  and  the  box.     The 


liber   ctiiier    i>    aI)oni    '4    in.    thick,    ai 


Vulcanized    Fiber   Center 


This  prevents  tire  toss  of 


d   is   so  Constructed  as  to 


allow  an  expansion  of  1/16  in.  in  tie  diameter  of  the  axle  lit. 
tlui-  inst'.ring  e.'.sv  of  insertion  tijion  he  .axle.  I  he  form  of  the 
stee?  ca.se  provides  ;im|ile  sUingth  a  ul  rigidity,  .and  it  is  pro- 
tected li>  a  p.Tinanent  rust  inhiliitiv  .•  coating.  Spring  damps 
are  secured  ti-  both  tiie  to|>  and  bott^  m  <iii  the  b.ick  side  of  the 
case  \\  lun  in  place  these  tirml;  prtss  the  guards  a'.4;iiiist  the 
side  of  till'  conip.irtmeiii  and  inaiiitail  a  tii;ht  .ioim  arouml  th-.- 
liout  f.ict  of  the  guard.  They  are  oflsuOicient  strength  to  hold 
it  in  any  desired  position,  relieving  tile  journal  of  all  unneces- 
sary weiiiht  and  preventing  the  rapid  \tear  of  the  liber  center.  . 
1  his  device  has  been  patented,  am'  »;  now  being  tested  on  a 
number  of  railroad-.  Its  .simplicity  Slakes  it  practically  un- 
breakable in  service,  and  its  etticiincy  rbles  not  depeml  upon  out- 
side conditions.  Xo  plug  or  stopper  is  required  to  close  the  top 
of  the  drst  guard  com[»artment  bocatisejcommunication  with  the 
bi.fiy  of  the  journal  box   is  closed  liy  ill;  guard   itself, 
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EMERGENCY  JACK 


SQUARE  BRAKE  SHAFT 


.  A  liydraulic  jack,  the  <lc'f-igri  of  which  ei.nl>o<lics  a  iiumhef  bt 
unusual  features,  has  rectntlj-  been  <levtl4>i>«.Ml  l>y  the  Watson- 
;Stillnian  Cunvpany.  Xcw  \<)rk.  This  jack  was  dosigned.  pri- 
marily to  UKct  the  demands  of  an  enieri^eney  jack  lor.  street 
railway  use.  liut  its  ilexfljjlity  of  adjustinent;  is  suvil  as  to  make; 
it  of  value  for  a  variety  of  purposes  whci^eVv-r  lifting  \<"brk:  is 
',_performed.  ■  .  -:.•"'•."";' "^■ 

T}>c  cbnstrijction  of  the  jack  i^  shown  iu  tlie  sectibiKil  ete-^:; 
vations,  ironi  wliich  it  will  I)e  seen  that  the  cylrnder  is  the  mitvinm 
part  instead  of  the  ram  as  in  the  usual  type  of  jack.  This  al- 
lows tile  pmiip  mechanism  to  stay  in  a  llxed  vertical  positinn  and 
permits  the  working  parts  of  the  jack  to  lie  made  simpler  and 
niflire  compact  than  is  usuaWy .  the  xjase.  The  i)Lstou  is  j)acked 
with  leather  rings  ai>d  the  valves  are  t)f  the  hall  type  with  all 
passages  amply  prop<irtioned.  Thepressurc  is  telievedljy  means 
of  a  key  operating  a  small  needle  val\;e,  Tlve  jack  is  operated 
wtlt:  a  special  oil,  which  not  only  acts  as  a  liihricant,  l)ut  pre-; 
yignts  rust  on  the  worlving  parts  ancltho'^VVssilnlity  of  freez- 
ing. It  lias  no  detrimental  effect  on  the  packings. 
.,    Pue  of  the  most  notable  features  (tf  this  jack  i?  tlie  arrange- 


•    '.  .,        Exterior   and   Sectional    Views  of   Emergency   Jack 

tnerit  of  the'  cla\v  which  caiT  be  nioVe<l  vertically  upon  the  cylin- 
der and  adjusted'  to  the  tnost  coHvenient  height.  '1  he  claw  and 
the  cylinder  can  l)e  swung  through  a  complete  circle  without 
changing  the  ijosition  of  the  jack  or  the  location  of  the 
pumj).  The  operating  lever  is  but  IK  in.  long,  but  one  man 
weighing  125  lb.  can  Obtuin  the  maximum  pressiire  with  but 
.slight  effort.  The  lev^r  is  curved  and  the  socket  has  a  hole  in 
feacli  of  its  four  sides  to  allow  for  convenience  in  ivpcration 
from  practically  any  position.  The  jacks  are  nmv  built  in  live 
iiid  ten  toil  sizes  with  a  ram  stroke  of  10  in.,  iiiid  are  guaranteed 
by  the  manufacturer,  to  stand  a  50  per  cent  <.?v<rl«)ad  without 
detriment  to  any  of  the  parts. ;  .  :     v  ; '.'  ;'^^t^   > - 


E!>fDi'K.\scE  Tests  for  Aito.moiui.ks.— Endurance  te.sts  for 
automobiles,  the  prizes  for  wbjcli  are  to  l»e  orders  for  winning 
/■cars,  have  been  lield  l)y  the  Kussiati  army  authorities.  The  first 
priaie  will  be  an  order  for  250  cars,  the  second,  an  order  for  150 
cars,  the  third,  for  100  cars,  and  the  fourth,  aft  order  for  50 
cait.%.—-Machmery. 


ilefore  tjie;  safety   applirince   tawv^'ia'i^itiirU*  J  effect        y:,y»'\  tUe^ 
jiractice  < n  many  railroads  when  tiiattufacturint;  bra"ke  slTafts  to 
weM  the  vnlarge<l  chain  (hum  endt*)  the  sivaft  i)roiH'r..and  for  re-  '. 
pairs,  especially  at  points  remote  frj>intlie;ivriucipal  sh<  'ps»  the  pri^e-  ; 
tict*  of  welding  w-tisabri< ist;  invi\  ersidlx^  f*>1R>Weifl;    S^^ime  railr< lailSi  ■; 
Avliich  were  well  e<iutppeil  with  forging  and  upsitliiig  machine* 
had  practiced   iofmiiTt;tlu'  shafts  In-  njisettiug  in  place  <>f  webl- 
ing;  ill  c^iiise<tueuce  ibeir  v,'<rs  m»n"e  n«irly  nlc^et  the  re<iuirctneius.  ./ 


1.17-] 

^ 

■■■.  Section  Showing  Pawl  Plate  Used  on  Wooden  Brake  Steps'      * 

of  the  law  iJi  this  particular.  an<l  tl»ey  lind,1e-ss  (lifficiilty  in  coni-;     ,. 
plyiiig     with    it    than     do    n.ads    ; n< tt   !so    foriuiK<tel\    ei|uij*ped. 
The  iiianu  fact  lire  «>1:  si  iliil  forged  b.r:iWe  sha  fts  f<»r  t  |t<  >ii  sinidi!  « jf 
cats.  t<'gt^lher:; with;:  tlie  -ilv^  ladd\r   rounds*     }, 

etc..  is  a  severe  tax  <>n  tlx-  capacity  of  railr<iad  blacksnuth  -.hops.       . 
\\  lien  tile  siifeiy  aji^iliauce  -landurds  of  tile.  lHter>vatv  t  ^ >mni«.Tce   :     • 
Commission    went  ilUo   effect,    tlix^\;Bi^  ;    ;; 

burgh .was^/JJie.  of  ihe  Jivniy  r< ads  which  fouml  that  a  large  mnti- 
bef  . of  its  cars  had  weldi<j   brake  -sliafts..;' The; Complemein  of  ■ 


.•K..^/4'^i??.-^ ; 


Square  Brake  Shaft  Af>pf}t4  to  Gondola  .Gar ,  • 

-forging machines  whicit  iiad  beeiv  suffitiertt  for  onlinary  condi- 
tions was  fovmd  insut'ticient  tw  turij  otit  ti»e  rt^piisit-e  fiund)er  of 
handholds  and  i)rake  sliaU<.  and  if  liccame  necessary  either  to 
invest  in  exi>eitsive  forging  uTaclnnes  and  furnaces  or  to  destgin 
a  brake  shaft  which  dispensed  with  the  upsetting  process.  Th|P 
design  illustrated  was  fm.dly  (levelof>ed.  by  which  the  upsetting 
process,  tl)e  forging  down  of  the  ends  <*f 'the  sliafl,  aud  ihcead-^ 
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!?ing  the  end   for  tlie  brake  wheel  mn.  arc  dispensed  with,  while 
'.the  ratchet  wheel  is  secured  to  the  shaft  without  the  use  of  the 

troublesome    key-way    and    taper    key.      One    of    the    engravings 

shows  the  brake  shaft  applied  to  a  steel  hopper  car  with  a  cast 
.'•metal  brake  step.    A  similar  arrangement  is  used  on  box  cars,  this 

;type  of  brake  step  making  the  use  of  an  independent  pawl  plate 
;^nnecessary.  For  gondola  cars  wooden  steps  are  used  and  a 
'.special  metal  pawl  plate  is  required.  This  is  provided  with  a 
..bearing  for  the  ratchet  wheel  hub  and  is  cast  with  integral  lugs 

for  the  support  of  the  pawl.    :  •''■^;^^■.:•  .;--;.•.;;:.;.;    y  ;:■•;; 
The  brake  shaft  is  a  plain  square  bar  of  iron  or  steel,  without 
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':-    .:        Malleable    Iron   Chain    Drum   for   Square   Brake  Shaft     ;•   v.v 

forge  manipulation  of  any  character,  two  holts  holes  only  being 
required,  one  near  each  end;  the  one  at  the  lower  end  serves  to 
engage  the  brake  shaft  drum  and  to  secure  the  brake  chain, 
while  that  near  the  upper  end  engages  the  brake  wheel.  The 
brake  drum  is  made  in  two  diameters,  the  upper  and  larger  por- 
tion serving  as  a  quick  take-up  for  the  slack  of  tlie  brake  chain, 
and  when  actual  tightening  of  the  brake  takes  j)lace  the  chain  is 
on  the  smaller  diameter  so  that  the  efficiency  of  the  brake  is  not 
imi)aired.  The  lower  end  of  the  drum  casting  is  reduced  in 
diameter  where  it  passes  through  the  stirrup  and  is  held  in  po- 
sition In  means  of  a  ring  key  in  a  -^.s  in.  drilled  hole. 
:.     The  hand  wheel  is  cast  with  a  long  hub  extending  below  the 
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used  for  both  square  and  round  si  afts  a  short  extension  of  the 
hub  above  the  wheel  contains  a  squj  re  taper  socket  for  use  on  the 
usual  type  of  brake  shaft. 

The  ratchet  wheel  is  formed  with  an  extended  bearing  or  hub 
below  the  toothed  disc.     This  beariag  extends  through  the  open-- 
ing  provided  in  the  brake  step  or  brake  pawl  plate  and  a  flat  plate 
key  is  inserted  in  the  groove  cast  in  the  end  of  the  hub  to  pre- 


rtlieel  from  the  brake  step 
sembling  the  ])arts  upon  the 
position    in   the   brake   step 


vent    the    removal    of    the    ratchet 
when  once  placed  in  position.     In  a 
car  the  ratchet  wheel  is  placed  ir 

before  the  shaft  is  niserted,  there  1  eing  no  connection  between 
the  shaft  and  the  wb.eel.  This  is  a  so  true  of  the  intermediate 
bearing  and  support  used  on  the  e  ids  of  box  cars.  Applying 
or  removing  the  bolt  through  the  c  rum  secures  or  permits  the 
removal  of  the  brake  staff.  As  s  lown  in  the  drawings,  the 
ratchet  w  heel  has  the  teelh  on  the  I  (vvcr  face  and  operates  with 
a  gravity  pawl.  The  same  type  of  ronstruction  may  be  readily 
used  with  a  ratchet  having  radial  t<  eth.  ;>^«■  v.;.;  '••  v^- ^  •  ■■■•5^^- •' 

In  assembling  and  ai)i)lying  the  s  lafts  to  the  cars  no  skilled 
labor  is  reciuired.  The  castings  are  applied  in  the  rough,  and 
aside  from  the  drilling  of  holes  for  t  le  bolts  and  the  stirrup  key, 
no  machine  work  is  required.  The  [arrangement  has  been  pat-.^  '•. 
entcd  by  F.  J.  Harrison,  superinlenflent  of  motive  power,  and 
W.  J.  Knox,  mechanical  engineer  o  the  Buffalo,  Rochester  & 
Pittsburgh,  on  which  road  it  has  i  roven  very  satisfactory  in 
service  upon  a  large  number  of  cars 


RIVET    BUSTER 


While  assembling  structural  membe 


shop  work  it  is  often  necessarj'  to  rei  nove  rivets  after  they  have 


s  in  the  field  and  in  boiler 


Rivet  Buster  for  Use  In  Pneumat  c  Riveting   Hammer 


been  driven,  because  cf  improper  wor 
some    modification    in    construction, 


:nianship  or  to  permit  of 
neumatic    chipping   ham-.  •" 


(<— — 4- >\ 


\  I 


1 

Metal   Brake  Step  and   Ratchet  Wheel   Used   With  Square   Brake  Shaft 

wheel.    In  this  hub  is  a  square  hole  with  parallel  sides  to  fit  the      niers  are  probably  the  handiest  tools  for 
square  brake  shaft.     A  bolt  through  the  hub  and  tlie  shaft  serves       ber  of  rivet  heads  must  be  removed 


use  where  a  large  num- 
A'here  this  work  is  re- 


to  secure  the  wheel  to  the  shaft.    In  order  that  one  pattern  may  be      quired  onlv  occasionally,  however,  it  is  inconvenient  to  keep  a 
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chipping  hammer  always  at  hand.  To  meet  these  conditions  a 
rivet  buster  has  been  developed  by  the  Ingersoll-Rand  Company, 
11  Broadway,  New  York  City,  designed  for  use  in  its  pneumatic 
riveting  hammers.  The  end  of  this  tool  is  interchangeable  with 
the  rivet  set  and  when  in  use  is  held  securely  in  place  by  the 
safety  retaining  spring  used  with  the  rivet  set.  The  chisel  end 
is  of  a  size  and  shape  found  to  be  especially  suitable  for  removing 
rivets,  but  it  is  also  useful  for  removing  burrs  or  other  defects 
from  the  metal.  It  is  of  small  size  and  may  be  readily  carried  in 
the  workman's  pocket,  thus  always  being  at  hand  when  needed. 


OXYGEN  TESTING  APPARATUS 


A  simple  testing  set  for  rapidly  measuring  the  purity  of 
oxygen  has  been  introduced  by  the  International  Oxygen  Com- 
pany, 115  Broadway,  New  York.  It  is  self-contained,  has  no 
complicated  or  expensive  parts,  and  CJUing  to  the  accessibility 
of  all  parts  the  liability  to  damage  in  cleaning  is  very  small. 
The  method  of  testing  consists  in  the  absorption  of  oxygen  by" 
copper  in  the  presence  of  ammonia  and  ammonium  carbonate 
and  the   removal  of  the   cupreous  oxide  by   the  solution.     The^ 


Apparatus  for   Determining  tlie  Purity  of  Oxygen 

apparatus  consists  of  a  special  burette  having  a  three-way  cock 
at  either  end,  a  special  absorption  pipette  and  a  conical  test 
glass  within  which  the  pipette  is  emersed.  An  aspirator  bottle 
is  connected  to  the  lower  end  of  the  burette,  and  the  pipette  to 
the  upper  end  of  the  burette  by  means  of  rubber  tubing.  A  sup- 
porting rod  and  stand  is  provided  to  which  the  parts  are  Se- 
cured by  clamps  as  shown  in  the  illustration.     In  operating  the 


apparatus  the  pipette  is  first  filled  with  1/32  in.  copper  wire, 
after  which  it  is  emersed  in  a  solution  of  ammonia  and  am- 
monium carbonate  in  the  conical  test  glass.  After  all  parts  with 
the  exception  of  the  burette  have  been  freed  from  air  by  the 
use  of  the  aspirator  bottle  the  burette  is  filled  with  oxygen 
through  the  top  three-way  cock,  all  air  being  driven  out  by  open- 
ing the  lower  three-way  cock  lo  the  atmosphere.  After  the 
burette  has  been  tilled  with  oxygen  the  three-way  cocks  are 
closed.  By  the  use  of  the  aspirator  bottle  the  oxygen  may  then 
be  forced  into  the  pipette,  where  it  is  absorbed  by  the  copper. 
When  no  further  reduction  in  the  volume  of  the  gas  takes  place 
the  remainder  is  drawn  back  into  the  burette,  where  the  gradu- 
ations of  the  scale  are  so  arranged  that  the  percentage  of  purity 
may  be  read  directly  to  0.1  per  cent. 

The  operation  of  the  apparatus  is  simple,  no  skilled  labor  l>eing 
re(|uired  to  obtain  accurate  results.  The  ammonia-ammonium 
carbonate  solution  may  be  prepared  without  difficulty  by  follow- 
ing the  directions  furnished  with  the  apparatus.      i:.\  "•  :  ;...7_    ':  ■  ■ 


LOCOMOTIVE   FRAME    DRILL 


■'A  fiiglj  dtity  locomotive  frame  drilling  machine  recently  de- 
veloped by  the  Xewton  Machine  Works,  Inc.,  Philadelphia.  Pa., 
has  several  -features  not  usually  included  in  this  class  of  ma- 
chine. '  It  is  of  exceptionally  heavy  box  type  construction  in- 
tended to  drive  high  speed  drills  to  their  maximum  capacity, 
and  has  a  weight  of  approximate!}'. 60.000  lb.     The  cross  rail  is 


Frame   Drill  with  Top   Work  Table  in   Forward   Position 

rigidly  supported  by  three  uprights,  the  center  one  of  which  is 
placed  back  of  the  others  to  allow  clearance  for  the  toii  work 
table.  This  table,  which  is  in  two  sections,  is  mounted  on  the 
main  bed  plate,  and  as  shown  in  the  illustration  the  sections  may 
be  moved  back,  either  separately  or  in  unison,  to  clear  the  main 
work  table.  This  movement  is  controlled  by  a  5  hp.  motor 
mounted  on  the  back  of  the  base. 

The  machine  has  two  spindles  each  driven  by  a  10  hp.  General 
Electric  motor  having  a  speed  range  from  300  r.  p.  m.  to  1.200 
r.  p.  m.     The  motor  is  mounted  on  and  travels  with  the  saddle 


il 
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Malleable    Iron   Ch^in    Drum   for    Square    Br.ike    Shaft 

i<ri;e  manii'iitatioii  <:M'  aiu .  char;uter.  t\vi>  hnUs  In lU'*" 'illy  tietni- 

r\<|«»i'e'l."iie  near:  eavh  eji<l;  the  one  at  the  lv>\ver  en<l  >erves  t'> 

«itS::i«*   the  ihrake   shaft   «3ruih   and   t.^  secure    the    lirake    chain. 

'XvhiU' "that  iiear  the.  ii]>pt'r  enil  eniiayes   the   luake    wluil.      Tlu' 

-hfake.  •Iruin  i>  Hia<lv  in  tvv.)  <lianieter>.  the  up]>er  and  l;iri.:er  p"r- 

•  tU'M  serving  m>  ;).  (|i|ick  take-up  fur  the  >lack  of  the  lir.ike  chain. 

ami  when  actnaJ  tiiihtenhr-:  fif  the  hrake  take*  pkice  the  chain  is 

•'iiy  thr  si>):Ulerrliutmier"s<i.yV;it   the  dhciency  of  the  lirake  i-  n-a 

itnpaire'h      1  hi-   U«\ver   t-i>d  of   the  drum    casting    i-    r<tlnce(l    in 

•lianietei^  wlure  il  passes  thnuiirh  tlie  jitirruji  antl  i*  held  in   p-- 

,siti<>n  hy  nieuns  <•►!  a  WfXu  key  i         's  in.  drilUtl  li'le. 

'.:   n"he  hand,  vvhevl- i>:casV  Avilh  a  I'li^;  hnl'  e\tcndinu   Iich  w   tlu- 
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n-eil   ti.r  li.  ith   -(:uare  and   riumi  >I  aft>  a   >li<>rt  e.xteli'siOn -of  the 
hul)  .ilioVe  the  wheel  cctn.iin.s  a  xiiL-Jri.  laiier  socket  for  Uj^e  OH  the- 
iK»ual  type  of  br.ike  shaft. 
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The  ratchet  wheel  is  foj-med  will 
heh'W  the  tiMithcd  di-c.  Tlii^  hearii 
ini;  pr. aided  in  the  lirake  step  <irhr 
key  i»  noerted  in  the  liPiuve  cast  i 
\ent  the  reiiiuva!  <ii'  \hj  ratchei. 
when  "nee  jilacvrl  in  iMisiiiivn.  Jtj  j 
car  the  ratchet  whvel  .i,s  placi'«l  it 
hcM.re   the   .>haft   is  iiiM  rted,  there 


;iti  vNteinlecl  lieariiiL;  >.r  hi;h 
,L'  e.\tend>  thriin.i.;]]  tile  <'i)en- 
ke  pawl  plate  an<l  a  llai  pkitc 
1  tile  etui  :>>(  tlie  huh  to  jire- 
ksheel  from  the  luake  ^lcp 
^-'enildiir^  the  jiart*  upon  the 
j;«isitioU  in  the  hrake  stei> 
eiiiL;  no  cofineclion  helUeefi 
)   inie  I'l'   tile   huernudiatc 


the   sh.-'.ft    anu'   the    v.l  eel.      This    is 

hearifii;   au<t   >upport   usctl  tm  the  Aids  lif.  l.K.^i   car.s.    -.An.lyin.y; 

or  reni-iviiiK  the  lw>h ,  lliniutih  the  (Iruih  *.ecHrtN  or  pernliis  the 

removal    of    the   hrake    .vtaff.      As  4io\vh    iii    the    draw  iui^s.    the 


ratchet  wheel  ha>  the  leeih  oil  the  h 
a  yraxlty  jtawl.      I  he  sante  type  of 


«sed   w  it'll   a   rntchel  havfn^   railiaj   t«    111. 
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.service upon  a   larue  mimler  of  car 


wer  tJiee  ami  operates  with 
oii>trticti!.iii  may  he  readily 
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Rivet  Buster  for  Use  in  Pneumatic   Riveting   Hammer 
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Met^l   Bral<e  Step   nnd    Ratchet   Wheel    Used    With   Square    Brake  Shaft 
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chipijing  haninuT  always  al  hand.  To  nicet  these  coiiditipris  a 
rivet  l)Ustcr  has  been  devclcpcd  hy  the  IngersolURaiul  Company, 
11  liroadway,  Xew  ^'urk  City,  disiirned  fur  use  in  its  ])ncumatic 
rivL-iinj4  hannners.  The  end  of  tiiis  tool  is  interclian,s4ealjle  witii 
the  rivet  set  and  when  in  use  i§  hieW  securely  in  place  by  the 
safety  retaining  spring  used  with  the  rivet  set.  The  chisel  end 
is  ot  a  size  an<l  shape  found  to  be  especially  suitable  for  rcmnvins 
rivets,  but  it  is  also  ust-ful  for  removing  burrs  or  otlier  defects 
from  the  metal.  It  is  of  sniall  size  and  niay  be  readily  carried  in 
the  workman's   poeket.  tlius   always  l)eing  at  han<l   when   nee<led. 

^         OXYGEN  TESTING  APPAR ATI  S 


•A  sinn.)le  testing  set  for  ra])idly  measuriiTj^  the  purity  of- 
oxygen  has  been  introduced  by  the  International  ( ).Nygcn  Coin^ 
pany.  11.^  liroadway.  Xew  York.  It  is  self-contained,  has;  no 
comjilicated  or  expensive  parts,  and  owing  to  the  accessibility 
of  all  parts  tbe  liability  to  damage  in  cleaning  is  very  small. 
The  metho<i  of  testing  consists  in  the  absorption  of  oxygen  by 
c<)j)]ier  in  the  i>resence  of  annuonia  and  .mmionium  carbonate 
an<!    tbe    remi>val    of   the   cupreous  oxide   by   the   Solution.      The 


* 


Apparatus  for  Determining   the   Purity   of  Oxygen 

apparatus  consists  of  a  special  burette  having  a  three-way  cock 
at  either  end.  a  special  absorjitiou  pipette  and  a  conical  te^t 
glass  within  which  tbe  pipette  is  emersed.  An  aspirator  bottle 
is  connected  to  the  lower  end  of  the  burette,  and  tiie  pijuttc  to 
the  upinr  end  of  the  burette  by  ineahs  of  rubber  tubing.  A  sup-' 
porting  ro<l  and  stand  is  provided  to  which  the  parts  are  se-^ 
cured  by  clamps  as   shown   in  the  illustration.     In  operating  the ^ 


apparatus  the  pipette  is  jirsi  hlled  \vith  i>/33  ii)^  V'ipper  v:\r^ 
after  which  it  is  etnersed  in  a  solution  of  aninionia  ami  atn- 
monium  carbonate  iti  the cnical  test  glass,  .\fter  all  pan^  with 
tile  exceptitju  ('f  the  burette  ha -.el  )een  freed  ffou)  air  by  the 
use  *rf.; the  aspirator  .b«^itt1e  the  imrette  is  tiljed  with  oxygen 
thr< .ugh  tlie  top  thrce^w ay  coCk.  all  air  being. <itiven  uiit  1»\  «n»eft- 
fng  the  lower  three-way  cock  ^o  the  atniosplu-re.  .Vfter  the 
burette  ha.s  beat  Idled  with  oxygen  the  three-way  vocks  arc 
cb;se"d.  J»y  the  Use  «^f  the  aspirator  bvittle  the  oxygen  may  thett 
be  forve«l  into  the  pijKnte.  where  it  is  al>sorl>e<l  by  tlie  copper; 
\\  hen  no  fni-ther  reduction  in  the  volume  of  tlie  gas  takes  place 
the  remaintkr  i>«  drawn  baCk  into  the  burette. where  the  gradu--: 
at!i,tns  of;tbe  scale  are  so  arranged  that  the  iiercentaiie  ot  purity 
nray  he  read  directly  to  0.1  jwr  cetit./ /    '        ..  ^z  ^        -  ■ 

1  he  operation  of  the  apparatus  is  si'npTe^  no  skilled  Idxr  being 
TtNiuired    to   rfbtiiin    accurate    resuhs.      The    ammoni;i  ;nuni..niimi .. 
carbonate  solution  may  be  prejiared  without  dinicuhy  b\    follow-' 
ing  tbe  directfons  fUrni>lu<l   with  the  apparatus.-    -^.''.r'/;/'-^--^-'^. 

LOCOM()Tl\E    FRAME    DRIEL 


A  hidi  thity  looomtitiw  frame  drilling  machine  recentifx  dc^- 
veloped  by  the  Xew  ton  Machine  W^.rks,  Inc..  riiilatlelphia.  Pa., 
has  several  features  not  Usually  iiiclude»l  in  this/ class  of  ma- 
chine. It  is  of-,  excejnionally  lieavy  Ikmc  t>l>e  c*>iistritcti<  >n  .in-  .• 
tended  to  drive  high  speed  drills  to  tlK-ir  maximum  capacity, 
ami  ha^  a  weight  of  ai»pro->^hnately  fO.OOO  lb.  :  The  ero^.s  rail  is 


/Frame   Drill   with   Top   Work   Table  in   Forward   Positioa."^^' 

rigidly  sui)ported  by  three  upri.yhts,  the  center  one  of  wbicit  ts^ 
placed  back  of  the  otlurs   to  allow   clear.ince   for  the  top   w«»rk 
talilciv  This  table,  which  is  in  two  sections  is  ni<»uiiti-d< in  the 

main  Ix'd  |»Une.  ai-Kl  as  shown  in  the  illustration  tlic  secti.  ns  may 
lie  move<l  back,  either  separately  or  m  uriisoh:.  to  clear  tlk  main 
work  table.  This  nKAenunt  is  cnntr.illed  %  a  5  hp  motor 
mounted  <in  the  Iwick  ol   t!ie  base. 

:    Tbe  niachiiu'  M^  spindles  each  driven  by  a  10  hp.  General 

Elect i-ic  mot(»r  having  a  -peed  ranRc  from  M)  r.  [i.  m.  i&  tJOO 

^^  pc  ni.     The  irwjtor  is  mounted  «m  anil  travels  with  the  saddle 
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and  provides  a  fast  reversing  power  traverse  of  the  saddle  on       50   ft.    above   the    floor.     The   lampl   are    rated   at  2.400   candle 
the   rad   in   addition   to   the   hand   adjustment.     The   rail   saddle       power  each  with  an  energy  consumj^tion  of  725  watts,  or  a  total 


txtends  forward  at  right  angles  to  the  rail,  permitting  an  in-and- 
out  adjustment  of  the  spindle  saddle  by  hand.  The  spindles 
are  4  in.  in  diameter  with  a  veitical  feed  of  18  in.;  they  arc 
counterweiglited  and  have  direct  and  back  geared  drive.  Hand 
feed  and  hand  adjustment  are  provided,  in  addition  to  four 
changes  of  gear  feed  without  the  removal  of  gears. 

1  he  maximum  distance  between  the  centers  of  the  spindles  is 
15  ft.,  the  minimum  distance  being  4  ft.  The  spindle  saddles 
have   an   in-and-out   adjustment   of   15   in.,   the   rear   position   of 


\ 


Frame    Drill   with   Top   Work  Table   In    Rear   Position 

the  spindle  center  being  22'/2  in.  from  the  front  of  the  top  work 
tabit  when  in  its  rear  ]>osition.  The  minimum  distance  from  the 
end  of  the  spindle  to  the  top  of  the  bed  plate  is  32[j  in.  Each 
auxiliary  work  tal)le  is  36  in.  high  and  has  a  top  30  in.  wide 
Igf   7,.it-   6    in.    long. 


SHOP  ILLUMINATION  BY  QUARTZ  LAMPS 


The  accompanying  illustrations  show  the  interior  of  the  boiler 
and  erecting  shops  of  the  Lake  Shore  &  Michigan  Southern  at 
Collinwood.  Ohio.  As  will  be  noted  the  photograplis  were  taken 
at  night,  and  are  evidence  of  an  al)un(lance  of  illumination  at 
all  points  in  the  l)uilding  without  glare  or  shadows.  The  build- 
ings are  528  ft.  long  and  58  ft.  wide,  giving  an  area  of  30.624 
sq.  ft.  in  each.  The  illumination  is  furnished  by  the  W'esting- 
house  Electric  &  Manufacturing  Company's  type  Z  Cooper 
Hewitt  Quartz  lamps  operating  in  a  220-volt  direct  current  cir- 
cuit. .  These  lamps  are  a  modification  of  the  well-known  Cooper 
Hewitt  lamp,  based  on  the  same  fundamental  principles,  but 
using  a  short  tube  of  pure  fused  quartz. 

Ten  lamps  are  installed  in  the  boiler  shop,  placed  at  regular 
intervals  of  52  ft.  down  the  middle  of  the  l)uilding.  each  lamp 
lighting  an  average  of  3.062  sq.  ft.  In  the  erecting  shop  there  are 
twelve  lamps  regularly  spaced  down  the  middle  of  the  building 
at  intervals  oi  44  ft.,  giving  an  average  floor  area  lighted  by 
each  lamp  of  2.552  sq.  ft.    All  the  lamps  are  hung  at  a  height  of 


for  the  installation  of  approximate!}!  16  kilowatts. 

The  light  afforded  by  these  lampi  is  said  to  be  sufficient  for 
all  purposes,  even  the  loomotive  pit  [being  well  illuminated.    The 


Lake   Shore   &    Michigan    Southern    Erecting    Shop   at   Collinwood, 
Ohio,    Lighted    with    Cooper- Hewett    Quartz    Lamps 

only  other  form  of  artificial  light  recj^ired  is  a  portable  hand 
lam|)  for  use  inside  of  boilers.  When  i  trial  installation  of  four 
lamps  was  first  made,  there  was  some  pntipatby  to  the  light  on 
the  part  of  t'le  men  employed,  because  jof  the  difference  in  color 


Coilinwocd    Bciler   Shop,   Showing   the   Distribution   of   Light 

value,  but  this  speedily  disappeared  after  a  thorough  trial  had 
been  made,  and  the  installation  was  completed.  The  lamps  have 
been  installed  at  various  times,  but  the  service  of  the  entire  in- 
stallation averages  practically  16  months,  and  the  maintenance 
charges  for  that  period  total  $134.54,  or  $^58  per  lamp  per  year. 


Track  forenien  of  the  Philadelphia  &  Reading  have  been 
appointed  fire  wardens  by  the  Pennsylvania  State  Department 
of  Forestry. 

The  Atchison.  Topeka  &  Santa  Fe.  on  November  10,  had  the 
largest  commercial  freight  loading  in  its  history.  A  total  of 
5.229  cars  were  loaded  on  the  entire  system  that  day,  compared 
with  the  previous  record  of  5.204.    ;      ,  ; 

The  Chicago,  Milwaukee  &  St.  Paul  cleaned  and  disinfected 
5,000  stock  cars  between  November  12  and  November  23.  It 
is  also  cleaning  and  disinfecting  all  its  stock  yards  in  quarantine 
territory,  in  accordance  with  government  orders  issued  as  a  pre- 
caution   against    the    spreading   of   the    hoof-and-mouth    disease. 

The  Wabash  is  printing  on  all  of  its  working  timetables  a 
large  "Safety  Always"  emblem  and  the  following  in  large 
type:  "Safety  should  be  the  first  consideration  of  every  em- 
ployee. Every  employee  should  report  promptlj'  to  his  fore- 
man, some  member  of  the  safety  committee  or  other  proper 
person,  every  unsafe  condition;"         ■  .: -. 

There  are  11  men  who  have  worked  for  the  Pennsylvania 
Railroad  50  years  or  more  and  are  young  enough  to  be  still 
busily  working.  Two  of  them  have  records  of  more  than  56 
years;  two  others  have  served  55  years;  two,  54  years;  seven. 
53  years;  six.  52  years,  and  twenty.  51  j'cars.  Of  the  11  men 
five  arc  conductors  and  eight  are  enginemen. 

1  our  locomotives  on  the  Louisville-St.  Louis  division  of  Ibc 
Southern  Railway  are  to  bear  the  names  of  the  enginemen  who 
run  them.  The  names  will  be  painted  in  gilt  letters,  along  with 
the  number  of  the  engine.  The  men  who  have  been  thus  recog- 
nized are  Frank  P>usching.  W  illiam  Hanafee.  Robert  Greenlaw 
and  Daniel  Shine.  The  requirement  for  the  distinction  is  25 
years  of  efficient  service.   .^     "■': ■■^■' -W-  '-'"■^'r : 

The  owners  of  the  Altantic  Southern,  e.xtending  from  At- 
lantic to  Villisca,  Iowa,  35  miles,  have  given  public  notice  of 
their  intention  to  discontinue  operation  on  Deceml)er  31.  claim- 
ing that  the  road  has  been  operated  at  a  loss.  It  is  rej)orted 
that  the  people  in  the  towns  along  the  line  are  preparing  to 
enter  a  protest  before  the  State  Railroad  Commission  against 
the   closing   of   the   line.   ,  .,.:..,.:.. 

The  Railroad  Commission  of  Georgia,  realizing  the  present 
serious  financial  predicament  of  the  railroads,  has  written  a  letter 
to  the  Southern  Railway  to  the  effect  that  in  view  of  the  material 
decrease  in  the  revenues  of  carriers  the  commission,  until  the 
present  financial  situation  i?  relieved,  will  not  impose  on  any  of 
the  roads  any  expenditures  for  new  stations,  warehouses,  terminal 
facilities,  etc.,  except  such  as  are  absolutely  necessary. 

The  golden  spike  marking  the  closing  of  the  last  gap  in  the 
line  of  the  Northwestern  Pacific  from  San  Francisco  to 
Eureka,  Cal.,  283  miles,  was  driven  at  Cain  Rock  Crossing, 
Cal.,  80  miles  southeast  of  Eureka,  on  October  21,  with  ap- 
propriate ceremonies,  and  the  first  through  passenger  train 
was  run  over  the  line  on  the  same  day.  The  road  is  owned 
jointly  by  the  Southern  Pacific  and  the  Atchison,  Topeka  & 
Santa  Fe.  .;,  -  ,.  v  -i^; 

Postal  service  has  been  established  on  the  Grand  Trunk 
Pacific  through  to  the  Pacific  Coast,  and  Prince  Rupert  now 
receives  mail  from  the  east  in  two  days'  less  time  than  before. 
Hitherto  the  mails  have  been  carried  by  steamer  from  Van- 
couver. The  distance  from  Liverpool  to  Yokohama  by  way 
of  the  Grand  Trunk  and  Prince  Rupert  is  10.085  miles,  said 
to  be  112)  miles  less  than  the  distance  by  way  of  New  York 
and   San   Francisco.  V  '■''[■.  ^\rr^:  ■'.:'y 


Following  the  election  at  which  the  voters  of  Missouri  de- 
cisively defeated  the  full  crew  bill  by  referendum  vote,  the 
St.  Louis  &  San  Francisco  announced  that  its  shops  at  Spring- 
field. Mo.,  would  immediately  be  placed  on  a  working  basis  of 
six  days  a  week  and  eight  hours  a  day.  The  main  shops  have 
been  on  a  five-day  schedule  for  several  months  and  other 
shops  have  been  operated  only  intermittently.  .\d<litional 
men  also  were  given  employment. 

It  has  been  decided  to  improve  the  opportunities  of  the 
apprentices  at  small  terminals  on  the  Grand  Trunk,  where 
it  has  not  been  possible  to  keep  instructors.  Correspondence 
courses,  mapped  out  along  approved  lines,  have  been  adopted 
for  this  purpose  and  the  boys  will  be  in  touch  in  these  studies 
with  the  headquarters  in  Montreal.  Text  books  have  been 
compiled,  both  in  drawing  and  mechanics,  and  these  have 
been  made  as  practical  as  possible,  so  that  the  practical  work 
may  line  up  with  the  theory  taught. 

.\t  the  safety  congress  of  the  National  Ctnincir  for  Indus- 
trial Safety,  held  in  Chicago  on  October  14  and  15,  there  were 
present  from  the  Chicago  &  Northwestern  one  delegate 
from  each  division,  terminal  shop  and  local  safety  commit- 
tee, all  making  the  trip  as  the  guests  of  the  company.  52  men 
in  all.  The  delegates  have  adopted  resolutions  ^tatin^  that 
they  obtained  much  valuable  knowledge  and  information  at 
the  meeting,  which  will  be  a  great  help  in  promoting  the 
s.ifety  first  work  on  the  Northwestern:  and  thanking  Presi- 
dent Gardner  and  Vice-President  Aishton  for  arranging  the 
trip.  'i'-::-/^':^':^/"' .:^';' ■?;-■'■    :.y'-''-:i\^^\:^  ■■'■'^  •":' 

The  National  Transcontinental  Railway,  over  which  trains 
are  running  from  Moncton,  N.  B.,  northwest  to  Escourt,  56 
miles  beyond  Edmundston,  is  shortly  to  be  put  in  operation 
between  Moncton  and  Levis,  opposite  Ouebec.  Train>  be- 
tween Moncton  and  Escourt  are  operated  by  the  Intercolonial 
and  the  Intercolonial  will  manage  the  extended  service.  The 
whole  of  the  National  Transcontinental  is  now  finislied.  so 
as  to  be  ready  for  use,  but  the  arrangement  by  which  the 
Grand  Trunk  Pacific  was  to  operate  the  road  appears  to  have 
encountered  some  obstacle.  According  to  the  Toronto  World, 
the  line  west  of  Levis  is  likely  not  to  be  put  in  use  until 
next  spring..       ,    ..:;.^  ...  v; 

Fairfax  Harrison,  president  of  the  Southern  Railway.  si)eaking' 
at  -\tlanta,  Ga.,  recently,  said  that  the  severe  retrenchment  made 
necessary  by  the  falling  ott  in  traffic  would  he  continued,  even 
to  the  extent  of  depriving  passengers  of  some  of  the  luxuries  and 
conveniences  which  they  have  been  accustomed  to.  The  gross 
receipts  of  the  railway  company  in  Septeml)er  were  S.33  per  cent 
less  than  in  the  same  month  of  last  year,  and  in  October  the 
decrease  was  18.75  per  cent.  Curtailment  of  expenses  has  been 
necessary,  in  some  cases,  as  a  "war  measure."  even  where  it  was 
uneconomical  to  make  the  reduction.  Both  the  officers  and  the 
employees  of  the  company  have  to  stand  serious  losses.  He  be- 
lieves that  the  present  severe  stress  will  be  temporary  and  new 
construction  work,  provided  for  by  capital  which  was  raised  last 
spring,  has  not  been  suspended. 

Complete  official  figures  show  that  the  majority  given  by  the 
voters  of  Missouri  against  the  full  crew  bill  was  three  times  as 
great  as  was  shown  in  the  estimate  based  on  the  early  returns; 
324,085  votes  against  and  159.593  in  favor,  a  majority  of  164.492  in 
opposition  to  the  bill.  This  makes  the  vote  more  than  two  to  one 
against  the  law.  Outside  of  the  three  principal  cities.  St.  Louis. 
Kansas  City  and  St.  Joseph,  the  measure  received  only  86,660 
votes  in  the  state,  and  was  beaten  by  a  ratio  of  al)out  three  to 
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ami   p.TMviilvs  a   fin<t   revcrsint;  jinwcr  traverse  nt  ttio  s;i('<iU'  <mi 
llii-    rail    hi    .i<!<lhi'in    ti>    tb<-    hand    a(;ju>liiutu.      'Ihc    mil    sadilk- 

,,  extends  ii'TW a r<l  at   riiilit  .t!iiili<  tn  the  rail,  ptrmittint;  an  in-ainl- 
,  <>ut   a«lju>tiiiL'm    ot    the    spindk-    >a(lilk'    liy    hand.      The    spindles 

"■/are  4  in.  in  di.'.nicter  with  a  veitical  leetl  nf  IS  in.;  thiv  are 
counters cTvtl.te*!.  and  ha\e  direct  and  haek  lieareil  drive.  I  land 
teed  anil  hand-  adJHstnu'nt  arc  provided,  in  addili'in  to  lour 
chaniie.s  j>f  ji.e.:fr  ieetl  wuhiiiii  the  r-inoxal  .if  -^ears. 

The  iiiaxiniuni  distance  between  the  center-  <<\  the  spindles  is 
15  ft.,  the  ininiinuni  <ii>tance  heiny  4  ft.  'I'lie  -pimlle  >addles 
ha\ «-,:»:  Hl-?>>wl-4.titJ!i?jiistment    <if    ]•<    in.,    tlie    rear    pi-iticn    "f 


•jl../-:''^ 


'¥■■■      ■■      C    . 

'  .■■  V'.'-' 


".  ':   ,  .'■  \  •■  ,'Franis    Oriit  with    Top    Work    Table    in    Rear    Position 

•  the  sptndic  ciiiter  ?K^inar  2^!-j  in.  frtiiii  the  tr<>nt  dt  the  tnp  wiirk 

■.'■■t;<liJe  when  in  i.t>  rear  j.xoition.      Tlie  nnniinnni  fli-tauce  frunj  thi- 

.•   V  etiil  Iff  ilic  .sj»iit4^^^^^  plate  i-  M' .  hi,     l-.aJi 

.'  -.    uuxtiiarv   .w(»rk   lahk'   is   -Vvin.;   hi'..:!i   and    lia*   a   t"p   .V.I   in,    wide 

lj.^lYv:7:M..('fir.\iiV}i..:::.^\\  _  ...-.■■     ... 


?    SHOP  TLI  I  NTINATION  BY  Ql  AKTZ  I.AMPS 

.";-•■  The  ac^^  illustrati«ms  sh-iw    the  iiUeri'T  nf  the  lniiki 

.'. :  ikivd.ierectin'^   shups  i»f  the    Lake   Shure  &    Micliii;an    S--u!lurn    at 

..• .  vC'VUmwrKtil.  ()lii»>.     As  will  1>0  ii'ited  the  phutDjiraphs  were  taken 

J»t  niijht.  anil   are  evidence   of  an   aluindance  of   illutnination   at 

v.  all  iw>ints  in  the  Imildini;  without  «lare  >  ir  shadows.  The  Iiuikl- 
.  ;ings  fl:fc  5JiS  ft.  lonsi  atnl  5S  ft.  wide.  ui\iny  an  area  of  .V).()J4 
'  ■;  •  !sq.j  ft:  Jri  each.  The  illitinination  i>  furttislied  liy  tlie  Westiny- 
V  fjonse  l-"lectric  S.  Manuiacturin;;  roinpaiivs  type  /  (ooper 
;•  lleuitt  (Jnart/  lainp.v  operating  in  a  JJti-\..h  direct  current  cir- 
;.  •  i.Cllrt,'    Tltese  Jani|>s.  are  a   inodilication   of  tlie  well-kiiowii   lonper 

.,   ilewitt    lanip.    JKined    on    ihv.  same    fundamental    iirincijilo.    Inu 

ILsina  a   >hort   tnhe  of  ^nire  ttiseil   quartz, 
■'jv-   Ten  lamjts  are  installed  in  tin-  jioikT  shop,  placed   at   regular 

.  mtervaJs  VitV  5i  tti  <ir«wn  the  niuUlk'  of  the  Imildinu;,  each  lamj) 
;.  liiilttin,-:  an  avera'-lt' «'f  •^.062  si|.  ft.  In  tlie  erectinv;  -]\"]i  there  are 
..  twehe  lamps  revitlirly  >i>aced  dowti  the  midt'le  of  the  Imililiii!.; 
j.    at    intervals    of   44    ft.,    fiivinj.?   an    avera.ue    tloor   area    liylueil    liy 

-  each  lamp  «>f  2.5.^2  s^.tl^     All  the  lainps  are  hiiti^  at  a  height  of 


50  It.  akove  tile  floor.  The  lanij) 
power  each  with  an  energy  consunii 
tor  the  iii-<tallation  of  apiiro.ximatelx 
The  liiilit  afforded  Iiy  tliise  lamp 
all  pt'rpi'«-es.  e\en  the  !  'c  lUiotixe  pit 
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are    rated    at    2.400    c:indk*      .. 

Ion  of  725i  watts,  or  a  total    ' 
U)  kilowatts.  ,  • 

is  said  to  he  sufticient   for  !  .,: 

leitiL;  well  i!km;iiKited.     The     "• 


Lcike   Shore   &    Michigan    Southern    Ere:ting   Shop   at   Collinwood, 


Ohio.    Lighted    with    Cooper-He 


ett    Quartz    l_.Tr>ips 


■  iiilv    other    form    of    artincial    liL;lit    re(|uired    i>    ;i    jiortalile   hand 

lamp  for  use  inside  of  IioJUrs.     When  L  trial  installation  of  f..ur 

hinps  wa.".   lirst   made,   there   was   someVintiiiatii)    to  the   li.uht   oil 

he  part  of  I'le  men  etniiloyed.  I>ecaii-<e  f  if  the  ditt'cTence  in  cdor 


Collinwoco    Bclier   Shop.   Shewing  the   Ctstribution   of   Light 

\alf.e.  luit  thi>  spceijily  disapjiearetl  afti'i  :i  th'iroUi;li  trial  iiad 
Iieen  m.-tde.  .-iiid  the  installation  was  cojii])  eted.  Tlie  lamps  h.'ive 
lieeii  installed  at  \arious  times,  hut  the  st  r\  ice  of  the  entire  in- 
st.illation  axerayes  practic.dly  16  niotiths  and  the  maiiiten.ince 
charges   tor  tliat  jieri^id  total  $1.^4.34.  or  $-l5X  jier  lam])  i)er  year. 


:  •  I  -    •'  ■  •• 


^AMT 


;  . 'Iraik    foreiilcn  bt    tlu-    riiiiaiklplna    (S:    kt-adini;    liav*.-    hccir  . 
appointed  lire  wardens  l)y  tlie  I'eniisyhania  State  Departiiunt 
of   Forestry. 

The   Atcliisuii.  Topc'ka  &  Santa  TV,  (>n  X<>veniiier  10.  had  tlio 
Iarj;e>t    ooiniiieroial    treij;»it    loading    in    its   liistory.      A    total    of  ' 
5.329  cars  were  loaded  on  the  entire  system  that  day.  compared 
with   tlu-  |ire\io;is   record  of  5.204.   :-  \  ■'-■  .y:';-''  /■:.^:\■■^  :■'-'.  ■-_:■:■'.:  - 

TlK^ChicagOj.  .Milwaukee  iS;  St.  Paid  cleaned  and  disinfected 
5.(XX)  <tock  cars  lietween  Xi'vemher  12  and  Noveniiier  23.  It 
i->  also  cleaning  and  disitifecting  all  its  stock  yards  in  quarantine 
territory,  in  accorchmce  with  government  (»rders  issne<l  as  a  pre- 
cautioTi    a.gainst    the    siireacling    of    the    lioof-and-motith    disease. 

/..The  Wabash  i>  printing  on  all  of  it-  working  tinietables  a 
larfje  "Safety  .\lway-""  einldeni  and  the  following  in  large  : 
t\'pc:  "Safety  shoultl  he  the  Jir>t  consi<!eration  of  every  em- 
ployee. Kvery  eniployee  shonid  report  priniiptly  to  liis  fore- 
man. SOUK-  nuinlterof  tlu'  >afety  coiinnittcv^<,>T.  other  l>rop«?r 
person,  every  unsafe  condition."  ■      :    -  '   •,  v;  ■;..  'v   v  -■:'-.. 

There  are  77  men  who  have  worked  for  the  rennsylvania 
Kailroad  50  years  or  more  and  are  young  emnvgli  to  he  >till 
Imsily  working.  I'wo  cf  them  have  records  «f  more  than  5(i 
year-;  two  other-  ha\e  -erved  55  years;  two.  54  years:  seven, 
53  years;  six.  52  year-,  and  twenty.  51  years.  /I )  ft  he  7:7  nve^^ 
live,  are  conductors  and  eight  are  enginemeii.;    ■  ■:    j  -    ,  ,  -.-. 

I'oni  loC.Jin<nives  on  the  T.*HiisvilK-St.  l-riHiK  <ii\i<i'.n  of  the 
."""'unlurn  Railway  ;ire  to  Uar  the  nan'.es  of  the  enginenien  who 
inn  tluni.  Tin  names  will  Ik.'  painii.'d  in  gilt  letters'.;  along  \vitlv 
the  nnml)er  of  the  engine.  Tlu  nun  who  have  lieen  thus  recog- 
ni/ed  are  I'rank  I'lUsching.  William  I  lan.afee.  l\ohert  <Ireenla\v '■ 
and  i);iniel  .^hiiu..  Me  reiiuircnuiU.  for  the  distinction  is  25 
yeJU;^  of  effident- t-rrvice.     ;  -  ■'  ■      ";       .     .^  ,.?.;:     ^    ';';":. 

■  .»■  ,  -■        ■   -     '.■-■■"  ■-'■"■ ;,'  :.  "  I  -  '■- '  ^. ;•   '■  ■■ 

•ITje   owners    of   the    .\ltamic    SoutlKrn,   extending    frouv;\t-: 

lantic    to   -Villisca.    Iowa.    .^^    miUs.    liavc    given    i)ulilic    notice  V*?.-: 

their  intention  to  fliscontinue  operation  on  l)ecemher  31.  claini- 

ing   that    the    road   has    l)een    operated    ;tt    ;i   los>.      It    is    re-Hirteil 

that    the    ])eopIe    in    the    tovvjvs    alony    the    line    are    i»reparing  to , 

enter   a   prote.st    hefore   the    Slate    Railroad    G>nnnissi»tiia.gaUist'; 

the    closing    of   the  line.  ,  .  ."-  ^/-  ;-:::■     .-vv '.  : 

Tlu-  Railroad  Commission  of  <ieorgi:i.  realmng  the  iiresvtit 
-erious  tinaiuial  pre<licament of  the  railroads,  has  written  a  letter 
to  the  Southern  Railway  to  the  etfect  that  in  view  of  the  materi.il 
•  lecrease  in  the  revenues  of  carriers  the  coinmission,  until  the 
present  linancial  situation  is  relieved,  will  not  impose  on  any  of  : 
the  roads  any  expenditures  for  new  stations,  w.irehoii.ses.  teruiiiial 
facilities,  etc..  except  such  :is  are  absolutely  necess.iry.     ■ 

':  The  jjolden  spiki-  marking  the  closing  «>f  the  la-t  yap  in  the 
line  of  the  .\orthwe-tern  I'acil'ic  frolli  Sail  '  I*rant4?^e6:  tO»'-; 
Eureka.  Cal..  283  miles,  was  (Iriven  at  Cain  Rock  Crossin.g.  - 
Cal..  80  miles  sontheast  of  Eureka,  on  '  Utober  21.  with  ai)- 
t)ropriate  ceremonies,  and  the  first  through  passenger  train 
w.is  run  o\  er  the  line  on  the  -anu-  day.  The  r<«ld  is  owned 
jointly  *by  the  Southern  I'acilic  and  the  .\tchison,  Topeka  S: 
Santa   Ee.  ...  ■'■■.:.':  -.-■:,'.-'.■--■''■■■■'■..  -t     •.■   '.-..■- 

Postal  service  has  been  e-tabltsheVl  on  the  Grand  Trunk  . 
Pacitic  through  to  the  I'acil'ic  Coast,  and  Prince  Ku])tirt  now 
receives  mail  from  the  east  in  two  tlay-'  less  time  than  before, 
llitherto  the  mails  h.ive  been  carrieil  1)\  -teamer  i"roni  Van- 
couver. 'J'he  distance  from  Eiverpool  to  .Yokohama  by  way 
of  the  Crand  Trunk  and  Prince  Rupert  is  10.085  ixiiles.  said 
to  be  773  mile-  less  titan  the  distance*'by  way  of  Xew  York 
anfl    San    Franciseo.  -,i     '  ^  :.-'.'";■,  V:  ^  ■■  -^^ '::■'.■■:< 


i"oil<»\vins  the  electi<>n  at  wliich  the  VotOrs- of  Missoarl  de- 
cisively <lefeated  the  full  crew  bill  l»y  referejidiini  yote,  tlic 
St.  Loui-  &  San  T'ranci-co  annouiu-e<l  that  its  shops  at  Spring- 
tield.  Mo..  \vt»uld  immediately  be  placed  on  a  working  l>a-i>  of 
six  days  a  week  and  eight  hours  a  day.  Th<  main  «ih«»j>s  have 
been  on  a  tiveHlay  schedule  for  several  n^iuiths  and  other 
sh<»i»s  .  have  been  it])er.itnl  only  itiieriiHttontJy,  Additiouaf 
men   also   were,  given  enii)loyment.  ..^ 

1 1  has  lieen ,  dfoi<le/»l  to  iiii prove  tiK*  ,«»inwrtuniiies  of  jhe 
a]ij>re!uices  at  sflvall  terminals  oii  ■th«-'  *^''"^Jtd  Trunk,  vyherc 
it  has  not  het-ii  pOssfble  to  keep  in-;trtiCtors.'-  ,;tN>rresp« >ndeiM:e 
courses,  mapived  out  along  ai)proved  Hiies.  have  beeti  .idoptcj 
fiir  thi-  purpose  an<l  live  boy-  will  l»e  in  toiicli  in  these  -tiidies 
with  the  headquartefs  in  Mi  intreal.  Text  IxJeifcs  have  l>e4.*ii  . 
conrpile<l.  both  in  drawing  an<l  ni<:chanics.  aijd  tliese  have,- 
been  made  a-  pr.Ktical  as  pos>iiile.  ?-o  that  tUepnictieal  Work 
niay  line  up  ,vvith  the  theory  taught,  V '.  /.-;',■       .  •  V 

\t  the  safety  congfess  ..f  thv  Xati<Vnal  Council  for  Itulus- 
trial  Safety,  held  in  Chicago  on  ()ctober  14  ami  15.  there  were 
;i)ivsent  from  the  tfhicago  &  X<ifthwestern  <  .ne,  <lt-legate 
from,  each  (livi.sion.  terminal  shoj)  and, .Local;-  «»atV"ty.  commit 
tee.  allniaking  the  trip  as  the  gue.-ts  of  the  vv«nti>ajiy.  52  nu-n 
itr  all.  The  delegates  have  adopted  resoliuioji-  -taiin^g  that 
t!iey  <d»taiHed  niiich  valualile  knowledge  and  inf>)rmati«»n  at 
the' nicetH'ij:r.  \vhich  \\ill  be  ;t  greirt  help  iiriintiiimnitf  the 
safety  I'lrsT  work  on  the  \-'rtliweste1*n ;  .and  thanking  f'resi- 
deiil   ( iardner ;  an<l  Vice-  President    \i.-.htou   for  arnui^iini:   tjle 

;trirs7v-^^;~i;-:Vv' ■;:;:;:;;::  ^  ;>  ■;■---:-;;  •,;":■■  - : -^ V :-";:Vv u:- 

■  The  Xatioii;a;lTrau!»e<'tilituntal  Railway.  <i>er  whieh  ttuius  J 
are  running;  frotti  Xlonctoti.  X.  II  ^  «i<>rthwe«>t  l«»  K«ie*iurt;  56 
;Hiile.s  heyVijid   I'*tlnuni<lstoir.  is  shortly  to  l>e  juit  in  •t^»vfati«»H  : 
betv<'cen    Moucton   and    Levis.   ttpf*»V>iie   <JUebec.      Train«.   l>\- 
twevh  Moucton  and  F^>co;urt  aiv  operated  by  the  luterc'.djuiiial 
an<l  the  li>tetcoh>nial  win.  niairage  the.eMeii^'ed  s.erV^ 
whole  <4  the  Xatioual  IVaiiscontiitieittal.'is-  n.»j(^v  tim-^lied,--^^^^ 
as  to  be   reaily   for  use.  but   the  arrangrehtvm    by   w  hie h   the 
(ir.-ind  Trunk   Pavi lie  was  to  operate  the  r<  •ad.  ai»i>«.-ar.-.  to  have 
vnc.oHitteretl  ^irnre  filVstacle.   .\ccrtrd.ttrg  totli^' 'IV>r»in.t«>  \\'<»rltl,  ^ 
the   line  .west  of  Levis   is  likelv   itoi-;|«^»  J»y  fmt   in  ti-.e  untjL 
;next  springlV---^-?  .-/'•"'       ^ '.  V"  •''"   v; -^;-^ '=■'..    '    ■'■;.;.';"'•■.-:- 

Fairfa.x  Harrison,  president  of  the  Southern  .Railway.  >i)t.«iikinj;  • 
at  .\tlanta.  (>:l.  recently,  said  that  tlie  severe  retrenchnuMit  ina<Je 
necessary tiy   the   falling  off  in  ttraltic  would  Jie  contitiued.  even  ■>' 
to  tli^  4.* f*tenf  of  deivriviii'g  passengers  of  ^^^^^^^^^^ 
coii veil iences  which  tlK\v  have  lieeit  acciistoitietf  to-    Tlic  ifir«iss 
receipts  of  the  railway  comi)any  in  SeptemKr  were  8.3,V  per  cent 
less   than   in   the   same   month   of  last  year,  .and  in   <  >clol#r;  the 
decrease  was  1=H.75  i)er  cent.     Curtailnu-ht  of  ieKi>e«scs  has/Tjecrt  - 
necessary,  ill.  some  cases,  as  a  "war  measure."  eveu  wlwfrc  k  was 
unecoiunnical  to  make  the  reduction.     I'loth  the  ••tVicers  and  the 
employees  of  the  cotnpajn    ii.ive  to  suukI  serious  losses.     He  Ih."- 
lieves  tli.'it  the  present  severe  stress  will  be-jteiViporary  and  nt*w 
constructioiiwork,  pfoy tiled  for  by  capital  which  was  rais«.*<r  last 
/Sfrring.  has  liot  l*cen  suspended.  :  -  ;        ;^      >-.• 

(.'oniplete oflficial  iig:ures  show  that  the  mnjority  given  ■liV  the 
voters  of  ilissouri  .•igatnst  the  full  ct"ew  liill  wa-  three. times  ;is 
great  as  was  shown  in  the  estimate  based  <>n  the  early  returns; 
324.085  votes  against  an<l  159.593  in  faxHir,  a  niaj«vrity  of  1(4.4*^2  in.; 
opiH)siti<in  to  the  hill.  This  makes  the  v^ite  more  than  two.to.ottic . 
against  the  law.  C)utsi<le  of  the  three  jtrincipal  cities.  St.  Louis. 
Kansas  City,  and  St.  Joseph,  the  measure  received  <'uly8(i,(j()0 
vtites  in  the  state,  ami  was  Jieaten  hv.  a  raitit*  .<^f  al«  >Mt  three'  ,t<» 
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one.  The  farmers  in  every  section  of  the  state  voted  almost 
solidly  against  it.  St.  Louis,  in  which  the  Brotherhood  looked 
for  a  big  majority  in  favor  of  the  bill,  went  against  it  by  18,417. 
In  Kansas  City  and  in  St.  Joseph  it  was  carried.  The  majority 
against  the  bill  is  one  of  the  greatest  in  the  history  of  Missouri 
and  is  larger  than  the  state  has  ever  given  to  any  candidate. 


dozen   individual   trainman   anC'^ection   foremen   were   com- 
.mended  for  saving  scrap,  the'  v^ucf^of  which,  in  two  weeks, 
amounted  to  $218.  .„:*;••.:?.■: 


/^■^'^;^:;:  ^;^-:;-'..r. -;>v.'-,  correction  ■■^^'•••';' ,;  -;-  /^v/j'-'" 

Tn  an  article  on  the  Four  Feed  Flange  Oiler  published 
in  the  November  issue  of  the  Railzvay  .Igc  Gazette,  Mechan- 
icitl  Edition,  on  page  600,  the  name  of  the  company  manufac- 
turing this  device  was  incorrectly  stated.  It  should  have 
been  the  Ohio  Injector  Company.  Monadnock  building, 
Chicago,  111, 


,  :  ::.v.    TRAMPS  BY  THE  TRAIN  LOAD 

;  :.A  press  despatch  from  San  Bernardino,  Cal.,  November  16. 
says  that  93  tramps,  on  their  annual  winter  tour  westward,  are 
in  jail  at  that  place,  charged  with  having  seized  a  San  Pedro, 
Los  Angeles  &  Salt  Lake  freight  train  on  the  Mojave  desert. 
The  tramps,  more  than  a  hundred  strong,  overpowered  the 
trainmen,  when  the  train  entered  Otis,  broke  the  seals  of  freight 
cars  and  after  making  themselves  comfortable,  ordered  the  en- 
gineman  to  proceed  to  Los  Angeles.  A  posse  was  waiting  for 
the  train  at  San  Bernardino,  and  all  but  ten  of  the  tramps  were 
captured.    ■_■.  .,.v!.-. -,:•.-.■  ■-r-v;:.;.-;  ..;  :    ■■   /■  ■ ...   :'■.'*■■■>  :<-^' ■:■■■■  ■: 


"ARBITRATORS    IN    WESTERN    ENGINEMEN'S    AND 

FIREMEN'S  CONTROVERSY  r  ;    ■       ^ : 

•:•  The  arbitration  board,  to  consider  enginemen's  and  firemen's 
wages  on  the  western  roads,  has  finally  been  completed,  after 
months  of  delay,  and  hearinijs  have  i)egun  at  Chicago.  The 
arbitrators  are :  H.  E.  Byram,  vice-president  of  the  Chicago. 
Burlington  ^  Quincy ;  \V.  L.  Park,  vice-president  of  the  Illinois 
Central;  F.  A.  Burgess,  assistant  grand  chief  of  the  Brotherhood 
of  Locomotive  Engineers ;  Timothy  Shea,  assistant  to  the  presi- 
dent of  the  Brotherhood  of  Locomotive  I'iremcn  and  Enginemen ; 
Charles  Nagel.  ex-secretary  of  Commerce  and  Labor,  and  Jeter  C. 
Pritchard,  presiding  judge  of  the  United  States  Court  of  Ap- 
peals of  the  Fourth  Circuit.  ,•....-      ,.-.-.... 


-ELECTRIFICATION  ON  THE  ST.  PAUL     >     ■  - 

■Construction  work  in  connection  with  the  electrification  of  the 
Chicago,  Milwaukee  &  St.  Paul  between  Harlowton,  Mont.,  and 
Avery,  Idaho,  has  been  resumed.  Thus  far  the  poks  have  been 
placed  for  a  distance  of  30  miles  on  the  116-mile  division  between 
Three  Forks  and  Deer  Lodge.  Mont.,  which  is  the  first  to  be 
equipped.  The  company  has  ordered  nine  freight  and  three  pas- 
senger electric  locomotives  from  the  General  Electric  Company. 
These  locomotives  will  be  of  the  same  construction  except  that 
those  to  be  used  for  passenger  service  will  be  geared  for  a  higher 
speed.  The  total  weight  of  these  locomotives  will  be  519,000  lb. 
each,  and  the  weight  on  drivers  400,000  lb.  They  are  to  be  deliv- 
ered in  October,  1915.  at  which  time,  it  is  planned,  the  construc- 
tion work  over  the  entire  line  will  have  been  completed. 


"-:  ■■*-, 


hCv*;-    :i      CREDIT  FOR  SAVING  SCRAP 

.-VBuTletins  telling  of  specially  meritorious  acts  on  the  part 
"of  employees  have  an  added  interest  where  the  persons  named 
in  them  are  known;  and  the  smaller  the  territory  covered  by 
a  bulletin,  the  more  likely  are  the  employees  generally  to 
recognize  the  names  published.  W.  T.  Lechlider,  superin- 
tendent of  the  Cleveland  division  of  the  Baltimore  &  Ohio, 
issues  bulletins,  once  a  month,  or  as  often  as  may  be  found 
desirable,  which  are  confined  to  happenings  on  his  own  divi- 
sion. One  of  the  things  noted  in  a  recent  bulletin  was  the 
commendation  of  a  baggage  master  for  making  neat  and  com- 
prehensive reports.    The  station  forces  at  three  places,  and  a 


A    DISHONEST   CLAIM    AGENT    PUNISHED 

In  the  United  States  District  Court  at  Balt;more  recently, 
George  Elmer  Long  was  convicted  onj  i\\&  counts  of  defrauding 
the  Baltimore  &  Ohio  Railroad  by  bogus  claims  paid  by  Long 
while  in  the  empk)y  of  the  road.  Long  will  serve  three  years  in 
the  federal  penitentiary  at  Atlanta.  He  entered  the  employ  of 
the  Baltimore  &  Ohio  about  three  yeafs  ago  as  a  claim  adjuster 
in  the  freight  department,  having  had'  previous  experience  with 
southern  roads.  For  some  time  after  securing  the  position  he 
was  establishing  himself  in  the  confidence  of  superiors,  after 
which,  through  the  medium  of  confederates,  a  scheme  of  filing 
fraudulent  claiins  was  undertaken.  Thfe  accomplices  represented 
themselves  as  shipping  concerns  and  itiade  claims  for  losses  or 
damage  to  shipments  never  shipped, ;  and  others  which  were 
shipped  and  contained  only  junk.  Inj  his  confession  Long  ad- 
mitted shipping  four  boxes  as  the  property  of  different  con- 
cerns. In  most  instances,  however,  no  ■shipment  was  even  made, 
the  plan  having  been  that  where  legitinjate  claims  were  adjusted 
the  waybills  were  stolen  and  changed  t(j  cover  shipments  to  firms 
existing  only  in  the  minds  of  the  gailg  and  on  the  stationery 
which  they  used.  The  claims  varied  usually  in  amounts  ranging 
from  $200  to  $500.  Long  was  tracked  by  Edmund  Leigh,  chief 
of  the  railroad  detective  force,  the  cha$e  having  been  conducted 
in  Pittsburgh,  Niagara  Falls.  Hamilton.  Chicago  and  Detroit. 
Long  was  arrested  in  Detroit  while  ca|ling  for  mail  at  the  post 
office. 


OPENING  OF  THE  KANSAS  CITY  UNION  STATION 

The  new  Union  station  of  the  Kadsas  City  Terminal  Rail- 
way. Kansas  City,  Mo.,  was  formally  dedicated  with  a  two 
days'  celebration,  held  under  the  auspiices  of  the  Kansas  City 
Commercial  Club.  The  mayor  decljired  a  half-holiday  on 
Friday,  October  30.  The  formal  dedicjation  of  the  station  was 
held  on  Friday  afternoon  and  the  station  was  actually  opened 
to  trafiic  at  12:01  a.  m.,  Sunday,  November  1.  The  program 
on  Fridaj-  began  with  a  manufacturers'  parade  in  the  morn- 
ing, consisting  of  140  floats.  16  bands  and  motor  cars  carry- 
ing officers  of  the  Commercial  Club.  (The  parade  was  nearly 
two  miles  long.  In  the  afternoon  ^as  held  a  civic  parade, 
including  members  of  the  principal  ccimmercial  organizations 
of  the  city  and  representatives  of  tlie  railways.  Following 
this  parade  the  opening  was  held  at  trie  station,  when  Presi- 
dent H.  H.  Adams  of  the  Kansas  City  Terminal  Railway 
Company,  formallj-  presented  the  sljation  to  Kansas  City. 
Mayor  Jost  responded  with  a  speech  of  acceptance.  In  the 
evening  a  dinner  was  given  by  the  Commercial  Club  to  the 
officers  of  the  railways  at  the  Hotel  Baltimore,  and  later 
in  the  evening  a  display  of  fireworks  jnd  a  final  illumination 
of  the  old  station  was  given  from  th«  hill  opposite  the  new 
L'nion  Station.  The  Saturday  programuncluded  a  golf  tourna- 
ment for  the  visiting  railway  men,  followed  by  a  luncheon 
and  a   motor  ride   about   the   city. 

It  was  estimated  by  the  newspapers' that  the  largest  crowd 
ever  assembled  at  Kansas  City  attended  the  opening  of  the 
new  station.  The  dinner  of  the  Commercial  Club  was  at- 
tended by  the  presidents  and  other  executive  officers  of  the 
12  roads  which  are  partners  in  the  nev  station,  and  by  nearly 
100  other  prominent  railway  officers,  and  the  principal  city 
officers  and  business  men  of  the  cityi  including  two  former 
mayors  of  the  city.  Among  the  speakers  were  Hale  Holden, 
president  of  the  Chicago,  Burlington  |c  Quincy;  B.  F.  Bush, 
president  of  the  Missouri  Pacific;  B.  L.  Winchell,  director  of 
traffic  of  the  Union  Pacific;  E.  B.  Fryor,  receiver  of  the 
Wabash,  and  Gardiner  Lathrop,  general  solicitor  of  the  Atchi- 
son, Topeka  &  Santa  Fe.     Most  of  the  speakers  lauded  the 
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railroads  for  their  enterprise  in  building  such  a  magnificent 
station,  adequate  to  the  demands  of  a  city  several  times  the 
size  of  Kansas  City;  and  manj-  speakers  spoke  of  the  justice 
of  co-operating  with  the  railroads  in  the  future. 


MEETINGS     AND     CONVENTIONS  :r 

International  Raihcay  General  Foremen's  Association. — Wil- 
liam Hall,  secretary-treasurer  of  the  International  Railway  Gen- 
eral Foremen's  Association  has  changed  his  address  from  914 
to  1126  West  Broadway,  Winona,  Minn. 

International  Raihcay  General  Foremen's  A ssociation .- -An  im- 
portant meeting  of  the  officers,  and  members  of  the  executive 
committee  of  the  International  Railway  General  Foremen's  As- 
sociation, will  be  held  at  the  Hotel  Sherman,  Chicago,  Tuesday, 
December  8,  1914,  at  10  a.  m.  As  matters  of  great  importance  to 
the  organization  are  to  be  considered,  it  is  earnestly  desired  that 
all  concerned  will  make  an  effort  to  be  present.      ..:  .;,      ...„ 

Xezi'  York  Railroad  Club. — At  the  meeting  of  the  New  York' 
Railroad  Club  in  Xew  York  on  November  20,  Frederick  C.  Syze. 
trainmaster  of  the  Baltimore  &  Ohio  at  St.  George,  Staten  Island, 
X.  Y.,  was  elected  president,  succeeding  George  W.  Wildin. 
Other  officers  elected  were:  Burton  P.  Flory  (N.  Y.  O  &  W.), 
first  vice-president;  James  Milliken  (P.  B.  &  W.),  second  vice- 
president;  A.  J.  Stone  (Erie),  third  vice-president,  and  R.  M. 
Dixon,  treasurer.  The  report  of  the  secretary  shows  that  during 
the  year  the  club  had  gained  31cS  new  members  and  that  on 
November    1,   the   membership   was   2,364. 

International  En'^ineerin^  Coni^ress. — Announcement  has  been 
made  of  the  program  for  the  International  Engineering  Con- 
gress to  be  held  in  San  Francisco,  September  20  to  25,  1915, 
under  the  auspices  of  the  American  Society  of  Civil  Engineers, 
the  American  Institnte  of  Mining  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the  American  Institute  of  Elec- 
trical Engineers,  and  the  Society  of  Naval  Architects  and  Marine 
Engineers.  In  spite  of  the  condition  now  prevailing  in  Europe 
the  committee  of  management  is  in  receipt  of  a  sufficient  num- 
ber of  communications  from  various  foreign  countries  to  indi- 
cate that  a  large  majority  of  the  papers  originally  requested  for 
presentation  at  the  sessions  of  the  congress  will  be  handed  in  on 
time  and  that  the  congress  will  be  truly  international  in  character. 
The  total  number  of  papers  contemplated  was  about  290.  Of 
this  number  about  220  arc  either  definitely  promised  or  well  as- 
sured. The  remainder,  apportioned  chiefly  among  the  nations  in 
the  present  war  zone,  are  uncertain  and  it  is  expected  that  some 
of  them  will  not  be  secured,  but  it  is  believed  that  by  substituting 
for  these  others  that  have  liccn  offered  the  general  plan  for  the 
congress  may  be  carried  out  with  a  minimum  of  change. 

Railway  Business  Association. — Fairfax  Harrison,  president  of 
the  Southern  Railway,  and  Warren  G.  Harding,  United  States 
senator-elect  from  Ohio,  are  announced  as  the  speakers  for 
the  sixth  annual  dinner  of  the  Railway  Business  .Association, 
the  national  organi.  ition  of  manufacturers,  merchants  and 
engineers  dealing  with  «team  railroads,  which  will  be  held 
at  the  W^aldorf-.Vstoria  hotel,     New  York^  Thursday  evening, 


December  10.  The  business  meeting  of  the  association  will 
be  held  at  11  a.  m.  at  the  hotel,  the  election  of  officers  at  1.30 
p.  m.  and  the  dinner  at  7,  the  doors  opening  exactly  on  the 
hour.  The  circular  announcing  the  names  of  the  speakers 
says  in  part:        ;     ^    •..,>:•    .:;:v/^ ':;..•<  i;  .'•<-:  .;. 

;  "Mr.  Harrison  UTiites  long  experience  iaind  responsibility  as 
a  railway  official  with  the  oratorical  art  of  the  attorney.  Prac- 
ticed for  many  years  in  the  study  of  public  opinion  as  it  af- 
fects the  prosperity  of  the  railways,  he  is  a  leader  in  the 
cultivation  of  friendly  sentiment  and  cordial  co-operation 
between  railway  managers  and  the  people  whom  they  serve. 

"Mr.  Harding  is  a  journalist  with  substantial  business  in- 
terests. During  several  years  of  legislation  affecting  business 
and  tninsportation  he  h.i?  given  ciuisiant  admonition,  caution 
and  counsel  lest  industry  and  commerce  be  shackled  and  the 
public  welfare  impaired.  On  that  platform  he  has  now  been 
chosen  by  the  people  of  Ohio  as  their  senator  in  Congress. 
The  obligation  of  government  to  promote  national  prosperity 
will  furnish  the  keynote  of  his  address,  while  his  brilliant 
endowment  as  a  writer  and  speaker  complete  the  promise  of 
a  message  appetizing  in  form  as  well  as  invigorating  in 
substance.  .  .... 

■"Subscribers  to  the  dinner  as  this  circular  goes  to  prfeiss 
exceed  those  upon  the  corresponding  date  in  1913.  Such  re- 
sponse to  an  announcement  not  naming  the  speakers  and  at 
a  time  like  the  present  is  a  display  of  enthusiasm  by  our  mem- 
bers which  proves  anew  their  belief  in  the  cause  and  their 
loyalty  to  the  work." 


■:v  =»-.'>,•,• 


The    follo%t»ng   list   gives   ramcs    nf  .-rcrctaries,    dates    of   next    or   regular 
meetings,  and  places  of  meeting  of  meclianical  associations. 

.\iR  I'.R.AKE  Associ.\th>n.-tF.  M^  Xellis,  53  State  St.,  Boston,  Mass.  Con- 
vention. May  5-7,  1915,  IJitil  Sherman,  Chicago. 

Americ.w  R.mlw.w  Master  Mechanics'  .\ssoci.\tiox. — 1.  W.  Taylor,  K«ft 
pen  building,  Chicago.  Convention,  June  9-11,  1915,  Atlantic  City, 
"a":  -■..     -N.  J. 

American  Railway  Tool  Fohemens  .\ssociatio.n. — Owen  D.  Kinsey,  Illi- 
nois Central,  Chicago.     Convention,  July   1915,  Chicago. 

.\merican   Society  for  Testinc:   Materials.— Prof.   E.   Marburg,   University 

of  Pennsylvania,  Philadelphia,   Pa. 
.\MERiCAN    Society    of    Mechanical    Engineers. — Calvin    \V.    Rice.    29    W. 

Thirty-ninth    street.    New    York.      Convention,    December    1-4,     1914, 

New  York. 

Car  Foremen's  Association  of  Cinc.\no. — .\aron  Kline.  841  North  Fiftieth 
Court,  Chicago;  2d  Monday  in  month,  except  July  and  -Vugust,  Lyt- 
ton  building,  Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  .\ssociatiok. — 
S.   Skidmore,  946  Richmond  street,  Cincinnati,  Ohio. 

International  Railway  Fuel  Association. — C.  G.  Hall,  922  McCormick 
building.   Chicago.      Convention,   May    17-20,    1915,   Chicago. 

Intern-^tional  Railway  (Ieneral  Foremen's  .Association. — William  Hall. 
1126  \V.   Hroadway,   XN'inona,   Minn.     Convention,  July,   1915. 

International  Railroad  Master  Blacksmiths'  .\ssociation. — A.  L.  Wood- 
worth,    Lima.   Ohio.     Convention,   August    17.    1915,    Philadelphia,    Pa. 

Master  Boiler  Makers'  Association. — llarrv  1).  Vought,  95  Liberty  street. 
New  York.     Convention,  May  26-28.  1915.  Chicago,  111. 

Master  Car  Builders'  .\ssociation. — J.  W.  Taylor,  Karpen  building.  Oii- 
cago.     Convention,  June  14-16,  1915,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Assoc,  of  U.  S.  and  Canada. — 
A.  P.  Dane.  R  &  M.,  Reading,  Mass.  Convention,  September,  14-1/, 
1915,  Detroit,  Mich. 

Niagara  Frontier  Car  Men's  Association. — E.  Frankenberger,  623  Bris- 
bane building,  Buffalo,  N.  \'.     Meetings  monthly. 

Railway    Storekeepers'   Association. — T.    P.    Murphy,    Box    C,    Collinwood. 

Ohio.     Convention,  May  17-19,   1915,  Hotel  Sherman,  Chicago. 
Tr.weling  Engineers'  Association. — W.   O.  Thompson,  N.   Y.  C.  &  II.    R., 

East  Buffalo,  N»Y.     Convention,  September  1915.  Chicago,  111. 


RAILROAD    CLUB    MEETINGS 


Club 


Next 
Meeting 


Title  of  Paper 


Author 


Secretary 


Dec.    8  j  Maximums  and  Minimums  in  Train  Opera-!  _   •■•.'■        I; 

I     tion    '<  A.    Price  -i. ...•;';■»;■;. 'James   Powell 

Jan.     8     F-Iectric    Railway   Night '. Harry  D.  Vought. 

Dec.    8     F.uropean  War  and  Its  Effect  on  Business.   W.    R.    Balch Wm.  Cade,  Jr 

Dec.  18     .\nnual    Smoker    Harry  D.   X'ought. 

..; Notes  on   Transportation  in  f'urope A.   Stucki. ...,..,..  ..ij.   B.   .Anderson... 

Dec.  14   I  A   Talk   by   the   Presidents   of   C.   &   O.   and 

R.  F.  &  P 

Dec.  11    '  Benefits    of    the    Relief    Department    to    a 

!  !      Railwav    S.  R.  Parr. . .-. ... ....  15.  W.  Frauenthal. 

Southern  &  S'w'rn    Tan.  21    !  Electric   Welding .\.  J.  Merrill. 


Address 


Canadian  .  •  tf»  t^ 

Central     

New   England.. 

New  York 

Pittsburgh    

Richmond    .... 

St.   Louis 


Room   13,  Windsor   Hotel,   Montreal. 

95   Liberty  St.,  New  York  City. 

683   Atlantic  Ave.,   Boston,   Mass.     '. 

95   Liberty  St.,  New  York  City. 

2(1"    Penn.    Sta.,    Pittsburgh,    Pa.       V\ 

i*«.V«»V*» ii »*»"•»•  r«'t".  O.  Robinson...  C.   &  O.  Ry.,   Richmond,   Va. 


We.'stern   |  Dec.  IS 


The    Posfibility    of    Fire    from    Locomotive 

Sparks    I  Prof.  L.  W.  Wallace.  Jos.  W.  Taylor. 


t'nion   Station,   St.    Loviis,   Mo. 
218  Grant   Bldg.,    Atlanta,   Ga. 


, .  1112  Karpen   Bldg.,   Chicago.   111. 


"  •.  ''>'■«•,;       ^-^^    _-         ;.  ■ 


"v.  .■^' ■.'■'^  ■';''- ■;;.}'?■■  -rHtV^i'-^^^ 


<''\4-^{\^-^.y 


..•r.  .^  .,•-* 


654 


RAILWAY    AGE    GAZETTE.    MECHANICAL    EDITION 


Personals 


■wA-- 


.'■-:.'-;:t;'. 


■:■■  :t-. 


-.^f- 


'■■\u'y 


~c•:■^:.t 


I.*-   ■■  .t 


-4;  ♦    . .  -,, 


VuL.  88,  No.  \2 


It  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  raihivys  of  this  country,  and  we  shall  greatly 
appreciate  atiy  assistance  that  our  readers  may  gixe  us  in  helping 
to  bring  this  about. 
,vv  .V. ..- -A .... ..  -;  ,;...  ^;■;-:.v  -,     GENERAL  ■■'■""*■•  ' "  """ 

■  H.  C.  OviATT,  until  recently  superintendent  of  the  Old  Colony 
division  of  the  New  York,  New  Haven  &  Hartford,  has  been 
appointed  assistant  mechanical  superintendent  in  charge  of  the 
I'urcau  of  I-'utl  Economy,  just  established,  with  office  at  New 
Haven,   Conn. 

J.  J.  SrLLU.v.x  has  been  appointed  superintendent  of  ma- 
chinery of  the  Nashville,  Chattanooga  &  St.  Louis,  with  head- 
quarters at  Nashville,  Tenn.,  to  succeed  A.  G.  Kantman,  resigned 
to   devote   his   time   to   private  affairs.  ,.-^..-. •  •. 

V    MASTER    MECHANICS   AND   ROAD   FOREMEN  OF 

;-^ ••v -.-,--..;.......... ;>..v.v        ENGINES  ..  .,  , 

H.  B.  Hayes,  master  mechanic  of  the  Cincinnati.  New  Or- 
leans &  Texas  Pacific  at  Somerset,  Ky.,  has  been  transferred  to 
Birmingham,  .\la..  as  mastet  mechanic  of  the  Alabama  Great 
Southern.    .■•■■>■  '■:•  -;  ,^i   '   •:  '  /■.?  .. 'i^  A-  "';';*• 

V:^.  W.  E.  MoHER  has  been  appointed  traveling  locomotive  foreman 
of  the  Grand  Trunk  Pacific,  with  headquarters  at  Transcona, 
Man. 

H.  F.  Stalev,  formerly  master  mechanic  of  the  Carolina, 
(Hinchl'ield  &  Ohio,  has  been  appointed  master  mechanic  of  the 
Boyne  City,  Gaylord  &  Alpena  at  Boyne  City,  Mich. 

. ''A.  Sturrock  has  been  appointed  district  master  mechanic  of 
the  Canadian  Pacilic,  with  office  at  Nelson.  1>.  C,  succeeding 
A.   Mallinson.  ;,.... 

:^.  CAR    DEPARTMENT 

T.  J.  Bltter  has  been  appointed  car  foreman  of  the  Rock 
Island  Lines  at  Herington,  Kan.,  succeeding  A.  L.  Clem,  pro- 
moted.       '  \V''i-r'X'-'V  ''■5;--f-^;--^'^.''-':!-'';'':'^Vy'=  "•■"■:.:\:'  ■.'-■■  '-■ 

?;;  J.-L.  Caxtwell  has  been  appointed  general  foreman  of  the 
Southern  Railway  at  Asheville.  .\'.  C.  He  entered  the  service 
ftf  Southern  Railway  as  machinist  at  Birmingham  in  January. 
1906,  which  position  he  held  until  June  of  the  same  year,  when 
he  was  appointe*!  erecting  shop  foreman.  He  was  transferred 
to  Inman  as  assistant  foreman  in  October.  1906.  and  returned 
to  Birmingham  in  Decemlier  of  the  same  year  as  erecting  shop 
foreman.  In  January.  1909.  he  was  promoted  to  general  fore- 
man at  Princeton.  Ind.,  which  position  he  held  until  he  was 
transferred   to   Asheville  as   general    foreman. 

J.  S.  Easterly,  chief  car  inspector  of  tlie  Southern  Railway 
at  Citico.  Tenn.,  has  been  promoted  to  foreman  of  the  freight 
car  repairs  at  the  Coster   (Tenn.)    shop. 

J.  V.  Leake,  formerly  foreman  of  freight  car  repairs  at  the 
Coster,  Tenn..  shop  of  the  Southern  Railway,  has  been 
appointed  chief  joint  inspector  at  Chattanooga,  Tenn..  rep- 
resenting the  .\labama  Great  Southern;  Cincinnati.  .New  Or- 
leans &  Texas   Pacilic  and  Southern. 

\V.  D.  Lyle.  a  car  insjjcctor  of  the  Southern  Railway,  has 
been  appointed  chief  car  inspector  at   Citico.  Tenn. 

\\.  V.  Weigman  has  l)een  appointed  general  foreman  of  the 
car  department  on  the  Charleston  &  Western  Carolina,  witli 
headfjuarters  at  Aogusta.  Ga. 

SHOP     AND    ENGINE     HOUSE 

W.  H.  BuRLEir.H  has  been  appointed  roundhouse  foreman  of 
the  Rock  Island  Lines  at  Armourdale,  Kan. 

.\.    M.    Lawhox   has   been   appointed   general    foreman   of  the 


Southern  Railway  at  Princeton.  Ind.  I  He  entered  railroad  serv- 
ice as  machinist  in  September,  1890.  In  September,  1899,  he 
was  promoted  to  night  roundhouse  foreman,  serving  in  this 
capacity  for  three  years,  and  as  day  roundhouse  foreman  for 
six  years,  when  he  resigned.  He  re-entered  the  service  of  the 
Southern  Railway  as  machinist  at  Coster,  Tenn.,  October,  1912, 
and  one  year  later  was  promoted  to  assistant  roundhouse  fore- 
man, which  position  he  held  three  nonths,  being  transferred 
■to  Princeton  as  erecting  and  machine  shop  foreman,  holding 
this   position    until   his  appointment   ai   general   foreman. 

J.  H.  Orth  has  been  appointed  mac  line  shop  foreman  of  the 
Southern  Railway  at  Princeton,   Ind.  '.-'''^.i-.'/'-^:-^-  •:':^'~ 

I).  E.  Smith,  formerly  locomotiv<  foreman  of  the  Grand 
Trunk  Pacific  at  Biggar,  Sask.,  has  1  een  appointed  locomotive 
foreman    at    Regina,    Sask.,    succeeding   A.    S.    Wright. 

W.  B.  Trow  has  been  appointed  general  foreman  of  the  Rock 
Island  Lines  at  Armourdale,  Kan.,  succeeding  E.  P.  Eich,  as- 
signed to  other  duties. 

A.  S.  Wright,  formerly  locomotive  foreman  of  the  Grand 
Trunk  Pacific  at  Regina,  Sask.,  has  been  appointed  locomotive 
foreman   at    Biggar.    Sask..    succeeding   D.    E.    Smith.  ;■:: 

PURCHASING   AND   STOREKEEPING 

O.  Nelson  has  been  appointed  traveling  storekeeper  of  the 
Union   Pacific,  with  headquarters  at  Orliaha.  Neb.    _        •.,.-. 

f  ■.,V■-v•■^•?_.'  'u;'.. 

A.  E.  Yl'ill  has  been  appointed  tie  Jmd  timber  agent  of  the 
Canadian  Northern,  with  jurisdiction  pver  eastern  lines,  with 
headquarters    at    Toronto,    Out. 


OBITUARY 


c, 


anic  of  the  South   Side 
at  Springlield,  Mo.,  died 


James   Bissett.   formerly  master  me 
shops  of  the  St.  Louis  &  San  Francisccj 

in  Springlield.  November  11.  after  an  oi|eration.     Mr.  Bissett  was 

1840.  and  came  to  the 
was  10  vears  old.     He 


born  in  Dunfermline,  Scotland.  May  I, 
Cnited  States  witli  his  parents  when  h 
entered  railway  service  at  the  age  of  l4  as  a  water  I)oy  on  the 
North  -Madison  Railway  at  North  Mad  son,  Ind.,  and  later  en- 
tered the  railway  shops  there  where  he  received  his  early  train- 
ing as  a  machinist.  His  next  position  was  that  of  locomotive 
fireman,  and  with  the  outbreak  cjf  the  Civil  War  Mr.  Bissett  en- 
listed and  was  detailed  to  a  railway  cct-ps  of  the  Confederate 
army.  He  served  during  the  war,  and  afierwards  was  in  the  em- 
ploy of  a  number  of  railways  in  the  Unittd  States  until  October. 
1899,  when  he  opened  what  are  now  known  as  the  South  Side 
shops  of  the  Frisco,  this  part  of  the  sy 
the  Kansas  City,  Ft.  Scott  &  Memphis, 
mechanic  of  these  shops  until  two  years 
a  pension. 


ttm  at  that  time  being 
He  remained  as  master 
igo  when  he  retired  on 


New  Shops 


e  George,  at:  Endako.  at  Smithers 
:tion  work  his  already  l^een  started 
>.  machine  sljops  and  other  railwaj' 


Granp  Trunk  Pacific— .\  contract  ha.  been  given  to  Carter. 
Halls  &  Alinger.  Winnipeg.  Man.,  at  ?300lX)0.  it  is  said,  for  con- 
structing  terminals    at    Prince   George,   at;   Endako.    at    Smithers 
and  at  Pacific.     The  construction 
and  will  include  roundhouses. 

buildings.     The  company   will   probably   l^t   a   contract   soon    for 
similar  work  at  Prince  Ruj  ert.  the  coast  terminus. 

SoiTHEKX  Railway. — This  company  w^l  start  work  at  ou'c 
•in  new  engine  terminal  facilities  at  Denferside.  near  East  St. 
Louis,  at  a  cost  of  about  $275,000.  and  is  asking  for  bids  for  the 
construction  of  an  I8-stall  rtiundhouse,  sjiops  and  other  build- 
ings. The  improvements  also  include  a  90-ft.  turntable,  modern 
coal  and  cinder  handling  plant,  oil  house,  office  building,  etc.. 
and  the  construction  of  repair  yard  tracks  and  other  track 
work.     The  grading  work  for  the  tracks    s  now  under  way. 


■'■.    r-,, 
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Supply  Trade  Notes 

C.  E.  Harrison  has  resigned  as  co-receiver  of  the  Barney  & 
Smith  Car  Company,  and  H.  M.  Estabrook  will  continue  as  sole 
receiver..    ..  * 

The  American  Car  &  Foundry  Company  has  announced  that 
its  plants  at  St.  Louis,  Mo.,  and  Aladison,  111.,  will  be  closed 
on  December  1.        i/'i'  v       :   -    /'^  • ". 

H.  C.  llequembourg,  having  resigned  as  general  purchasing 
agent  of  the  American  Locomotive  Company,  the  purchasing  and 
storekeeping  departments  will  be  under  the  jurisdiction  of  Leigh 
liest,  vice-president.       _  , .    ...  .■    .  .    . 

Eli  F.  Hart,  one  of  the  founders  and^the  chairman  of  the 
board  of  the  Rodger  Ballast  Car  Company,  Chicago,  died  at  his 
home  in  Chicago  on  November  23.  Mr.  Hart  was  born  at 
Rochester.  N.  Y.,  in  1832.       ;/ v<~.-';;  •  :'■  •  ;-:j;^r?."-: 

.\fter  sixteen  years  service  with  Hermann  Boker  &  Co.,  New 
York,  lillsworth  Haring  has  terminated  his  connection  with  that 
o^mpany,  and  has  organized  a  business  in  tool  steel  and  related 
specialties,  with  temporary  offices  at  684a  Hancock  street. 
Brooklyn,  N.  Y.  -:-::l:,-r:'-'::^y-''f:'^: 

J.  A.  Smythe  has  been  appointed  boiler  expgrt  of  the  Lukens 
Iron  &  Steel  Company,  and  the  Jacobs-Shupert  U.  S.  Firebox 
Company,  with  headquarters  at  Coatesville.  Pa.  Mr.  Smythe  was 
formerly  associated  with  the  Parkesburg  Iron  Company.  Parkes- 
burg.  Pa.,  in  a  similar  capacity.    '^:.J,/i^'-'-y-:''^-'' 

..  tA.  L.  Moler  has  been  elected  vice-president,  manager  and 
a  director  of  the  l)url)in  Train  Pipe  Connector  Company.  Ltd., 
Montreal.  Que.  Mr.  Moler  has  been  connected  with  several 
large  railways  as  ma.ster  mechanic  and  superintendent  of  m>)tive 
power  in  the  course  of  the  past  16  years. 

H.  C.  llequembourg,  who  has  been  the  general  purchasing 
agent  of  the  American  Locomotive  Company  since  its  organ- 
ization, has  resigned  to  accept  the  vice-presidency  of  the  Stan;l- 
ard  Chemical  Company,  Pittsburgh,  Pa.  This  company  isi  said 
to  be  the  largest  producer  of  radium  in  the  world.  ■:■'''■,■'';_■' ;.y'-: 

'.'.-■■'W.  E.  Magraw,  president  and  treasurer  of  the  Railway  List  i 
Company,  the  Railway  Ma.'.ter  Mechanic,  and  Railway  Engineer-  . 
ing  and  Maintenance  of  W  ay,  Chicago,  died  on  Tuesday.  Novem- 
ber 24,  following  an  operation  for  appendicitis.  Mr.  Magraw 
was  born  in  St.  Peter,  Minn.,  in  1858,  and  was  for  many  years 
western  advertising  manager  of  the  Railway  Review.  He  leave.> 
a  widow  and  two  daughters,  i;..-,;.-  -'^-v-: 

Dr.  J.  A.  L.  Waddell  and  John  Lylc  Harrington  announce  the 
dis.solution  of  the  tirm  of  Waddell  &  Harrington,  consulting  en- 
gineers, Kansas  City,  Mo.  The  lirm's  Iiusinc^s  will  l)c  conducted 
as  usual  till  the  conclusion  of  its  affairs  in  July.  1915. except  that 
it  is  accepting  no  new  commissions.  Dr.  Waddell  will  give 
his  attention  to  special  engineering  and  financial  matters,  and 
to  important  advisory  work.  Mr.  Harrington  will  become  a 
member  of  the  new  firm  of  Harrington,  Howard  and  Ash,  as 
noted  elsewhere.  i:\/..^"  rC*  -■■^' :-  :-'.■ 

John  Lyle  Harrington.  E.  E.  Howard  and  Louis  R.  Ash  have 
establishecl  the  firm  of  Harrington,  Howard  &  Ash,  with  office 
in  the  Orear-Leslie  building,  Kansas  City,  Mo.,  and  will  conduct 
a  general  consulting  practice  relating  to  hydro-electric  develop- 
njents.  advisory  municipal  engineering  appraisals,  examinations, 
and  reports  upon  engineering  projects,  giving  special  attention 
to  foundations,  bridges— particularly  movable  spans — and  other 
structures  in  steel  and  reinforced  concrete.  Mr.  Harrington 
spent  many  years  in  bridge  and  structural  shops,  two  of  which 
he  designed  and  operated,  in  the  service  of  railroad  companies, 
and  in  mechanical  and  electrical  work.  For  three  years  he  was 
the  executive  engineer  of  the  C.  W.  Hunt  Co.,  New  York,  and 
for  two  years  chief  engineer  and  manager  of  the  Locomotive  & 
Machine    Company   of    Montreal.      For   the   past   eight    years    he 


has  been  a  member  of  the  recently  dissolved  firm  of  Waddell  & 
Harrington,  consulting  engineers,  Kansas  City,  and  has  directed 
the  design  and  construction  of  many  bridges.  Mr.  Howard  has 
been  associated  with  Dr.  J.  A.  L.  Waddell  for  fourteen  years, 
for  many  years  as  principal  assistant  engineer,  and  later  as 
associate  engineer  of  Waddell  &  Harrington.  His  experience 
covers  every  phase  of  the  firm's  work.  Mr.  Ash  has  had  many 
years'  experience  in  engineering  work,  and  from  July.  1910,  to 
-April,  1913,  was  city  engineer  of  Kansas  City,  in  which  capacity 
he  was  responsible  for  the  design  and  construction  of  sewers, 
paving,  grading,  flood  protection  work.  etc.  He  also  made  an 
appraisal  of  the  property  of  the  Metropolitan  Street  Railway 
Company,  and  was  engineering  adviser  for  the  city  in  the  street 
railway  franchise  negotiations.  Mr.  Ash  resigned  from  the  porr-'y- 
sition  of  city  engineer  to  become  associate  engineer  and  office 
manager  of  Waddell  &  Harrington.  ^  . 

George  W.  Lyndon  has  been  elected  presideTit  of  the  Aisso- 
ciation  of  Manufacturers  of  Chilled  Car  Wheels,  with  head- 
quarters  at    Chicago.     Mr.    L^-ndon    was   born   at    Rochester^  r'  ., 

:..•:  ..,,  .N.  Y.,  February  16. 
1859.  He  attended  the 
Kewanee.  111.,  high 
school,  graduating  in 
1877.  He  was  then  a 
law  student  with 
Charles  K.  Ladd.  Ke- 
wanee. and  Turner  A. 
Gill.  Kansas  City.  Mo.,;  .^'^ 
until  1880.  when  he  en- 
tered railway  service 
with  the  Kansas  Pacific 
at  Kansas  City.  Mo. 
shortly  thereafter  he 
was  transferred  to 
Omaha  on  account  of 
the  consolidation  of  the 
Kansas  Pacific  with  the 
Cnion  Pacilic.  He  re- 
:';itnained  with  the  I'nion 
c;  Pacific  as  chief  clerk  of 
/freight  accounts  until 
1885.  then  accepted  a 
position  as  traveling  auditor  of  the  Kansas  City.  Fort 
Smith  &  Memphis,  with  headquarters  at  Kansas  City.  :!» 
1887  he  was  appointed  freight  auditor,  resigning  in  1889 
to  accept  a  position  as  freight  auditor  of  the  Chicago. 
Kansas  City  &  St.  Paul,  now  the  Chicago  Great  Western, 
in  1890  l.e  resigned  to  take  a  position  as  general  auditor  of 
the  Griffin  Wheel  Company  and  Ajax  Forge  Company.  Later 
he  was  made  manager  of  the  improvement  and  review  de- 
partments, which  position  he  held  until  1907.  In  1908  he  was 
made  western  secretary  of  the  Railway  Business  Association, 
and  in  the  same  year  he  accepted  a  position  as  secretary  and 
treasurer  of  the  .Association  of  Manufacturers  of  Chilled  Car 
Wheels,  which  positipn  he  held  until  his  eiectiou  as  president 
on  October  27.       '  ■v/^v  '   :     -^        '  i'^    •:^.■^'•  --■.'';■>"' -.^    ■"' 


G.    W.    Lyndon 


The  Safety  Movement  in  ExGi-Axn.— The  Great  Western,  of 
England,  recently  presented  to  each  of  its  80.000  employees  a 
48-page  panii)blet  entitled  "The  Safety  Movement.''  The  intro- 
duction gives  the  railway  accident  statistics  for  the  United  King- 
dom, showmg  what  proportion  were  due  to  want  of  caution  by 
the  men  them.sclves.  The  liook  contains  many  illustrations  show- 
ing both  safe  and  dangerous  methods  of  doing  work  on  loco- 
motives and  rolling  stock,  in  yards  and  shops,  in  baggage  rooms, 
on  tracks,  etc.  Safety  devices  such  as  goggles  and  respirators 
are  also  described.  At  the  end  of  the  book  is  a  tabulation  of 
one  month's  personal  accidents  in  the  various  departments  of  th; 
railway,  accomjianied  by  ar  appeal  to  all  employees  to  assist  in 
tlie  safet}-  movement.      -,  -..-■•.. 
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Fire  SHi.vtts.— Circular  Xo.  53,  issued  by  the  National 
Malleable  Castings  Cuiiipany.  Cleveland,  Ohio,  deals  \\  ith  the 
malleable  iron  fire  shovels  manufactured  by  this  Company.  11- 
lustratirns  and  a  table  of  dimensions  are  included. 

Electric  Switchboards.— I'.ulletin  SI.  issued  bv  the  Western 
Electric  Company.  463  West  street,  New  York,  is  devoted  to 
Western  Electric  s\vitcld)oards,  and  has  been  issued  especially 
for  the  Central  and  South  American  trade.  It  is  completely 
illustrated.  ,V''*:-'-^-a\;>':'^< 

I-'V'-Gate  V.\lves. — Jenkins  Brothers.  SO  W  bite  street.  New  York, 
have  recently  issued  a  folder  on  the  subject  of  Jenkins  Brothers 
brass  fiate  valves.  This  folder  contains  a  number  of  illustrations 
showing  the  various  forms  and  sizes  of  tiiese  valves,  with  refer- 
ence numbers.  ••-•';  '^     . 

V-Kewanke  L'.N.d.x. — A  four  page  leaflet  issued  l)y  the  National 
Tube  Company,  Pittsburgh.  Pa.,  is  devoted  to  the  male  and 
female  pattern  Kcwanee  ui^ion.  The  leaflet  states  a  numlier  of 
the  advantages  claimed  for  this  type  of  union,  as  ucU  as  other 
data  concerning  it.  .■'■-■."-.■,       ■•  ..-;■■ 

Portable  A'olt.meter.— The  General  Electric  Company. 
Schenectady.  ^fi;Y.,  has  i^sued  bulletin  \o.  46.01S.  describing 
this  company's  portable  v<iltmeter  known  as  type  P-8.  This  is 
an  unusually  small  instrument  and  is  suitable  for  use  on  both 
alternating  and  direct  curients. 

Power  Hammers. — A  pamphlet  issued  by  Beaudry  &  Company. 
141  Milk  street.  Boston.  Mass.,  is  descriptive  of  the  Champion  and 
Peerless  power  hammers  manufactured  by  this  company.  Ti?e 
l)amphlet  contains  illustrations  of  tlie  hanimer.'  as  well  as  tables 
giving   the   various   sizes   and   dimensions. 

Gas-Electric  Motor  Cars. — Bulletin  No.  44.300  from  the 
General  Electric  Company,  Schenectady.  N.  ^  ..  illustrates  and 
describes  some  of  the  gas-electric  motor  cars  and  locomotives 
built  by  this  company.  These  cars  and  locomotives  arc  adapted 
to  branch  line  Sjcryicc  on  steam  roads  and  also  for  interurl)aii 
service. '■''■•■■■■•    ^''^  ■''''•/■■  ■'"■'■'■'■' 

Small  M(>t<irs. — The  (jeneral  Electric  C  oinp.-my.  Schenectady, 
N.  Y..  has  just  issued  bulletin  No.  41,500,  describing  the  small 
direct  and  alternating  current  motors  of  the  drawn  shell  type 
manufactured  by  this  company.  These  are  fractional  liorseiiower 
motors  wiiich  have  been  specially  designeil  for  diversilied  forms 
of  small  niachinesi- "'.'     ■  V  ^■-■'.■..■^•    ^^.'  :  -"■;/■     "'.  > 

'  .Electric  Tr.\i.\  Opkratio.v. — Train  ojieration  for  cit\ .  su- 
burban and  interurban  scrviee,  is  the  subject  of  a  booklet  re- 
cently issued  by  tiic  Westinghouse  Electric  &  Manufacturing 
Company,  Eftst  Pittsburgh.  Pa.  This  includes  illustrations  of 
a  large  numi)er  of  cars  and  trains  which  are  equipped  with 
Westinghouse  electrical  apparatus. 

Boiler  Tibe  Cle.v.ners. — A  four  page  leaflet  issued  by  the 
William  B.  Pierce  Company,  45  North  l)ivisi(jn  street.  Buffalo, 
N.  Y..  illustrates  an<l  describes  the  Dean  boiler  tube  cleaner. 
A  description  of  the  method  of  operation  is  given  and  there  is 
also  included  a  drawing  showing  the  use  of  the  steam  tube 
cleaner   in    brick   arch    supporting  tubes. 

Heating  and  Ventilating  Sv.ste.m. — .\  16  page  booklet,  is- 
sued by  the  .\merican  Blower  Company.  Detroit,  Mich.,  illus- 
trates and  describes  the  heating,  ventilating  and  cooling  sys- 
tem of  the  Sirocco  type  installed  in  the  plant  of  the  Ford  Mo- 
tor Company.  Detroit.  Mich.  A  page  is  also  devoted  to  the 
various  types  of  blowers   manufactured   by  this   company. 

Coaling  Stations. — A  four  page  pamphlet  issued  by  the 
Roberts  &  Schaefer  Company,  Chicago,  deals  with  the  Holmen 
coaling  plant.  .V  halft(nie  illustration  is  included  showing  the 
coaling  station  recently  erected  at  the  clearing  yard  of  the  Chi- 
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to  the  subject  of  alternatinj 
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cago  &  Western   Indiana  ne  ir  Chicago,  and  a  number  of  other 
illustrations  and  reproductio  is  from  drawings  are  also  included. 

;ntly  issued  by  the  Golden-Ander- 
son \'alve  Specialtv  Compai  y,  Fulton  building,  Pittsburgh,  Pa., 
illustrates  a  nuni]>er  of  difF  -rent  ty()es  of  valves  manufactured 
by   this  comjiany.      These   ir  elude   double   cushion,   triple  acting, 

sing  stop  valves:  combined  throttle 
ialvcs  and  automatic   v  ater  service 


Altern  \Ti\(;  CiRREXT  GhfcERATORs. — Bulletin  No.  40,500  fn 
the  General  Electric  Comj) 


)m 
ny,  Schenectady,   N.  Y.,  is  devoted 
current  generators   for  direct   con- 
fines.     This    bulletin    illustrates    and 
describes    >-o;ne    of   the    rece  it    improvements    in    the   alternators 
built   liy   this   company   for    lirect  connection  to   steam,  oil  and 
.  gas  engines. 

.\xi.K  I.iGiiTi.NG  Eijiii'MixT.— The  Safety  Car  Heating  & 
Lighting  Company,  2  Uectot  street.  New  York,  has  issued  a 
catalog  bearing  the  date  of  k)ctober,  1914.  on  the  operation  of 
Safety  axle  driven  car  liiihing  ef|uipment.  This  catalog  con- 
tains 35  pages  and  illustratek  in  detail  the  Safety  a.xle  driven 
system.  It  also  includes  instructions  pertaining  to  the  operation 
of  the  ecpiipment.  | 

Com. NUTATING  P(  i.E  Raiia  w  Motors.— I'.ulletin  K'o.'  44,404, 
issued  by  the  General  Elect  "ic  Comjiany.  Schenectady,  N.  Y.. 
describes  ventilated  commutning  pole  motors  manufactured  Iiy 
this  Company.  These  motors  have  a  rated  capacity  of  80  hp.  on 
cOO  volts,  but  I)ecause  of  inc  uced  Ventilation,  a  greater  service 
capacity  than  motors  of  the  dosed  tyjie  having  the  same  hourly 
rating  is  claimed  for  them.  :<:,  '':.X  •;..;.-•■;'■;.  .^rV;  . 

Dynamometers.— Bulletin  jNo.  4S.rOl  supersedmg  bulletin 
.\o.  112  from  the  Sprague  Electric  Works  of  the  General  Elec- 
tric Company,  527  West  Tliirty-fourth  street.  New  "S'ork.  is  de- 
voted to  the  subject  of  Sjiriigte  Electric  dynamometers.  A  large 
number  of  illustrations  are  inJiuded,  as  well  as  descriptive  matter 
pertaining  to  the  dififereiu  t  -pes  of  equipment  which  may  be 
tested  by  these  dynamometers,         ^     .•....;.   •..      ..■'•..        -    ...  . 

Heat  Tre.\ting  1'irnacks.— Bulletin  No.  6  from  the  Quigley 
b'urnace  &  Foundry  Compan;  .  Springfield.  Mass.,  is  devoted  to 
overfired,    accurate    temperatfre,    htat-treating    furnaces    using 

aces  are  intended  for  economically 
,  annealing,  hardening,  tempering, 
carbonizing,  etc.,  where  uu'fo  m  and  controlla1)le  temi)erature  is 
ref|uired.      I  he  bulletin  coiUaifis  a  number  of  illustrations.  'J:'' 

Bi  iLER  CiR(  ii..\TioN.— The  p  &  C  Company,  90  West  street, 
New  York,  has  issued  a  cat:  lf)g  describhig  the  Ross-Schofield 
system  of  circulation  for  lot  emotive  boilers.  This  catalog  is 
handsomely  gotten  up  and  is  illustrated  with  photographs  and 
colored  engravings.      I  he  system  has  l)een  installed  on  stationary 


gas  or  oil  as  fuel.     These  fun 
beating  and   handling  materia 


lioilers  on  the  Pl'ila<lelphia  & 
I)oilers  on  that  road  and  on  t 
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Reading,  as  well  as  on  locomotive 
e  .New  York,  Ontario  &  W^estem. 


k  us. — Tiie  General  Electric  Com- 
pany, Schenectady.  N.  N'..  has  Issued  bulletin  No.  44,003,  devoted 
to  modern  electric  railway  ajiji^ratus.  This  bulletin  is  attractively 
gotten  up  and  is  thoroughly  illustrated.  It  briefly  describes  the 
Curtis  steam  turbine  for  rai  way  service,  railway  generators, 
transformers,  switchboards,  v  mutilated  railway  motors,  electric 
locomotives,  etc.,  and   containsl  illustrations  of  the  electric  loco- 


motives in  use  at  the  locks  of 


Substation    Eqiipment. — A  tiong   the   recent   publications   of    w*' 


the    W'estingh(  use    Electric    & 
Pittsburgh,  Pa.,  is  circular  No 


he  Panama  Canal. 


'■-  i:.'  :' 


i 


Manufacturing    Company,    East 
1,550.  which  is  devoted  to  1,500- 


"•■=•«»?; 


volt  direct  current  substation  equipment.  Descriptions  are  given 
of  a  number  of  electric  railroads  throughout  the  country  which 
are  using  this  type  of  equipment,  several  of  which  are  well  il- 
lustrated  with   maps  and   phot  [^graphs.  'c:"'"'-.-^"'' ? 
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